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ABSTRACT

Objectives of the Research:

The objective of this research is to design a Web-based Knowledge Management

System (KMS) architecture for academicians involved with Management and

Computer Education and develop a prototype at Tezpur University, located in

Eastern India. The objective can be further broken down as follows:

[. To classify the attributes of KMS, by a review of literature and also by
observing KMS in practice.

2. To design architecture for a Web-based KMS through a user requirement study
and using inputs from 1 above.

3. To implement the proposed design at Tezpur University and analyze

effectiveness of the design via feedback.

Research Methodology: -
The research was based on primary as well as secondary data.

_For Objective 1: The first objective of the research was to classify the
attributes of KMS. In order to fulfill this objective,
both primary and se.condan;y data sources were
utilized. Attributes of KMS architecture were
gathered frbm literature review, which formed the
secondary data source. Primary data on interface and
processing information were obtained by observing
seven corporate KMS in practice. They are:

*  Alcatel Lucent

* BSNL
+ ICICI

. * Net Apps
*  Oracle

¢ Sky Technologies
*  Wipro Infotech
Considering both the primary and the secondary

"data, the attributes of KMS were classified.



For Objective 2: A user requirement survey was conducted among
academicians teaching in  Management and
Computer Science institutions of Eastern India.
Based on the information of structure and attributes
of KMS derived from literature review, interface and
processing information obtained by observing seven
KMS in practice and the user requirement survey, the
architecture was designed.

For Objective 3:  The third objective of the research was to implement a
prototype of a KMS for academics at Tezpur
University based on the architecture design under
objective 2. For fulfilling this objective, inputs
regarding software and programming languages used
for developing a KMS were gathered from literature
review as well as from the seven KMS observed.
The studies done by Tomassen (2008), Alani et al.
(2003) and. the websites of w3schools.com, Free
PHP.net and Protege gave information on
implementation details. All this helped in creating
the prototype which was uploaded from December,

2010 onwards.

The effectiveness of the system was determined by
analyzing the results of the feedback survey carried
out through a questionnaire distributed via email and
also self-administered. The questionnaire used for
this survey was  an adaptation of the I[SO
Consolidated Usability Model (Abran et al., 2003).

Limitation of the Research:

| The research has the following limitations.

1. The primary data on observation of KMS in practice, required for
fulfilling objective 1 and objective 2 considered only KMS. of corporate

sector as KMS of academic institutions could not be accessed.
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2. Two questionnaire surveys conducted to gather the requirements of
academicians and to collect the feedback of the implemented KMS for .
academics were restricted to academics of Management and Computer
Science Institutions of Eastern India. A larger audience may have resulted

in an improved KMS for academics.

Findings:
A summary of the findings from literature review and KMS observation is given
below.
1. The attributes of a KMS architecture can be classified as follows.
a. Authorization
b. Document Management
c. Information Storage
a. File upload
b. Uploading chat script
d. Information Retrieval
a. Web Search
b. Site Search
~ ¢. Database Search
d. File download
e. Collaboration

a. Discussion forum

b. Email
c. Message Board
d. Web cast

f. Miscellaneous

a. News

b. Feedback

c. External Links

d. Awards

3. A summary of the user reduirement survey findings and its relevance to

designing of the KMS is presented in Table 1. It was seen that an academician
was involved with different activities as mentioned in the first column of the

table. To facilitate these activities, keeping in mind the respondent



requirements, list of items to be included in the main web page and the
subsequent inner pages have been provided in the second and third column of
the table. The links to the important items identified from the respondent
requirements are placed in the main page because it serves as the index to the
information content of the Knowledge portal. Moreover the main page must
not look cluttered and have an aesthetic appeal. The details are therefore given
in the inner pages. It has been found that the parameters presented in the table
below, mostly fall under Document Manager, Search, Discussion Forum and
Miscellaneous components of a KM portal. Therefore, these important
components are needed to be kept in mind while designing the architecture of

KMS for academics and also while developing the prototype.

Table 1: Summary of Survey Findings

Activities Identified

for Academics

Items to be added in the
Main Page of the Website

Items to be added in the
Inner Pages of the Website

. Teaching & Research

¢ Link to Online Journals

¢ Link to Databanks

e Link'to Reference list
of a particular topic

e Link to Current trends

- of a particular topic

e Link to Teaching

Techniques
e Link to software
e Link to Library
e List of new arrivals in

the Library

e Research Details

e Teaching Methodologies
of a subject

» Question Paper Setting
Styles

o Consultancy information

e List of Experts of a
subject

o List of Funding Agencies

e List of software available
for a subject

e List of Books and _
Journals available in the
Library

e Book searching facility




Table 1: Summary of Survey Findings

Activities Identified

for Academics

Items to be added in the

Main Page of the Website

Items to be added in the

Inner Pages of the Website

Curriculum

Devélopment

Link to list of other

academic institutes

List of other academic
institutes

Model syllabus provided
by regulatory bodies
Syllabus of other

institutes

Administrative Work

Link to list of
Information Systefn
needed for
administrative work
Link to Rules &
Regulations of the
Institute

Link to list of Suppliers

Rules & Regulations of
the Institute

List of available
Information System
List of Supbliers
Recruiters

Alumni database

Strategic Planning

Link to UGC
guidelines
Link to AICTE

guidelines

- UGC guidelines

AICTE guidelines

News

News Headlines

A News Details

Miscellaneous

Discussion Forum
Message Board

’Link to Important
Meetings

Link to official mail
General Search Facility

Feedback

Details of Important
Meetings -
Details of Important

Documents

From the findings of the user.requirement study, observations of KMS in practice

and review of the existing KMS architectures in academics, a three layer KMS

architecture was designed as shown in Figure 1.
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Interface

; Authorization Discussion Document Search
Layer ! Forum Manager /
(Portal) .
E N\, ﬁ / \
' N o
E ( Database Server \ File Server
Repository E
Layer ! 7
E Database File Ontology
; \ Storage K Storage / Storage
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Figure 1: Knowledge Management System Architecture for Academics

A prototypé based on the above architecture of the KMS for academics was
developed. Considering the availability and popularity of the software Oracle
9i, it was selected Ato design the database for the KMS, Microsoft Frontpage
was used to design the Interface and Protégé 3.1 to create the ontology used in
the ontology driven search engine of the portal. The languages used for the
interface design were HTML, Javascript and php script and for database
connectivity php script was used. The server software used for the stddy was
Zend which includes Apache Server and supports both php scripting and

Oracle.
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The portal was implemented in a Windows XP based PC, loaded with Oracle 9i
Server and Zend server software. This PC was connected with internet via the

gateway of Tezpur University internet connectivity.

Feedback survey indicated that on an average more than -50% of the
respondents expressed satisfaction on the components of the portal. 100% of
the respondents agreed that the portal would be useful for academicians. The
overall score obtained was 3.92 on a five point scale. The respondents were
satisfied with the KMS prototype for academics in terms of effectiveness,
efficiency, security, satisfaction, and learnability attribuies. It was also seen
that though the respondents were satisfied with the prototype yet they felt that
with the additions of the features suggested by them, the KMS for academics
could be improved. Some of the suggestions like setting a limit to file size to be
uploaded, controlling the type of files to be uploaded, adding presentations for
different subjects in teaching aids and updating the income tax calculator have

been already incorporated.

Conclusion:

Conclusively, it can be said that a KMS for academics will facilitate knowledge
storing and dissemination and ultimately contribute to enhancement of capabilities
of academicians, thus resulting in organizational effectiveness. A sample of
comparative search results shows that the ontology driven search of the
implemented KMS portal for academics gives more relevant results. [Please see
Figure 7.1, Figure 7.2 & Figure 7.3 of Chapter 7] For designing a KMS for
academics, the architecture design in this study can be used as a framework, based
on which a need based KMS can be developed and implemented in an academic

institution for meeting academic as well as administrative requirements.

viii



DECLARATION

I, Ms. Heera Barpujary, Research Scholar in the Department of Business
Administration, School of Management Sciences, Tezpur University, Tezpur,
Assam, hereby declare that the thesis entitled “Knowledge Management System
Architecture — A Specific Study for Management and Computer Academics”
is a bonafide research undertaken by me under the guidance of Dr. (Mrs.)
Chandana Goswami, Professor, Department of Business Administration, Tezpur
University, Tezpur, Assam. This thesis has not been submitted elsewhere for awafd
of any other degree. The work embodies the result of my original research and

reflects advancement in this area of research.

I also declare that to the best of my. knowledge, any help received in preparing this

thesis and all sources used have been acknowledged in this thesis.

Dated: 15.11.2011 (HEEm;ORPUJARY)'
Place: Tezpur University, Tezpur Registration No. 201 of 2001



TEZPUR UNIVERSITY Ph : 03712 - 267004

' 03712 - 267005
(A Central University Established by an Act of Parliament) Fax: 03712 - 267006

NAPAAM, TEZPUR-784 028 03712 - 267005
DISTRICT : SONITPUR :: ASSAM :: INDIA e-mail:adm@agnigarh.tezu.ernet.in

Dr. (Mrs.) Chandana Goswami,
Professor,
Department of Business Administration,

Tezpur University, Tezput, Assam

CERTIFICATE

This is to certify that the thesis entitled ‘Knowledge Management System
Architecture — A Specific Study for Management and Computer Academics’
submitted to Tezpur University in the Department of Business Administration
under the School of Management Sciences in partial fulfillment for the award of
the degree of Doctor of Philosophy in Business Administration is a record of
research work carried out by Ms. Heera Barpujary under my personal supervision

and guidance.
All help received by her from various sources have been duly acknowledged.

No part of this thesis has been reproduced elsewhere for award of any other degree.

M\MO\M (éu e Ty

Date: ¢ (H { ( (CHANDANA GOSWAMI)
Place: Tezpur University, Tezpur Principal Supervisor,
Professor,

Department of Business Administration,

School of Management Sciences.



PREFACE

Knowledge has been a powerful intangible asset from time immemorial.
Preserving this asset in tangible form had always benefited human beings. Since a
few decades, people realized that the importance of management of knowledge.
Corporate Sectors understood that if proper knowledge management was done in
their organization, then they could compete with their competitors. Hence,
corporate sector started deploying Knowledge Management'Systems in their
organizations that accelerated their performance. If Knowledge Management
System can be beneficial for corporate sector then it can be beneficial to
educational institutions, specifically to the academicians too. Though, few
educational institutions started deploying Knowledge Management System but
compared to corporate sector, educational institutions have a long way to go;
moreover, Knowledge Management System catering to the needs of the
academicians was not observed.

This research attempts to develop a Knowledge Management System for the
academicians of Computer Science and Management. The study -first designs
architecture of the Knowledge Management System by taking inputs from the
academicians, by observing Knowledge Management Systems of corporate sectors
and by taking inputs from previous studies. A prototype based on this architecture
was then developed and uploaded via the Tezpur University Internet gateway.
Feedback of the prototype was also collected from the academicians in order to

validate the architecture and the prototype developed based on this architecture.

oYM
Dated: 15.11.2011 ' (HEERA BARPUJARY)

Place: Tezpur University, Tezpur -
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Chapter 1

Introduction and Overview
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Introduction and Overview

1.1 Knowledge —~ An Important Intellectual Asset

Ever since the dawn of civilization, it has been observed that knowledge has
proved to be a powerful asset that led individuals and society to the path of
success. The power of knowledge is a very important resource for preserving
valuable heritage, learning new things, solving problems, creating core
4 competences, and initiating new situations for both individual and organizations
now and in the future (Liao, 2003). It is the only asset that increases when used.
How to manage this knowledge has become an important issue in the past few
decades. One major problem with knowledge management is the fact that despite
intensive academic discourse on the terms data, information, and knowledge, in
industrial practice they are used in an uncoordinated way. In the classical
interpretation, data is associated with syntax, information corresponds to semantic
and knowledge takes the pragmatic part. This interpretation is shown in the Figure
1.1.

(pragmatic)
/ KNOWLEDGE \
DATA <« -+ |INFORMATION
(syntactic) ' (semantic)

Figure 1.1: Relation between Data, Information and Knowledge

(Source: Muller & Schappert, 1999)

According to another definition, data is raw facts, which can be expressed in terms
of numbers, symbols, text, images or voice, etc., representing quantities, actions

and objects (Singh, 2007).

Again, Information is data which is processed into a form that is meaningful to the

recipient (Davis & Olson, 1984). It is data endowed with relevance and purpose



(Drucker, 2001). According to-Probst, Raub and Romhardt (1998), information is
the flow of messages or meaning which may add to, restructure, or change
knowledge. ' ‘

On the other hand, knowledge is a “fluid mixture of experience, values, contextual
information, and expert insight that provides a framework for evaluating and
incorporating new experiences and information” (Davenport & Prusak, 1998). It
originates and is applied in the minds of people. In organizations, it becomes
embedded in documents and repositories, in organizational routines, in processes,

practices, and norms. Knowledge can also be defined as “justified personal belief

that increases an individual’s capacity to take action” (Alavi & Leidner, 1999).

The difference between information and knowledge is depicted in the table below.

Table 1.1: The difference between Information and Knowledge
(Source: Abdullah et al., 2005)

Information

Knowledge

Processed data

Actionable information

Simply gives us facts
/

Allows making predictions, casual associations,

or predictive decisions

Clear, crisp, structured and

simplistic

Muddy, fuzzy, partly unstructured

Easily ex;&essed in written

form

Intuitive, hard to communicate, and difficult to

express in words and illustration

Obtained by condensing,
correcting, contextualizing,

and calculating data

Lies in connections, conversations between
people, experienced-based intuition, and
people’s ability to compare situations, problems

and solutions

Devoid of owner dependencies

Depends on the owner

Knowledge can be classified into two categories, namely tacit and explicit

knowledge (Nonaka & Takeuchi, 1995).




Tacit knowledge is personal, embedded in the minds of people. It is obtained by
internal individual process and stored in human beings. Such knowledge is
sometimes described as Experience, Reflection, VIntemalization or ‘Individual
Talent. Such knowledge is difficult to identify, quantify and convert into real

value, unless a structured approach is not adopted to manage such knowledge.

Explicit knowledge on the other hand can be easily expressed, articulated or
encoded (codified), gathered, organized, transferred or shared with others through
social interaction. It is stored in a mechanical or technological device such as

documents or databases.

Knowledge can be converted from one form to another. Nonanka and Takeuchi
(1995) defined four generic processes for converting between tacit and explicit
knowledge that they idescribe as fundamental to creating value. This conversion

between tacit and explicit is depicted in Figure 1.2.

TACIT To EXPLICIT
KNOWLEDGE KNOWLEDGE
TACIT ,
KNOWLEDGE SOCIALIZATION | EXTERNALIZATION
From
EXPLICIT INTERNALIZATION COMBINATION
KNOWLEDGE

Figure 1.2: Knowledge Conversion
(Source: Nonaka & Takeuchi, 1995)

e Tacit-to-tacit (socialization) — Where individuals acquire new knowledge
directly from others, through observation and dialogue.

e Tacit-to explicit (externalization) — the articulation of knowledge into tangible

form through discussion and documentation.




o Explicit-to-explicit (combination) — combining different forms of explicit
knowledge, such as that in documents or databases.
e Explicit-to-tacit (internalization) — such as learning by doing, where individuals

internalize knowledge from documents into their own experience.

1.2 Knowledge Management — What it means?

“Knowledge is power” was rightly coined by Francis Bacon way back in the
sixteenth century (Skyrme, 1999). In organizations, knowledge is embedded in
documents, in organizational routines, in processes, practices, norms and in
individuals. In today’s world, due to high competition and unstablé market
conditions, an organization’s competency is predominately determined by its
intellectual asset rather than the market conditions. So, in order to compete in this
emerging knowledge-centric economy, organizations around the world have
undertaken various initiatives to manage their most important yet volatile asset —

‘knowledge’. Thus the term Knowledge Management came into existence.

Knowledge Management is a systematic process of retaining, organizing, sharing
and updating knowledge that is critical to individual performance and
organizational competitiveness (Wei et al., 2002). It is t_he strategy, the process, the
too! and set of management principles that enable the identification, collection,
retention and distribution of knowledge assets, the development of new and the
sharing of existing knowledge as well as the establishment of a corporate culture to

create value for all stakeholders (Liao & Yau, 2001).

Knowledge Management can be also described as a set of practices that help to
improve the use and sharing of data and information in decision making. (Petrides
& Nodine, 2003). It is the prbcess of transforming information and intellectual
assets into enduring value. It connects people with the knowledge that they need to

take action, when they need it (Kidwell et al., 2000).

In organizations, management of knowledge is done by following the phases of the
Knowledge Management Life Cycle. The Knowledge Management Life Cycle

comprises of the following four phases.



Create: New knowledge is created from available knowledge and information
via innovative and creative processes. The human processes that produce new
knowledge can be individual efforts or collaborative sessions — brainstorming
sessions, active research, serendipity during information retrieval, or day-to-
day practice. System assisted knowledge discovery procesées find new patterns
in existing information during data or text mining, which could be stored as

new knowledge back into the KM system.

Capture: Explicit knowledge can be captured as it is created and implicit
knowledge can be elicited from the sources using questionnaire, interviews, or
leveraging a collaborative environment. Knowledge thus gathered can be
represented using schemas such as semantic networks, scripts, expert systems,
etc. Tacit knowledge, on the other hand, cannot be captured at this stage of the
knowledge management life cycle but can only be identified as existing in a
particular expert’s mind. The discovery and availability of such an expert can

be codified as a knowledge source.

Organize: Information and knowledge captured during the knowledge
synthesis processes need to be organized by an appropriate taxonomy for ease
of retrieval. A knowledge map (semantic map, taxonomy, topic map, etc.) in
addition to aiding the retrieval processes help in human comprehension of the

scope and boundaries of available knowledge.

Disseminate / Share: Knowledge created, captured and organized is ready for
distribution via multiple delivery channels. Dissemination includes “pushing”
knowledge to its users and users “pulling” the knowledge they need. The
ranges of push mechanisms include information and knowledge portals,
intelligent agents, and recommendation systems. Search engines, knowledge
map browsers, and adaptive / inferential information retrieval mechanisms aid

users in knowledge pull activities.



1.3 Knbwledge Management System — An Implementation of Knowledge

Management Concept

In order to implement the concept of Knowledge Management in an organization,
Knowledge Management Systems (KMS) are designed, so that there can be proper

utilization of this asset for improved organizational performance.

KMS is a complex aggregate of organizational infrastructure, information flow and
supporting software for systematically dealing with the organization’s knowledge.
KMS can be implemented in business organization as well as in academics, where

KMS are used as source of knowledge sharing among its stakeholders.

Literature reveals that Knowledge Management System has three common
applications in the business organizations.

1. The coding and sharing of best practices,

2. The creation of corporate knowledge directories

3. The creation of knowledge networks.

1.3.1 Knowledge Management System in Academics

As in organizations, academics also have diverse areas where knowledge needs to
be retained. A study identified five prominent areas of higher education viz.
research, curriculum development, student and alumni services, administrative
services, and strategic planning, where KM can be applied and the corresponding
benefits can be observed (Kidwell et al., 2000). In academics, the Knowledge
Resources identified are faculty, students, alumni, research, training and
development, administratibn, admissions, placements, evaluation, assessments,
performance and environment or governance (Ranjan & Khaiil, 2007). Knowledge
Management System connects individuals with a common interest to create a
Community of Practice (CoP) where knowledge is created, sustained and
transformed. A CoP is formed by people who engage in a process of collective
learning in a shared area of interest and requires the following characteristics: the
domain; the community; the practice. The domain is the area of interest; the
community is formed by the relationships (conversations, discussions, etc.)

between members; and the practice is what community members do with learning



derived from their interaction. Academics are already familiar with the idea of CoP
as can be observed in their group practices, such as project teams, programme
teams, special interest groups, and forums for discussions, sharing and developing
practices. Therefore, KMS for academics can be also termed as the IT

implementation of the CoP (Witt et al., 2007).

Though a full-fledged KMS is not observed in most of the academic institutions
but some of the components of KMS are already implemented. The websites of the
institutes has become the medium though which knowledge resources are shared.
Practices like uploading study materials, class lectures and assignments in the
faculty pages of the websites of the institutes, linking e-resources subscribed by the
institutes to their websites, displaying office circulars and internal news in the
websites, submitting assignments through emails, etc. are followed by most of the
academic institutes. Though these practices can be termed as some form of

knowledge sharing but they are not interactive.

Literature also revealed that studies made so far are intended to develop KMS that
enhances the teaching-learning procesé. Studies on developing KMS to cater to the

needs of academicians have not yet come to notice.

1.4 Problem Definition

KMS in corporate sectors improves team commhnication, reduces problem solving
time, improves profitability, improves project management and reduces design
cycle time. In academics, KMS reduces information searching time, improves
community communication and collaboration, improves teaching-learning process,
improves research activities and also improves performance of other administrative

jobs.

From tﬁe foregoing discussion it is apparent that a formal KMS gives a competitive
edge to both corporate sector and academics. Though, concept of formal KMS is
widely practiced in the corporate sector but a formal KMS in academics is still at
an initial stage in India and specifically in Eastern India. A formal KMS catering to

the needs of an academician has not been observed, specifically in Eastern India.



An observation of selected management and computer science institutes located in
Eastern India revealed that there was no KMS in place. This study is an attempt to

develop a prototype KMS designed on the basis of users’ requirements.

1.5 Problem Statement

An architecture or blue print is the starting point for the development of any
information system. So, before developing a KMS for academics, architecture of
the system has to be developed. The requirements of the academicians can be best
given by the academicians themselves. There are numerous areas of higher
education and each of them have their specific requirements. Catering to the needs
of all the areas is difficult; hence, the present study is concerned with the
development of KMS architecture for Management and Computer Science

academics of Eastern [ndia.

1.6 Overview of the Thesis

e Introduction to Knowledge Management is presented in Chapter 1.

e Review of literature on KMS is presented in Chapter 2. The research gap
identified from this literature review is also included in this chapter.

e The objectives of the study, the research plan and the details of the data
collection procedures are outlined in Chapter 3.

e Classification of KMS attribute, observations on interface and processing
methods of KMS of few organizations and the findings of the user requirement
survey are discussed in detail in Chapter 4.

e The proposed architecture of KMS for academics and its components is
discussed in detail in Chapter 5.

e The development and implementation details of the proposed KMS for
academics are discussed in Chapter 6. The findings from the feedback received

_ from the target users of the system and the action taken on those feedback to
improve the system are also discussed in this chapter.

e Summary of the study, specific contribution made through the study, limitation
of the study and scope for future work has been presented in Chapter 7.

Conclusions drawn from the study has also been presented in this chapter.
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Literature Survey

2.1 Knowledge Management System

Knowledge Management (KM), also referred to as corporate memory, is an emerging
area which is gaining interest in both corporate sectors and academics. It comprises of
activities focused on a formalized, integrated approach to m.anaging an organization’s
tangible and intangible assets or organization knowledge (Anbulagan & Kuswara,
2001). KM can be also reviewed as the process of transforming information and
intellectual assets into enduring value. It connects people with the knowledge that they
need to take action (Kidwell et al., 2000). According to Liao (2004), KM is the
strategy, the process, the tool and set of management principles that enable the
identification, collection, retention and distribution of knowledge assets , the
development of ﬁew -and the sharing of existing knowledge .as well as the
establishment of a corporate culture to create value for all stakeholders. KM is based
on the common aspects of flexibility, integration, and adaptability; it addresses the
three primary areas of acquisition, representation and reuse of knowledge. It includes
issues related to developing, implementing and maintaining the appropriate technical
and orgarﬁzat\ional infrastructures, which enable knowledge sharing and the selection
of specific contributing technologies and vendors to leverage knowledge across the
organization (Anbulagan & Kuswara, 2001). The IT implementation of the concept of
Knowledge Management in organizations is termed as Knowledge Management
System. The concept of Knowledge 'Management System and its application in

education institutes and corporate sector is discussed in the following sections.

Knowledge Management System (KMS) is a phrase that is used to describe the
creation of knowledge repositories, improvement of knowledge access and sharing, as
well as communication through collaboration, enhancing the knowledge environment
and managing knowledge as an asset for an orgénization (Abduilah et al., 2006). Itis
a complex aggregate of organizational infrastructure, information flow and supporting

‘software for systematically dealing with organizational knowledge.



According to Liao (2004), a knowledge management system is a part of the overall

management system that facilitates the management and development of knowledge

assets to create value fbr an organization, As stated by him, the components of KMS

are:

e A business and knowledge strategy and policies;

 The procedures and work instructions to optimize the creation, flow, learning and
sharing of knowledge; |

e The structure and roles for managing knowledge;

e The development, testing and evaluation of knowledge management process that
explicitly link learning efforts to measures of performance;

e The knowledge-related audit;

e The technology architecture to facilitate knowledge management.

KMS is a rich area of research in terms of literature. The literature survey that
encompasses the period 1991 to 2010 reveals that research on KMS has been carried
out from different angles. Many researchers have examined the application of KMS,
whereas few researchers tried to assess the factors responsible for the success or
failure' of a KMS implementation. Research has also been carried out in identifying the
features of a Web-based KMS. Another significant area of research is the designing of
the architecture of a KMS, which'is the prime requirement in the implementation of a
KMS.

The sources of this survey and the list of journals used for this survey are given in

Table 2.1 and Table 2.2 respectively.

‘Table 2.1: Source of Literatures

Sources of Literature - Nos. In Percentage
International Journals . 37 A 30.83
International Conference Publications - 59 49.17
Books : 16 13.33
Webpage Publications 8 6.67
Total 120 ' 100
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Table 2.2: List of Journals Referred for Literature Review

List of International Journals

No. of Articles

Journal of Knowledge Management

2

IEEE Intelligent Systems

Computers in Industry

Organization Science

Progress in Artificial Intelligence

The Electronic Journal of Knowledge Management

Intelligent Agents and their Applications

ACM SIGMIS Database

Computational Science and its Application

International Journal of Information Management

Lecture Notes in Artificial Intelligence

Journal of Computer and Information Science

IBM Systems Journal

Knowledge-Based Systems

Education, Technology and Society

Internet Research: Electronic Networking Appllcatlons and Policy

Expert Systems with Applications

Singapore Management Review

Journal of Computers in Human Behavior

Teachers College Record

Journal of Theoretical and Applied Information Technology

Management Decision

Information Technology and Management

Human Resource Development

IEEE Transactions on Systems, Man, and Cybernetics—Part C:
Applications and Reviews

el el L el el el Ll Ll N e e R R Bl el el Rl Rt Rt Bl Kand el Kol 1 A

VINE

Software Engineering Journal

Internet Computing

Emerging Technologies and Information Technologies for the
Knowledge Society

Pk |t | e | g

Industrial Management and Data Systems

IEEE Software

Automation in Construction

| Journal of Knowledge Management Practice

Educase Quaterly

Total .

w
~3

11




2.1.1 Applications of Knowledge Management Systems
~ Many researchers have examined the application of KMS, both in educational
institution and corporate sectors. Some of the application of KMS in corporate sectors

is discussed below.

Skuce (1995) applied a Knowledge Management tool called CODE, to capture
knowledge about a large commercial sofiware system. The advantage of using CODE
is that knowledge can be captured faster than manual methods. Also, with the use of
| CODE, it is possible to refine the knowledge with a degree of clarity and economy of
expression. In another study, a modeling techniqzle based on Zachman framework for
Information System Architecture was applied in medical domain (Kingston &
Macintosh, 2000). A protocol assistant, Web-based Knowledge-based'system capable
of representing and reasoning with best practice guidelines (protocols) in the medical
domain was developed. This system responded to all type of medical queries. KMS
was designed for an infegrated circuit assembly and testing firm, based on
Codification Based Knowledge Repository building approach (Wei et al., 2002).
Knowledge management was also applied in Web-based business (Wang, 2002). The
study proposed a structure of Knowledge map for Knowledge Management in the
Web-based business environment, based on theories of knowledge representations and

semantic networks and applied it to Online Auction.

. In another study, Wang et al. (2003) introduced knowledge management and team |,
collaboration functions into the supporting systems for enterprise modeling projects.
The development of an information and collaboration poﬁal for modeling project team
- named e-modeling portal was depicted in detail in this paper. Compared to traditional
enterprise modeling process, the new e-modeling portal can be easily disseminated,
accessed, searched, and information and knowledge exchanged among all team
members despite their far flung physical locations. Also, former and current projects
can be safely maintained and reused. The strategic impact of Knowledge Management
(KM) has also been observed in biotechnology and pharmaceutical firms (Salazar et

al., 2003). The application resulted in internet applications like drug discovery, virtual
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clinical trials, online patient recruitment, etc. Wimmer and Traunmuller (2003)
introduced KM for public administration. They showed how a KMS can be helpful in
administrative work. KMS is also applied in Architecture, Engineering and
Construction (AEC) industry (Woo et al., 2004). A theoretical foundation for
clarifying the contribution of experts in the Architecture, Engineering and
Construction (AEC) indz)stry was set. A prototype of a web-based software named
Dynamic Knowledge Map, which could search for experts and facilitate
communication with those experts, was also discussed by the authors. In yet another
study, Trappey et al. (2005) proposed a new document classification methodology (an
important R&D area in KM domain) based on neural network. This methodology was
applied for searching of correct patent documents and for classification of patent
documents. This searching method could determine the category of the target
document by selecting the keywords of the target document and could also assist the
user to narrow the searching ranges. Ginsbury and Kambil (1999) reviewed
approaches to knowledge management support systems (KMSS) and proposed a
KMSS named ANNOTATE, which was designed to support the Knowledge
Management of document collection& in federated organizations, which lack common
vocabularies and central authority. An aujcomated interface built in the Product
Knowledge Management System (PKMS) to retrieve product design requirements
from customers and other related information generated in the product development

stage was proposed by Wu and Huang (2004). The system had the following

functions.

a. Automatic search of incoming order information,
b. Message issued to notify reviewers,

c. Browse product parts,

d. Display the product structure,

e. Review historical product information, and

f. Review messages.
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Again, Li et al. (2002) presented an iﬁtelligent Web-based project management
system, called VH Build.com, which integrated project management, knowledge
management, and artificial intelligence. The system is easy to use and allows multiple
-access. In another study, Salisbury and Plass (2001) describes the design and
development of a Web-based KMS. The design was initiated by developing a
theoretical foundation called “Collaborative Cognition Model”. A KMS based on this
model was developed that supported the process of creating new knowledge, making it
ekplicit and translating the knowledge into di'fférent forms for effective‘disseminati'on
across the 6rganization. This model was applied to develop the Process Realization
| OnZine Web_siie through which the Technical Best Practices could be used by United
States Departfnent of Energy (DOE) and its eight affiliates, for guiding their

operations.

From the review, few studies related to application of KMS in academic institutes

were also'identiﬁed, They are discussed below.

A study ‘iden'tiﬁed five prominent areas of higher education viz. research, curriculum
develdpment, student and alumni services, administrative services, and strategic
plénning, where KM can be applied .and the corresponding benefits can be observed-i
(Kidwell et al., 2000). On the other hand, Liao (2004) explored the application of KM
techniques to educational instituiioﬁs, specifically in administration. Stover (2004)
desgrii‘aed the process of knowledge transformation (from tacit to explicit to codified
knowledge) in an organization. The Web-based Ready Reference Database at San
Diego State University was analyzed as an example of the process of knowledge
conversion in library reference services. A KM. framework for teaching Database
Normalization was designed by Zhang et al. (2005). The findings are based on the -
educational Knowledge Management (KM) system analysis, design, prototype
implementation and evaluation. In yet another study, made by Numprasertchai and _
Poovarawan (2006), the Information and Communication Technology (ICT) based
KMS framework of Kasetsart University, Thailand, was discussed. A ICT based KM

framework had been implemented to support university mandates such as teaching and
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learning, research activities, community services and cultural preservation, for

enhancing its competiveness.

Ranjan and Khalil (2007), proposed a conceptual framework of Knowledge Resources
in Business Schools. The Knowledge RCSOUI:CCS identified were faculty, students,
alumni, research, trainiﬁg and development, administration, admissions, placements,
evaluation, assessments, performance and environment or governance. Another study
by Basu and Sengupta (2007), studied the factors influencing the success of
knowledge management initiatives in a business school to distinguish itself in the
academic market place. A generalized model has been constructed highlighting
possible antecedents and consequences of a business school in its quest for becoming a
learning organizaﬁon. This model was then applied in ICFAI Business School, as a
test case. In yet another study, Witt et al. (2007), states that education sector has
started exploring the usefulness of connecting individuals with a common interest to
create a Community of Practice (CoP) where knowledge is creéted, sustained and
transformed.” A CoP is formed by people who engage in a process of collective
learning in a shared area of interest and requires the following characteristics: the
domain; the community; the practice. The domain is the area of interest; the
community is formed by the relationships (conversations, discussions, etc.) between
members; and the practice is what community members do with learning derived from
their interaction. Academics are already familiar to the idea of CoP that can be
observed in their group practices, such as project teams, programme teams, special
interest groups, forums for discussions, sharing and developing best practices.
“Therefore, KMS for academics can be also termed as the IT implementation of the

CoP.

2.1.2 Assessment of Knowledge Management System Implementation

Research has been conducted to assess the success or failure of Knowledge
Management Systems implementation by detecting the causes of failure or success of
the system. Homburg and Meijer (2001) discussed the questioné regarding information

and knowledge sharing. The authors presented a theory driven framework fo find out
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the incentives that should be given to indiyiduals, so that they share information and
knowledge. From the study, it has been found that human beings and organizations in
alliances share information and knowledge when it is in their best interest. Also
sharing of information and knoWledge is determined by the ownership structure. In
another study, the behavior of users of KMS was studied and the measures to be
adopted for motivaﬁhg the users, so that the KMS can be implemented fully, were
suggested (Milijic, 2002). A theoretical framework for understanding the 'knowledge
workers’ commitment and motivation affect on the use of KMS was proposed by
Malhotra and Galletta (2003). The study performed an empirical validation of the
measures of KMS "User Motivation and it found that it supports prior theoretical
discussion about the presence or absence of user motivation in using, sharing, renewal,
or creation of knowledge. It also suggests that the linkage between the information-
based model and knowledge-based view of organizations needs to be informed by
understanding KMS user motivation in terms of the KMS user’s degree of self-
determination of B\ehavior pertinent to use, sharing, renewal, or creation of knowledge.
On the other hand, Kim and Tatar (2004) analyzed the prospects of knowledge
management systems with respect to the social and technical issues discussed and
illustrated in Ackermqﬁ's nine general findings of Computer Supported Co-operative
Work (CSCW). Based on the examination, the authors developed several hypothetical
KM scenarios to illustrate the CSCW concern. Finally, the authors discussed the
nature of social technical gap for KM systems and gave the following suggestio.ns on

how to reduce this gap.

a. KM systems should aim for some level of symmetry.

b. The visibility of participants’ 'contributions should be increased.

c. KM system should be designed in such a way that it benefits even when the
* user population is small. |

d. Stakeholders of the KMS have to be identified and the developer should see

that the goals of the people are not in conflict.
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In yet another study, Pumareja and Sikkel (2005) detected dissonance, as a cause for
failure of KMS, after exarhining the causes of failure of a Knowledge Sharing system
called KennisNet, used by non-life insurance division of Active Insurance Group
(AIG). Clay et al. (2005) investigated the factors affecting the Loyal Use of KMS. The
authors devéloped a model of the factors affécting the Loyal Use of a KMS and used
~ data gathered from 1013 users of a well-established codification-based KMS in a
multinational pharmaceutical firm to test the model using LISREL. JThe results
showed that Loyal Use is a function of Perceived Usefulness, Perceived Ease of Use,

Extrinsic Motivation, and Voluntariness.

An exploratory study about Knowledge Management in practice at ICICI (India) was
done by Goswami (2009). The study tried to identify the critical success factors of a
Knowledge Management System from a small survey conducted among 31 employees
of ICICI. Based on the responses of the survey, a factor analysis was done and the
cfitical success factors were identified as Cooperation, Motivation Level, Top

Management Support and Work Culture.

Studies were also conducted to define the parémeters for assessing a KMS. Abran et
al. (2003) addressed the limitations of the various ISO models that measured software
usability by proposing a consolidated and normative model for the evaluation of
software usability. The software usability measurement parameters of this model are
effectiveness, efficiency, satisfaction, security and learnability. Hashim and Sultan
(2009) validated the Consolidated ISO Usability Model proposed by Abran et al.
(2003) by preparing a questionnaire that measured the parameters set by this model
and then conducting a questionnaire survey among the fourteen users of Universiti
Putra Malaysia KMS. In another study, Tseng (2008) explored the KMS pérformance
indicators that are useful to assess the KMS performance of firms. Both financial and
non-financial measures were adopted to evaluate KMS performance that was
identified from an interview followed by a survey. The critical factors that .would
improve the quality of KMS were identified as internal and external analysis in

formulating KM strategy; goal setting, employee orientation, and KMS infrastructure
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in designing the plan for knowledge» management; and employee commitment and
measurement in the implementation of Knowledge Management. Jennex et al. (2007)
tried to define KM and KMS success by an expert panel approach followed by two
explorafory surveys. The definition of KM and KMS success inferred from the survey
is as follows: KM and KMS success are a multidimensional concept. Each includes
capturing the right knowledge, getting the right knowledge to the right user, and using
this knowledge to improve organizational and / or individual | performance. KM
success is measured using the dimensions of impact on business processes, strategy,
leadership, efficiency and effectiveness of the KM system, organizational culture and
knowledge content. In yet another study, Ong and Lai (2007) developed a validated
instrument to measure user satisfaction as surrogate measure of KMS effectiveness.
Based on a survey of 147 respondents mostly from semiconductor manufacturing
companies, a 16-item instrﬁment was suggested.that measured the four dimensions of
user satisfaction with knowledge. management viz. content, ease of use,

personalization, and community, was well validated.

2.1.3 Features of a Web-based Knowledge Management Systems

Few studies have also identified the features of a Web-based- KMS. A study reviewed
the different approaches to the organization of knowledge in Web-based environments
(Rowley, 2001). Four key approaches that are frequently made available to provide
access to information in Web-based environments are addresses, hyperlinks, menus,
and keyword searching. From the review, he concluded that Web addresses are useful
when the user knows which site they wish to search, but within a large site the user
may stili need recourse to menus or a search engine. Hyperlinks can provide useful
associations between sites, but it is difficult for the user to know in advance whether
the linked site will provide the kind of information or service that they are seekingi
. Menus are a type of controlled indexing language, with the information architecture
being defined by indexers or other knowledge workers during the design of the Web
site. The menu-based approach to knowledge organization shares common
characteristics with traditional knowledge classification. The language control and

menu structure helps searchers to locate information and services, provided that
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searchers understand and relate to the terms and information structure designed into
the system. The other alternative is for the searcher to specify. the topic of their search
through the use of keywords. These keywords are in the natural language of the
searcher, which may or may not be coincident with the natural language of the Web
sites being searched by the search engine. In order to negotiate variability of natural
language the searcher needs to learn to use more advanced search features such as
Boolean seérching, nesting and truncation. In another study, Caldwell et al. (2000)
discussed the design and development of a Web-based decision support tool named
Webcadet, to assist designers in conceptual-design evaluation. A 'user evaluation
exercise was conducted to determine the strength and weakness of Webcadet software.
From this exercise, -the key need identified is interruptibility. Other observations
inc;luded a preference for more hyperlinks for faster transitions between Wébcadet
modes rather than using a BACK button. In yet another study, Tiwana and Ramesh
(2001), identified the attributes of a KMS and described how Web-centric approaches
can support these requirements. The desirable attributes of KMS identified in the

study are:

¢ Platform independence and portaBility

¢ Robust access

¢ Integration with legacy and existing systems

o Security

" o Scalability

¢ Distributed connectivity, flexibility and customizability |

e Ubiquitous, consistent, intuitive client interface.

All these attributes can be facilitating in a KMS, if it is integrated with a Web-based

environment.
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2.2 Architectures of Knowledge Management System

The design of a robust architecture is the first step towards the implementation of a
KMS. Researchers have also designed numerous architectures, out of which few are
general and the rest are mostly application based. According to Chua (2004), general
frameworks include the seven layer KMS architecture (as cited by Tiwana, 2000)
which mirrors the OSI Model used in data communication. This mode is not easily
understandable by non-technical persons. The KM reference model (as cited by Abou-
Zeid, 2002) which is a cbnceptual framework for developing technology solutions,
addresses the concerns of 'the technologists rather than those of the non-technical
people. The KM spectrum (as cited by Binney, 2001) and the Ovum KM tools.
~ architectural model (as cited by Woods, 1998) are comprehensive in scope but lack
actual deployment examples. To overcome the drawbacks of these general
architectures, the author designed a three-tier KMS architecture which was
understandable to technical as well as non-technical persons. This architecture
identifies three distinct services supported by KM technologists. They are
infrastructure services, knowledge services, and presentation services. The two main
infrastructure services provided by technology are storage and communication.
Knowledge services are supported by technology solutions intended to help achieve
the goals of KM directly. The three primary goals are to promote the process of
generating new knowledge, encourage the flow of knowledge among organization
members, and ensure the ease of access to knowledge repositories (as cited by Martin,
2000). The underlying knowledge processes of these three KM goals are knowledge
creation, knowledge sharing, and knowledge reuse. Technologies that provide
presentation services are primarify concerned with enhancing the interface between
the user and the information/knowledge sources. Two common features of

presentation services are personalization and visualization.
From the literature survéy, it has also been observed that KMS architectures are based

on different technologies. The technologies generally used in KMS architecture are

agent technology, ontology, object oriented design, client-sérver technology, and case
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based reasoning. These technologies and the architecture based on these technologies

are discussed below.

2.2.1 Agent Technology

'An agent can be seen as a software and/or hardware component of system capable of
acting exactingly in order to accomplish tasks on behalf of its user in some
environment (Nonaka & Takeuchi, 1995). Its characterization includes (1) reactivity;
(2) autonomy; (3) co-operation; (4) reasoning ability; and, (5) knowledge base (Zhang
et al., 2008). o

Agent technology is one of the most promising technologies for dealing with
distributed collaborative environment and social interaction in knowledge
management. They can monitor and c@ordinate events, meetings, and disseminate
information (Balasubramanian et al., 2001). Furthermore, agents are proactive in the
sense that théy can take initiative and achieve their own goals. The autonomous
behavior of the agents reduces the amount of work that people have to perform when
-using a KM system. Another important issue is that agents can learn from their own

experience (Soto et al., 2006).

Agent paradigm is a promising technology for information retrieval. They
can collect information from the web by taking the advantage of semantic annotations
in a document, i.e. additional information provided by the document creator (Aldea et
al., 2003). Agents can also alert users about new relevant information by filtering out

the less relevant information (Garcia & Cobos, 2006).

2.2.2 Ontology . '

An ontology is a formal, explicit specification of a shared conceptualization. It is a
vocabulary of entities, classes, properties, functions and their relationships. Ontologies
are meant to provide an understanding of the static domain knowledge that facilitates
knowledge sharing and reuse. Fensel (2001) identifies five different types of

ontologies:
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i) Domain ontologies, representing a target domain, as engineering, medicine, etc.

ii) Generic or Common Sense ontologies, capturing general knowledge about time,
space, events, etc.

iii) Method ontologies, describing specific task, as diagnosis.

iv) Metadata ontologies, describing the content of on-line information sources.

V) Representational ontologies, provides representational entities without stating what

should be represented and without committing themselves to any particular domain.

According to Aldea et al. (2003), Ontologies have been found to be useful for:

a) Retrieving the appropriaté information from documents by providing a structure to
annotate the contents of a document with semantic information (as cited by Alani
et al., 2003; Gibbins et al., 2003).

b) Integrating the information from various sources by providing a structure for its
organisation and facilitating the exchange of data, knowledge, and models.

c) Ensuring consistency and correctness by formulating constraints on the content of
information. ,

d) Creating libraries of interchangeable and reusable models.

e) Supporting inference to derive additional knowledge from a set of facts (as cited
by Gomez et al., 2001). '

The use of ontologies implies the study of the following topics:

e Design and implementation. An ontology is a representation of a domain. Thus,
there could be many points of view for the same concept.

e Validation. The ontologies must be evaluated and changes made iteratively until
an expert in the area thinks that the representation is accurate and complete.

e Representation. A represenfation language is required to save ontologies. Gomez
and Corcho (2002) analyzed some available languages like Ontology Exchange |
Language (XOL),‘ Simple HTML Ontology Extension (SHOE), Ontology Markup

~ Language (OML), Ontology Interchange Language (OIL), DARPA Agent Markup
Language + Ontology-Interchange Language (DAML + OIL) and RDF (Resource
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Description Framework) and showed their advantages and disadvantages. The
order of lightweight to heavyweight ontology languages as determined by the
study is: XOL, RDF, SHOE, OML, OIL and DAMLA+OIL. On the other hand,
XML (Extensive Markup Language), UML (Uniform Mark Language) and RDF
are identified to be the most widely used ontology representation languages that
are used mainly to physically code some ontology (Todorovo & Stefanov , 2006)
 Storage. It is a representation to maintain a repository. The ontologies are used to

reason about a domain; therefore a query language is required.

2.2.3 Object Oriented Paradigm _

Object oriented paradigm uses objects which are data structures consisting of data
fields and methods together with their interactions, to design applications.
Programming techniques such as information hiding, data abstraction, encapsulation,

modularity, polymorphism, and inheritance or reuse are used by this paradigm.

A KMS is based on reai world objects, requires revisions on individual components
and gives importance to the concept of reuse. These features are basis of any object -
oriented design. So, an architecture based on object — oriented design, can result in an
effective KMS.
A ¢

Moreover, the most powerful and dynamic web language Java, which forms an
important language for designing a KMS also uses object oriented concepts. Apart
from programming language, Relational Database Management System (such as
Oracle 8 and its higher version) is required for designing the data store of a KMS and

it also uses object oriented concepts.

2.2.4 Client — Server Technology

Client-server technology or networking is a distributed application architecture that
- partitions tasks or work loads between service providers (servers) and service
requesters, called clients. Often clients and servers operate over a computer network

.on separate hardware. A server machine is a high-performance host that is running one
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or more server programs and which shares its resources with clients. A client does not
share any of its resources, but requests a server's content or service function. Clients
therefore initiate communication sessions with servers which await (listen to)

incoming requests.

Client-server architecture enables the roles and responsibilities of a computing system
to be distributed among several independent computers that are known to each other
only'through a network. This creates an additional advantage to this architecture in
terms of greater ease of maintenance; Client-server technologies were designed to

ensure security, friendliness of the user interface, and ease of use.

Specific types of clients include web browsers, email clients, and online chat clients.
Specific types of servers include web servers, ftp servers, application servers, database
servers, name servers, mail servers, file servers, print servers, and terminal servers.

Most web services are also types of servers.

A KMS is uploaded in a server and it can be viewed through individual browsers,
which acts as the clients. So, it can be concluded that the client—server technology
forms the base on which a KMS stands. KMS can be deployed by integrating client—

server technology with other technologies.

2.2.5 Case—based Reasoning

Case-based reasoning (CBR) is a reasoning methodology inspired by the human
process of remembering a previous similar episode to solve a new problem. The act of
being reminded of a previous épisode is modeled in case-based reasoners by
comparing a new problem with a collection of stored cases (the case base), often based
on indexes describing the contents of the stored cases. The most similar cases are then
. retrieved, and can be used as references to classify the new case or the solutions from,
the retrieved similar case(s) can be adapted to fit the new problem. If the adaptation

result is successful, a new case has been created and is retained in the case base.
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According Li et al. (2002), humans often use this technique for decision making
therefore attempts have been made to address CBR as a scientific cognitive model (as

cited by Kolodner, 1998).

There are two important operators in a case-based reasoning system: select and adapt

(Li. et al., 2002).

Select is the means of retrieving the most similar case from the case base, according to
the features of the new problem. In adaptation, decisions have to be made about what
stays the same and what changes. The two alternatives for reusing a previous
construction situation are to replay the operators that produced the solution and to
reuse the construction situation itself. These are identified as derivational analogies
and transformational (as cited by Carbonell, 1986). The second alternative transfers
thé solution of an'qld case so that it satisfies the criteria of a new problem; whereas a
derivational analogy modifies the problem-solving processes or techniques of an old

case to construct paths that result in solutions to the new problem.

The concept of case-based reasoning can be utilized in designing'the knowledge base
of organizations. In these organizations, generally the same type of solutions with
some refinements has to be applied in solving problems occurring at different instance

of time.

Considering one or a combination of more than one technology, KMS architectures
are designed both for corporate sectors and education institutes. Some of these
architectures related to corporate sector and education institutes are discussed in the

next two sections.

2.3 Knowledge Management System Architecture in Corporate Sector

Yan et al. (2004) designed an agent-based B2B trading system that has both the
dynamic negotiation ability and knowledge management functionality. The study

focused on knowledge content of agent negotiation process in electronic marketplace,
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discussed how knowledge can be formulated and managed and further be utilized to

assist in the competent negotiation process. The study reveals that agents can

communicate as if they are using a common market-specific language built on a

Knowledge Base, which gives buyers and sellers the freedom to interrelate .
automatically. Agents al‘svo provide a high level of flexibility and interplay on a fully

automated level, which allows for broad based, simultaneous activity. Also, since

agents have self learning ability, during the negotiation process, when the agents

encounters some new “ways” of business deals, it will learn about it and be able to

apply them in the future. In another study, Abar et al. (2004) proposed a generic

Knowledge Management system architecture based on Agent — based Distributed

Information Processing System (ADIPS) framework. Ontologies which stand out as a .
keystone of néw generation of multi-agent information Systems are used for the |
purpbse of structuring the resources. The framework provides personalized
information delivery, identifies items of interest to user proactively and enables
unwavering management of distributed intellectual assets. The architecture was
proposed to be implemented using IDEA 4.2 — an Interactive Design Environment for
Agent designing framework ADIPS/DASH-1.9h and Java 2 SDK-1.4. For the
development of interactive user interface, the technology employed is Microsoft ASP-
based IIS-PHP. The knowledge specification is written using RDF/XML. The agent
architecture discussed in the study aims to support KM activity in the domain of
network management system. The concept is to specialize agent interactions for
autonomously and flexibly managing the operational knowledge of network devices,
thereby reducing fhe workload of a network administrator. In yet another study,
Hlupic et al. (2002) investigated the potentiality of an intelligent agent-based software,
for more effective KM in the context of e-commerce, from the perépective of a Small
and Medium Size Enterprise (SME) involved in multi-agent software development.
The main recommendation is for considering the future of technology within the
context in which it will be applied. In another study, Chiu et al. (2002), described the
design and implementation of a smart office task framework to automate system
integration and to enable user centric application. To achieve the goal of implicit

knowledge accumulation and inheritance, they developed a service framework at the

26



backend for integrating diverse systems seamlessly and an interface agent at the front
for hiding complex efforts on manually binding different systems. Advanced e-
Commerce Technology (ACT) laboratory adapted Web services to wrap various
existing systems into a general RMI format, utilized onfology to define and to
integrate new functionalities semantically, and took advantage of agents to enable a
user-centric office environment. In the study, task agents (which is a kind of interface
agents) are used to assist workers in daily tasks by detecting regularities in workers’
behavior. The main contribution of this study is to offer a substantial test bed on
exploring what is the practical approach to shift the design paradigm of developing

software from application-centric to user-centric.

' Studies have also been done on few multi-agent architectures for KMS, some of which
are applied in a specific context. The type of agents used in these studies varied from
study to study, depending upon the context. Zhang et al. (2008), used Domain
Knowledge Agent, Organization Knowledge Agent, Process Knowledge Agent,
Distributed Knowledge Base Agent, Ontology Agent, User Interface Agent, Workflow
Agent and Toolset Agent, in its multi-agent KMS. These agents are very important for
project teams in cooperative design and development. In order to achieve effective
interaction, each agent must have a mechanism to ensure that it reaches an agreement.
This study uses knowledge ontology to define a common vocabulary for agents to
communicate with one another, and explicitly formalize the domain knowledge about
primitive concepts, relations, rules and their instances. Muiti-agent model is also used
to describe the various activities of the Knowledge Management Life Cycle (Vizcaino
et al,, A2007). It consists of the Constructor Agent, the Captor Agent, the Searcher
Agent, the Disseminator Agent and the Maintenance Agent. The multi-agent model
designed in this study will be helpful to KMS developers to implement KMS. Tacla
and Barthes (2002), designed a multi~agent architecture for Knowledge Management
systems in research and development (R & D) projects. The agents used in this
architecture are project agent, organizer agent, and repository agent. A KMS based on
this architecture is developed, using which a collaborative project between two groups

in different countries is done. Soto et al. (2006) utilized two methodologies for the
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construction of multi-agent system, namely MAS-CommonKADS and INGENIAS.
MAS-CommonKADS, which extends CommonKADS, is a methodology designed for
the development of knowledge base system. On the other hand, INGENIAS is an
agent oriented software engineering methodology * for multi-agent system
development. The study concludes that- INGENIAS is one of the most complete
methodologies for the development of MAS.

Few ontology based KMS architectures have also beeﬁ attempted. Alani et al. (2003),
presented the developments in the Artequakt project, which sought to automatically
extract knowledge about artists from the Web, based on an ontology describing the
domain, populate a knowledge base, and use it to generate personalized narrative
biographies. Three key areas of the architecture were identified. The first concerns the
knowledge extraction tools used to extract factual information items together with
sentences and paragraphs from Web documents that might be manually selected or
obtained automatically using appropriate search engine technology. The fragments of
information are passed to the ontology server along with metadata derived from the
vocabulary of the ontology in an XML representation. The second key area is the
information management and storage. The information '(in XML format) is stored by
the ontology server and consolidated into a KB (a relational database) which can be
queried (using SQL) via a inference engine. The final key area is the narrative
generation. The Artequakt server takes requests from a reader via a simple Web
interface. The reader request will include an artist of whom a biography is to be
generated in a particular style (chronology, summary, etc.) and also any user interest.
The server uses story templatés to render a narrative from the information stored in the
KB. GATE and WordNet is used for entity identification and WordNet is also used to
expand the terms in the ontology and Web documents. The ontology server was based
on Java sockets and connected to the Artequakt KB through the Protégé APIL In
another study, Antunes et al. (2007), describes the Semantic Reuse System (SRS),
which takes advantage of ontologies, represented using the knowledge representation
languages of the Semantic Web like RDF, OWL, etc., for software developmént
knowledge reuse. The Knowledge Base of SRS comprises of the Representation
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Ontology, the Domain Ontology, the SDKE Repository and User’s data. The system is
managed by the Jena Semantic Framework, which is an open source Java framework
for building Semantic Web applications, providing an API for manipulating RDF -
graphs, including support for RDF and OWL. The SDKE Repository is managed using
Apache Lucene, which provides an open source‘high-perfonnance engine for full-
featured text search and document storage written in Java. The system and user data is
managed through a relational database. The core modules of the system are: Indexing
Module, Context Module, Search Module, and Browse Module. The study concludes
that Ontologies and the Semantic Web technologies enable the association of
" semantics to software artifacts, which can be used by inference engines to provide new
functionalities such as semantic retrieval, or sugg.estion of relevant knowledge. The
SRS provides easy integration with client applications through the semantic web
service. Thus, tools for Software Engineering and Model Driven Architecture (MDA)
that use metadata can be integrated in SRS. In yet another study, Li et al. (2003)
introduced a three-stage life cycle for ontology design and applied it to a real case with
Taiwan’s metal industry. The resulting ontology was represented as information
ontology and domain ontology. To facilitate the knowledge management in the
- industry, an ontology-based knowledge management system with the KAON API
environment was developed. The proposed system was built upon the Java J2EE
distributed component environment and provided the capability of semantic match,
and assisted engineers in the activities of knowledge management. The system is
composed of three layers: Presentation Layer, Business Layer, and Data Layer. The
presentation layér contains several JSP pages and Java servlets (lightweight Java
applications in the server side). The major components are News, Forum, System
Manager, Personal Knowledge Manager, and Knowledge Search Engine. The J2EE
server is deployed in Business Logic Layer. It contains three major components: basic
components, knowledge management components, and ontology management
components. All knowledge objects are stored in Data Layer. It contains several
databases: system database, user database, personal knowledge base, common
knowledge base, information ontology base, and domain ontology base. The system

not only facilitates users to share individual knowledge objects with each other, but
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also enables the KO search engine to have the capability of semantic match due to the
ontology. Liu et al. (2007) proposed an ontology-based KMS for expertise matching
within an academic research environment. The system can be used to browse and
search experts efficiently and effectively. Ontology is also applied to develop a
Knowledge .Management System for the industry cluster to achieve their goal
(Sure-ephong et al., 2008). The architecture of this system consists of three parts,
knowledge system, ontology, and knowledge engineering. To test and validate the
approach and architecture, the handicraft cluster in Thailand is taken as a case study.

Literature Review revealed two more KMS architectures which are based on object

oriented technology. Carlson and Ram (1991) presented architecture for Distributive |
Knowledge Base Management System -(DKBMS) which manages the meta-
knowledge necessary to co-ordinate multiple Knowledge—-Based Systéms (KBSs).
They proposed an object—oriented design for implementing the DKBMS structure and
the communication protocol which connects the DKBMS with each of the KBSs. A
prototype of DKBMS, which assists managers when developing and controlling
strategic plans, was developed to demonstrate the feasibility and functionality of the
DKBMS architecture and to resolve or refine the research issues described above.
.Through this prototype, the communication protocol and the partial global plan
development to minimize network communications overhead was defined. In another
study, Frank (1999) designed a KMS architecture based on the object-oriented
concept. The architecture consisted of three layers. The meta level layer serves to
describe and manage terminologies or languages as well as ‘editors used to manil;ulate
models written in object-oriented modeling languages. The conceptual level layer
serves to create and manage models. On the other hand, the interféce layer is to
provide concepts on such a level of abstraction. The study revealed that the pivotal
challenge of knowledge management is not to capture existing knowledge, but to
- create knowledge — through the creation of languages and the construction of realities
which are acceptable to a wide range of companies. The success of KMS which
feature languages and reference models of (future) reality depends on social, economic
and political processes — hence it is more a cultural than a technolbgical or scientific

challenge.
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Review also revealed an open architecture knowledge management tool operating
through web (which exhibits client server technology) to support knowledge
acquisition, representation, and inference through semantic networks and repertory
grids (Gaines & Shaw, 1996). It illustrated how web technology provided a new
knowledge medium in which knovﬂedge-based system methodologies and tools could
be integrated with hypermedia technologies to provide a new generation of knowledge
management facilities. The results of this study demonstrated that the World Wide
Web client server model operating though the Internet can effectively support the
porting of existing knowledge acquisition, modeling and representation tools to
operate in a distributed, open architecture environment. This opens up new
possibilities for collaborative research in which the methodologies and tools
developed by one group are made available on the network for use by other research
groups world-wide. It enables past studies of the integration of hypermedia,
knowledge acquisition, and interface tools within a local environment to be
generalized to integration on a distributed basis across wide area networks. A major‘
advantage of this app,rdach is that tools can be operated at the site of the originators
responsible for them, and their maintenance, upgrading and monitoring can be done

very much more effectively than when the software is distributed to other sites.
Few KMS architectures based on CBR has also been identified in the review.

Wang and Chen (2004) studied the issues of collection and evaluation of knowledge in
a collaborative team of a complex engineering domain. They provided a collaborative
knowledge production model for it by combining case based knowledge management
and workflow management fechniqué. A reference model was developed and based on
this a collaborative KMS was developed, which was used in a craft design academy
and an automobile manufacture factory of China. Another study pfovided a case
representation method and corresponding system architecture of CBR (Case Base
Reasoning), which could be. used for developing trend of knowledge sharing ,
knowledge management tools, and knowledge application (Liu et al., 2004). Based on

Semantic Web and Ontology technology, a new case representation method and
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corresponding system architecture of CBR (which can support the agent solving
problems automatically) was designed in this study. The study identified the

following advantages of this system.

e Flexibility: The Semantic- Web divides the knowledge representation into two
léyers’: one is the frame of the knowledge, the ontology; the other is detail
knowledge such as casés. The Semantic Web uses the extended markup language
(XML) to implement the knowledge representation and uses document as the
storage form of the ontology and cases, which is more natural in the representation
form and clearer in the organization structure than the database or other case base
organization forms. This gives flexibility to the process of knowledge
representation.

e Independence of data and algorithm: The Semantic Web based CBR used DAML
+ OIL language to label the cases and used the agent to wrap the reasoning
algorithm to realize the independence of data and algorithm. Thus the same case
can be reused by different reasoning algorithms for different phases of the
system’s development. The different applications based on the same ontology can
exchange knowledge via the ontology to realize the co-operation and the

communication of heterogeneity knowledge.

The Semantic Web CBR approach depends on the ontology and calls for high
quality ontology.

Case Based Reasbning also addressed the issue of integrating knowledge access
into the user’s problem-solving process. The user’s task relevant information is
collected automatically from multiple sources. Leake et al. (1999), applied this
feature in the Stamﬁing Advisor, a system that aids in the design of stamped
automotive parts. The system automatically presented the designer with needed
information in a natural way, uses CBR and task—focused information retrieval to
access useful information, and automatically captures relevant information to

support downstream task processes and build its memory of cases. The system
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illustrates five principles for integrating CBR into design support tools and

generally for using CBR in task-based knowledge management.

e Seamless Interaction: Interaction with the combined system must parallel the
user’s own problem-solving process, to make the information available without
leaving the problem-solving context.

o Proactive support: The system must automatically provide the right information
when it is needed, rather than placing the burden on the user to formulate requests.

e Integration with other knowledge sources: The system must provide a task-based
facility to gather relevant information across all available information resources,
supplementing case information with other types of information as appropriate to
the task.

e Integration across tasks: The system must support not only the immediate
reasoning. task but also the downstream tasks it serves. The system should
automatically access information about the previous tasks to provide a context for
its reasoning.

e Experience capture: Each processing episode must generate new cases or ﬁpdate

old ones to capture information for future reasoning and downstream processing.

In yet another study, Zhang et al. (2006) established a case bdse of repair experiences
to manage the tacit knowledge by case—based reasoning. The system was developed
on ASP platform. The repair stations all over China access the system by logging in
the ASP server. The system is used by three large domestic appliance manufacturers.
KMS for domestic appliance repair is a learning platform of repair knowledge, a
communication platform for. repairers to share their experience and technology, a
working support platform of repair working process, and a training platform for new
repairers. Weber and Wu (2004) utilizéd the learning from previous experience feature
of CBR to design a KM framework, which was incorporated in‘ a Computational
Intelligence System. This system was used for software testing at National Institute for
System Test and Productivity. The main advantage of adopting this KM strategy -

relate to giving CIS the ability to learn from its own executions and to adapt and
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“evolve. The KM - framework presented here uses two well validated methods:
monitored distﬂbution (MD) and case-based reasoning (CBR). MD has been
demonstrated to improve the quality of the final result produced by the system it
targets. CBR on the other hand, contributes to the framework with a solid array of
techniques developed and implemented in real world applications. An approach for the
automatic acquisition and cross-linking of cases from heterogeneous knowledge
sources is also reviewed. In yet another study, Li et al. (2002) presented an intelligent
Web-based project management system, called VH Build.com, which integrated
projeét management, knowledge management and artificial intelligence. One unique
feature of the system is that it utilizes a number of intelligent decision support
systems; including genetic algorithms based time-cost optimization, rule-based
drawing interpretation, and case-based reasbning, By storing and indexing previous
cases of critical issues into a case base, the CBR mechanism transfers past problem

“solving experiences into a process of. knowledge management. The system has been
implemented in a Web-based environment with a main server containing project

databases.

Besides these technologies, there are other tools used in designing the architecture of a
"KMS. One such KMS architecture named as Knowledge Support (K-Support) system
is based on adaptive task based profiling approach and fuzzy analytical method (Wu
et al., 2004). This system provides a collaborative task-based workplace to facilitate
knowleage retrieval and sharing among peer—gfoups. The adaptive task based profiling
approach is proposed to model workers’ information needs (profiles), while the fuzzy
analytical method is proposed to identify peer groups with similar task interests
based on workers’ profiles. The system is grounded in a research institute to
effectively stimulate task based knqwledge retrieval and sharing. It is a Web based
application that allows workers to retrieve, organize and share task relevant
knowledge. The system can recommend task relevant information based on the
worker’s profiles. A tree like structure is employed to organize the task relevant
information. Once the worker selects a document or a task topic to read, the detailed

information will be displayed. The worker can download the document or store it to
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the My Favorite folder. The user behavior tracker in the profile modeling server will
track the worker’s feedback or assess behavior to adapt the task and work i)roﬁles. The
system expands the ontology of a worker with the peer group member’s personalized
_ontology for knowledge sharing. The system facilitates knowledge sharing by
displaying the shared information such as tasks and documents from task based peer
groups. Another study employed Churchman'’s S'ingerz‘an inquiring system as a kernel
theory on which KMS design is based. The Churchmanian Knowledge Management
Systems ('CKMS) defined a purposeful and ethical information system that creates |
exoteric knowledge and provides a link between knowledge and action in an
organization. The design principles involve a strong emphasis on ethical behavior, the
development of success measures for CKMS, the need to ensure that the CKMS
enhances the dignity of mankind, a highly participatory design process, the desire to
unify the designers, the decision makers and clients, the need. to shape CKMS
components in relation to the system as a whole, and the need for a guarantor to
validate knowiedge residing in the CKMS. The study concludes that the nine
conditions of the Singerian inquiring system can form the foundation on which the
design principles for KMS can be based. The design principles stated in this study
" must be refined and tested to be used in action research projects. In yet another study,' '
Bosch’s architectural ‘design method and simulation techniques were used in the
development of a KMS (Perez, et al.,, 2002). In this study, the quality attributes
defined by the Bosch’s architectural design method was applied to the KMS case
stﬁdy, in the domain of collaborative systems. A number candidate architectures of the
system were proposed, and then simulation technique was applied to select the most -
suitable architecture. The architectural quality attributes that must be used in the
development of collaborative system are identified as: Maintainability, Réliability and
Efficiency. For evaluating the architecture, Bosch method was.used. Profile technique,
proposed in the Bosch’s method was modified in order to adapt it to simulation
technique. System ana]ysis is another tool used in the designing of KMS architecture
(Tuzovsky & Yampolsky, 2003). This study considers the main stages of knowledge
processing such as defining Company’s new knowledge requirements, exposure

knowledge of organization, building conceptual model for Company’s subject area,
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knowledge description, educational courses elaboration for new knowledge mastering,
and sharing knowledge of .Company. On the basis of these, a KMS is built which can
be used over Internet / Intranet. Another study analyzed the different models of KMS .
and considered the Service model as the basic model in the Service- Oriented
Architecture (Deng & Hu, 2007). This model is divided into four layers. They are
knowledge units, know_ledge processing, knowledge storage and knowledge sharing. A
Complex Organic Distributed Architecture (CODA) is described in a study to model a
distributed knowledge management system applied in business intelligence (Megaache
et al., 2000). This study also proposes a security system architecture that can be
integrated with CODA. The foundation of the security system is a Role-Based Access
Controi (RBAC) model, which provides all the fuhctionality required by a security
system, including authentication and auditing. From the study it has been found that
the support of evolution is requirement in the development of enterprise knowledge
management system and data warehousing system. Thus, the success of such systems
should be measured by its ability to operate in frequently changing environment. Also,
RBAC security techniques can be considered as an important enterprise access control
‘technique. It is characterized by its management efficiency and its support for a wide
range of i)olicies. The design principles proposed by Boland, et al. (1994) are
modified with the addition of Habermas's theory of communicative action and the
resulting design principles are propoéed as a framework for the design of information
technology that supports distributed cognition and knowledge management in

organizations (Richardson, 2005).

2.4 Knowledge Management System Architecture in Academics

Review of literature also revealed that few KMS architecture for academics was
designed ﬁsing the technologies discussed in the previous sections (Section 2.2.1 to
Section 2.2.5). Abdullah et al. (2005) proposed a framework of KMS implementation
in collaborative enQironment fbr Higher Learning Institutions (HLI), by analyzing KM
concept, system and architecture. The architecture utilized both client-server and
agent technology. The framework development started with the framing of a

questionnaire that was used to interview members of the HLI’s Communities of

36



Practice, like system analysts, chief knowledge officers (CKOs), programmers, and
active users, who are involved in the KMS development. The results of the interview
showed that the respondents agreed that KMS should be focusing on issues in terms of
KM architecture and its functionality, KM infrastructure and technology, KM process
as a model of acquisition and dissemination, and KM culture. As far as architecture is
concerned, the study put forward a four layer architecture, namely repositories,
infrastructure, technology and application. The functionalities included in the
application layer are the portal, Electronic‘Document Management System (EDMS),
Workflow, and Online Analytical Processing (OLAP). In the technology layer,
functionalities like agent, email, video conferencing and chat were focused. In another
study, Anbulagan and Kuswara (2001), discuss the implementation of Knowledge
Management in a leading Indonesian IT school (Bina Nusantra University or BINUS).
They followed the knowledge maﬁagement development process such as need
detection, construction of corporate memory, diffusion of knowledge, use of
knowledge, evaluation of corporate memory, maintenance and evolution of corporate
memory. A four layer architecture was used in the KMS. The knowledge repositories
(Storage Layer) could be accessed using browser (user interface ‘layer) through
communication and transport layer. The architecture was based on both client server
and agent technology and the implementation done by using Lotus Notes. A multi
agent architecture ESMAP used user agents, expert agents, node agents, information
agents and a broker agent for their study (Gracia & Cobos, 2006). This architecture
enhanced the potential of KnowCat (Knowledge Catalyser), a distributed non-
supervised system that supports collaborative Knowledge Management for knowledge
communities. It provides a highly structured and organized framework to find relevant
and good quality knowledge that may be of interest for knowledge communities.
KnowCat comprises a set of topic-specific knowledge centres called KnowCat
knowledge nodes. An expert recommender module is devised in order to facilitate the
location of expertise knowledge. The expert recommender module which consists of a
main agent and the expert agent interacts with other agents such as user and

information agent, to prepare the recommendation list.
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Aldea et al. (2003) described the development of knowledge management platform for
web-based enabled environments featuring intelligence and insight capabilities. It was
the result of an IST project involving three universities, a technology provider and five
. user companies. The main objective of the platform was to analyze, search and present
information retrieved from the web or any other document. This was achieved by the
~ use of Multi-Agent system and ontologies. The three layer architecture implemented in

this study comprised of:

The user interface: This coﬁsisted of a Graphical User Interface and a User Agent.

The search module: This was a multi-agent éystem comprising of two agents, namely

Coordinator Agent and Internet Agent.

The Know?edge Generation Module: In this module, the domain ontology was

described.

In another study, Minor and Biermann (2005) employed this strategy for a-sample
Knowledge Management System, namely a case-based online dictionary for the
RoboCup simulation league community. Users can query the selected parts of the case
base in natural language as well as navigate along the cross-references. In comparison
with other similar studies, this study requires less effort to prepare the knowledge

sources.

2.5 Summary of Literature Review

The surhmary of the studies on Applications of KMS as discussed in Sections 2.1.1,
2.3 and 2.4 are described in Table 2.3 and Table 2.4.
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Table 2.3: Summary of Studies on Applications of KMS

Researcher & Year Education Applied Area
Institute /
Corporate
Sectors ,
Carlson & Ram, Corporate Assist managers when developing and
1991 Sector controlling strategic plans.
Skuce, 1995 Corporate Large commercial software systems.
. Sector
Gaines & Shaw, Education Collaborative Research
1996 Institute '
Ginsbury & Kambil, Corporate Document Collection in federated
1999 Sector organizations.
Frank, 1999 Corporate Wide range of companies.
“Sector
Leake, 1999 Corporate Design of stamped automotive parts.
Sector
Kidwell et al., 2000 Education Identified prominent areas of Higher
' : Institute Education where KM can be applied.
Kingston & CcS>rpct>rate Medical Domain.
Machintosh, 2000 ector
‘Megaache et al., Corporate Business Intelligence.
Sector
2000
Anbulgan & Education Leading IT school of Indonesia.
Kuswara, 2001 Institute
Salisbury & Plass, Corporate Process Realization Online Website through
2001 Sector which the Technical Best Practices are shared.
Chiu et al., 2002 Corporate Smart office task to automate, integrate and
Sector . .. . ;
: enable user centric application.
" Hiupic et al., 2002 Cgﬁ‘g&r“e Small and Medium Size Enterprise (SME).
Li et al., 2002 ng(:;ite Web-based Project Management System.
Tacla & Barthes, Corporate Research and Development (R&D) projects.
Sector :
2002
Wei et al., 2002 Cgr;:;;?te Integrated circuit assembly and testing firm.
Wang, 2002 Corporate Online Auction
Sector , \
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Table 2.3: Summary of Studies on Applications of KMS

Researcher & Year Education Applied Area
- Institute / '
Corporate
. Sectors
Alani et al., 2003 Ccérporate Automatically extract knowledge about artists
>ector from the Web.
Aldea et al., 2003 Education IST project involving three universities, a
Institute technology provider and five user companies.
Lietal,, 2003 Corporate | \rotal Industry
Sector
Salazar et al., 2003 Cg?c(:;?te Biotechnology and Pharmaceutical firms.
Wang et al., 2003 Cgrpc:rate Supporting systems for enterprise modeling
ector _projects. '
Wimmer & Cgrporate Public Administration
Traunmiller, 2003 ector
Abar et al., 2004 Corporate Network management system
Sector
Liao, 2004 Education Administration
Institute
Stover, 2004 Education Library References Services
A Institute
Wang & Chen , 2004 Ccérpc:rate Craft design academy and automobile
‘ ector manufacture factory.
Weber & Wu, 2004 Cg?c <:(r)?te | Computational Intelligence System.
Woo et al., 2004 Cgrp (zrate' Architecture Engineering and Construction
‘ ector (AEC) industry.
Wu & Huang, 2004 ngpcct)(r)a;te To retrieve Product Design Requirements.
. Wuetal., 2004 Corporate . Identify peer groups with similar task
, Sector . -
interests. :
" Yanet al., 2004 Corporate B2B trading systerﬁ
: Sector '
Abdullah et al,, 2005 | Education i p o prioher Learning Institution. -
Institute :
Minor & Biermann, | Edueation | o i e Dictionary.

2005

Institute
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Table 2.3: Summary of Studies on Applications of KMS

Researcher & Year | Education Applied Area
Institute / '
Corporate
Sectors
" Trappey et al., 2005 Corporate Searching of correct Patent Documents and its
' Sector Classification.
Zhang et al., 2005 Education Teaching Database Normalization.
Institute
Gracia & Cobos, Eduqatlon Expert Recommender.
Institute
2006
Numprasertchai & IEIdugatxon To support University Mandates.
Poovarawan, 2006 nstitute '
Soto et al., 2006 Corporate Software Maintenance companies
Sector
Zhang et al., 2006 Cgrep;c:;arlte Domestic appliance manufacturers.
Antunes et al.', 2007 Cgrepc%r)a:te Software Development Knowledge Reuse.
Basu & Sengupta, Eduqation Business School.
Institute
2007
Ranjan & Khalil, Educ'atlon Business School.
Institute
2007
Vizcaino et al., 2007 Corporate Activities of KM Life Cycle
Sector
Witt et al., 2007 Education Community of Practice.
Institute
Sureephong et al., Corporate Handicraft cluster.
Sector
2008
Zhang et al., 2008 Cgﬁ?ﬁte Cooperative design and development.

The summary of the studies on Architectures of KMS as discussed in Section 2.3 &

* Section 2.4 and the technologies used in these architectures are illustrated in Table 2.4.
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Table 2.4: Summary of Studies on Architecture of KMS and the Technologies

Used .
Researcher & Year Education Technology Used
Institute /
Corporate Sector A
Carlson & Ram, 1991 Corporate Sector Object Oriented Paradigm
" Gaines & Shaw, 1996 Corporate Sector Client Server Technology

Frank, 1999

Corporate Sector

Object Oriented Paradigm

Leake, 1999

Corporate Sector

4

Case-based Reasoning and task-
focused information retrieval.

.Anbulgan & Kuswara, 2001 | Education Institute | Agent and Client-Server technology
Chiu et al., 2002 Corporate Sector Agent & Ontology
Hlupic et al., 2002 Corporate Sectqr Agent

Lietal,, 2002

Corporate Sector

Genetic Algorithm, Rule-based
drawing interpretation and Case-
based Reasoning

Corporate Sector

Tacla & Barthes, 2002 Agent and Ontology
Aldea et al., 2003 Education Institute Agent and Ontology
Alani et al., 2003 Corporate Sector | Ontology

Lietal, 2003 Corporate Sector Ontology
Abar et al., 2004 Corporate Sector Agent & Ontology

Liu et al., 2004

Corporate Sector

Case-based Reasoning, Agent &
Ontology

Corporate Sector

Wang & Chen , 2004 .Case-based Reasoning
Weber & Wu, 2004 Corporate Sector Case-based Reasoning & Monitored
Distribution
Yan et al., 2004 Corporate Sector Agent
Abdullah et al., 2005 Education Institute. Agent and Client-Server technology
Minor & Biermann, 2005 Education Institute ~ Case-based Reasoning
Gracia & Cobos, 2006 Education Institute Agent
Soto et al., 2006 Corporate Sector ‘ Agent

Zhang et al., 2006 -

Corporate Sector

Case-based Reasoning

Antunes et al., 2007

Corporate Sector

Ontology.

Liu et al.

Education Institute

Ontology
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Table 2.4: Summary of Studies on Architecture of KMS and the Technologies

Used
Researcher & Year Education Technology Used
Institute /
Corporate Sector
Vizcaino et al., 2007 Corporate Sector Agent
Sureephong et al., 2008 Corporate Sector Ontology
Zhang et al., 2008 Corporate Sector Agent & Ontology

2.6 Research Gap

From the summary of studies on applicafions of KMS, illustrated in Table 2.3, it can
be observed that out of the forfy seven studies on applications of KMS, only fourteen
studies re}ate to academics. Also, from Table 2.4, it can be observed that out of twenty -
seven KMS architectures, only six are for academics. Therefore, it can be concluded
that research on KMS architectures for educational institutions are limited in number.
Moreover, from the studies discussed in Table 2.4, it can inferred that most of the
KMS architectures for academics are either addressing a specific component of

academics like teaching-learning process, administrative issues etc..

The KMS architectures for academics discussed in Table 2.4, was designed
considering selective user requirement from one institute only. No studies took inputs
from corporate sector KMS probably because it is difficult to get access to corporate

knowledge portals or may be it did not fall under the scope of their study.

KMS focusing on facilitating an academician, in. academic and administrative
~ activities, was not found in the course of literature review. Moreover, the available
KMS architectures to academics were specific for an institute and could not be

generalized.
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Research Methodology

3.1 Objectives of the Study

The objective of this research is to design a Web-based Knowiedge Management
- System (KMS) architecture for academicians involved with Management and
Computer Education and develop a prototype at Tezpur University, located in Eastern

India. The objective can be further broken down as follows:

1. To claésify the attributes of KMs; by a review of literature and also by observing
KMS in practice. ‘ '

2. To design architecture for a Web-based KMS through a user requirement study
and using inputs from 1 above.

3. To implement the proposed desfgn at Tezpur University and analyze effectiveness

of the design via feedback.

3.2 Study Plan as per Objective

In order to achieve the stated objectives the following research plan was adopted.

1. Attributes of a KMS were gathered from literature survey (objective 1).

2. Interface and processing requireﬁnents for a KMS was obtained by observing KMS -
in practice (objective 1).

3. Geographical scope was defined and a database of emails of academicians
teaching graduate and post graduate courses in Computer Science (Annexure II A)
and Management (Annexure II B) and websi‘tes of academic institute also
(Annexu;é IIT) was created.

4. Focus group discussions were held among academics from Management Science
and Computer Science of Tezpur University, to find out their requirements from a

. KMS. The inputs gathered haVe been used for designing the questionnaire, which

was used for collecting user requirements {(objective 2).
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5. User requirements were obtained via email survéy conducted among faculty of
Management and Computer Science of those institutes mentioned in Annexure Il

~ (objective 2). .

6. A Web-based KMS architecture was designed based on inputs from literature
survey, observations of KMS in practice and user requirements (objective 2).

7. A prototype was developed based on this architecture and the same implementeAdl
at Tezpur University (objective 3).

8. The ISO Consolidated Usabilit"y Model (Abran et al., 2003) questionnaire was
adopted partly to elicit feedback on effectiveness of the KMS.. (Refer to Annexure
VIII) o | | '

9. Feedback of the impiemented system was obtained by conducting an email survey

_(for academicians who are geographically at a distance) and also by conducting a
physical survey among the academicians in Tezpur University and those within a
radius of 200 kms from the university (objective 3.

10. The feedback W’as analyzed in order to validate the systefn (objective.3).

3.3 Sources of Data .

For the study both secondary and primary data was used which is described below.

3.3.1 Secondary Data _

Secondary data used in the research were obtai.ne'd from books, journals and websites.
The data obtained from these sources were used to identify the attributes of a KMS,; to
gather the email addresses of academicians and to design the architecture of the KMS

for academics. This helped in creation of the prototype.

3.3.2 Primary Data _

Primary data used in research were obtained from observations of KMS in practice
and also from a survey done among academicians teaching graduate and postgraduates
courses in Management and Computer Science in Eastern India. KMS of various
organizations ’were observed either by personally visiting the organization or by °

observing and querying about the portal through internet. Interface and processing
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information were the parameters that were observed in these KMS in practice. These

inputs went into the prototype creation.

A user requirement survey was conducted to gather the specific requirements of
. academics of management and computer science that should be incorporated in the
architecture of the KMS for academics. This user requirement obtained also helped in
prototype creation. Details regarding the process of questionnaire design, the survey

and the questionnaire details are discussed in the next sections.
Primary data was also obtained from feedback of the implemented system.

3.4 User Requirement Survey

AIn order to design the questionnaire for the user requirement survey focus group
discussion technique was adopted. Two focus group discussions were held among
academics from Management Science and Computer Science & Engineering of
Tezpur University. The reason for confining this discussion to Tezpur University is
that these gyoﬁps of academics have strong knowledge of computer operations and
browsing, and are high users of the Intranet and Internet. The discussion took placé in
the month of May, 2007 in the premises of the Department of Business

Administration, Tezpur University.

The first group comprised of five participants’ viz. four academicians from Computer
. Science & Engineering and one from Management Science and two moderators. The
participants in this group comprised of senior academicians. The second group
comprised of six participants’ viz. three academicians from Computer Science &
Engineering and three from Management Science and -two moderators. The

participants in this group comprised of junior academicians. ,

The discussions revolved around Research, Curriculum Development, Dealing with

students and alumni, Administrative services and Strategic Planning; these are areas

46



identified by Kidwell et al. (2000). This discussion provided clues about the unique

needs of this community.

The outcomes of the first focus group discussion were:

. Suggestion to develop a Knowledge Management portal for Research first, and
then to add the other components one by one.
«  Contents of Research suggested were:
e  Access to research publications
*  Experimental details of previous research work
»  Research publication index |

»  Student projects

The outcomes of the second focus group discussion were:

1. In the context of Teaching and Research Activity, the following specifications
were put forward.
*  Bibliographies of various research topics
*  Authentic databanks -
*  APA guidelines for referencing
List of subject experts
*  Collaborations with other institutes
*  Funding agencies
»  Future trends of research activities (unpublished work)
»  New arrivals in the Library

. Reader’s comments

Evaluation rules

Question paper setting style
2. For Curriculum Development, the following specifications were put forward.
*  Links to Curriculum

»  Feedback from alumni
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3. Administrative Services sought by the academicians were:
* Leave Rules |
»  Procedure of applying for attending a conference
« IT calculetor |
4. For Strategic Planning the aid sought by the academiciaﬁs was:
+  UGC and AICTE guidelines.
5. Miscellaneous requirements included
* Holiday List
¢ Bus tjmings
*  Canteen information

* Event calendar

The inputs gathered were used for designing the questionnaire that was used for

collecting user requirements. [See Annexure []

3.4.1 Questionnaire for User Requirement Survey

The data collection instrument employed for the user requirement survey was a
questionnaire distributed through email. The questionnaire was designed based on
inputs of the Focus group discussions. The questions formulated, tried to find out the
requirements of academicians teaching in graduate and postgraduate programs in

Management and Computer Science institutions in Eastern India.

The questionnaire contained eieven questions [See Annexure I]. All the questions
were in nominal scale except Q.No.7, which was an open-ended -question. The first
question tried to find out research and teaching related requirements of the
respondents. Thirteen options were provided for this question along with one open
option. The second question, tried to find out respondent’s expectetions from a library.
In this question, five options were provided which included one open option. The
information required by the respondents to design a new curriculum or revise an old
curriculum was found from the third question. For this question also five options were

provided, including the open option. Question four tried to find out the additional
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- administrative position held by the respondent and question five tried to identify the
aids the respondents required for performing additional administrative jobs. Including
. the open option, four options were listed for both question four and five. Question 6(a)
was a question with a yes/no response format. It tried to find out if the respondent was
involved in strategic planning of the institute and question 6(b) tried to find out the
requirements of those respondents who were involved in strategic planning. Four
options including one open option was provided for this question. Question no. 7 was
an open ended question, which tried to find out frequently required'information other
than those already listed. Sources from which the respondehts search for information
was identified from Question 8. In this question, three options, including one open
option was provided. Question no. 9, tried to find the average time spent by a
re’épondent per week in searching for information required‘ by them for their work. The
reading habit of the respondent was sought in Question no. 10. In this question also,
six options were provided including one open question.-The questionnaire ended with
a fequést for information regarding name, designation, department and the

organization of the respondent.

3.4.2 Sample Survey - 1

Primary data was obtained from prospective users through email survey. Details
regarding primary data collection including study population, sampling procedure,
- sampling frame, sample size and area covered have been provided»in the following

sections.
3.4.2.1 Study Population — 1: The population for the survey, from which the sample

was drawn, was academicians from Computer Science or Management disciplines,

and who worked in an academic institute in Eastern India.
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Element: For the purpose of this research, elements are individuals who fulfill the

following criteria:

| (a) An academician working in a Computer Science or Management Institute in

| Eastern India.. ' ,

(b) Eastern India comprises of Assam, Arunachal Pradesh, Bihar, Jharkand, Manipur,
.Meghalaya, Mizoram, Nagaland, Orissa, Sikkim, Tripura and West Bengal.

Sampling Unit: The sampling unit for this study is defined as the individual

academician.
Extent: The survey was conducted in Eastern India.

Survey period: The data was collected during the period December 2007 through
~ October 2008. '

3.4.2.2° Sampling Procedure -1: Judgement sampling procedure was used for the

study.

The basis of judgement in selecting the academic institutes was that the institution be

Iocatéd in Eastern India and have Intranet and Internet connections.

The basis of judgement in selecting the respondent was that the respondent should be
an academician, teaching higher-lével Management and Computer courses in Eastern
India, and should have computer operating and browsing knowledge. The‘websites of
the academic institutes of eastern India offering Computer Science and Management
education were searched and the email address of the permanent faculty member of
those institutes were collected from thbse websites. The questionnaire was sent to only

those academicians who had email accounts.
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The reason behind selecting these two disciplines for this particular study is that both
are very popular, industry oriented and the people in these two disciplines are Internet
savvy. There is also a large number of institutions (both public and private) offering

these courses. [See Annexure I1I]

The respondents were selected from Eastern India due to convenience in accessibility

and with the intention of confining it geographically.

The Internet connéctivity of Tezpur University, where the proposed prototype of KMS
was implemented, is provided via a 2Mbps Leased Line Link and a VSAT link of 512
Kbps. While accessing the KMS, the user may be connected either through the VSAT
link or through the Leased Line Link. If access is via thé VSAT link, then an outside
user may not be able to open the site or even if it opens then the efficiency of the KMS
will be very poor. Due to this problem, getting feedback from online users is likely to
be difficult. So, if the survey is restricted tQ‘ Eastern India then a self administered

offline feedback survey can also be carried out.

Sample selection was restricted to academic institutions offering Management and / or
Computer Science courses in Eastern India. The reason for restricting it is as follows.

Elaborating on implementing of KMS in educational institutions, Thorn (2001) had
stated that a wide open area of study makes it difficult to understand the implication of
KM for an educational setting. From the above statement it can be concluded that a
commoh KMS for all branches of education becomes difficult. Hence the study

focused on only two disciplines.
3.4.2.3 Sampling Frame - 1: The sampling frame in this research comprised of the
websites address of Management and Computer Science institutes obtained from the

following websites. -

¢ http://www.indianmba.com/

¢ http://www.techeduindia.com/computer-science-engineering-in-india/
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e http://www.assameducation.net/management/

e http://www.aicte-india.org/einp.htm

3.4.2.4 Sample Size — 1: To determine the sample size for the user requirement
survey, ‘similar studies were taken into consideration. Thé literature review showed
that very few studies used survey method for identifying the requirements of the users.
However, none of the studies mentioned about the sample size. Only one study was
identified that used interview method to determine the user requirement in KMS
architecture. This study interviewéd fourteen respondents to gather their requireménts

for designing the KMS architecture (Abdullah et. al., 2005).

For this study, a total of 120 questionnaires were sent to different academicians. Out
of this, 72 usable questionnaires were obtained at the end of the survey period. Details

- about the profiles of the respondents are provided in Chapter 4.

3.4.2.5 Area Covered - 1: User requirement was collected from different

management and computer science institutes of Eastern India. They are:

Assam

Assam Institute of Management, Guwahati

Centre for Management Studies, Dibrugarh University, Dibrugarh

Department of Business Administration, Assam University, Silchar

Department of Business Administration, Gauhati University, Guwahati

Department of Computer Science & Engineering, Indian Institute of Technology (IIT),
Guwabhati .

Department of Electronics and Telecommunication, National Institute of Technology
(NIT), Silchar '

Department of Business Administration, Tezpur University, Tezpur

Department of Computer Science & Engineering, Tezpur University, Tezpur

North Eastern Regional Institute of Management (NERIM), Guwahati
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Arunchal Pradesh
Department of Computer Science, NERIST, Nirjuli

Jﬁarkhand- :

Départment of Management Studies, Indian School of Mines, Dhanbad

Department of Computer Science Engineering, Birla Institute of Technology, Mesra,
Ranchi |
Department of Management, Birla Institute of Technology, Mesra, Ranchi

- School of Management, Xavier Labour Relation Institute (XLRI), Jamshedpur

Meghalaya
Rajiv Gandhi Indian Institute of Management, Shillong

Orissa
Academy of Management Studies, Bhubaneswar
Department of Computer Science Engineering, NIT Rourkela, Orissa
Department of Computer Science Engineering, Silicon School of Information
Technology, Bhubaneswar
Department of Computer Science & Engineering, National Institute of Science &
Technology, Berhampur, Orissa _
Department of Computer Science & IT, Syn;:rgy Institute of Engineering &
Technology, Orissa
Institute of Business Administration and Training (IBAT), Bhubaneswar
Institute of Management and Information Science, Bhubaneswar |
| Regional College of Management, Bhubaneswar

Xavier Institute of Management (XIM), Bhubaneswar
Sikkim

Department of Computer Science & Engineering , Sikkim Manipal Institute of
Technology, Majitar, Rangpo
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West Bengal

Department of Computer Science Engineering, Birbhum Institute of Engineering &
Technology, Birbhum, West Bengal

Department of Computer Science, Behgal Engineering and Science University;
Shibpur, West Bengal

Department of Computer Science & Engineering, Indian Institute of Technology (IIT),
Kharagpur

Indian Institute of Management Calcutta (IIM Calcutta), Kolkotta

Vinod Gupta School of Management - Indian Institute of Technology (1IT), Kharagpur

3.5 Architecture Design of KMS for Academics

_ Attributes of KMS and technologies .used in KMS architectures were gathered from
the literature survey; primary data on Interface ahd Processing requirement were
obtained by observing KMS in practice and primary data on user requirements were
gathered through an email survey (details discussed in Chapter 4). Based on these
inputs the architecture of the proposed KMS for academics was designed (details

discussed in Chapter 5).

3.6 Implementation of KMS for academics

Software and programming languages used for developing a KMS were gathered from’
literature review as well as by discussing with the KMS experts associated with

corporate KMS. Considering the availability and popularity of the software Oracle 9i,

it was selected to design the database for the KMS, Microsoft Frontpage for designing

the Interface and Protégé 3.1 for creating the ontology used in the ontology driven

search engine of the portal. The languages used for the interface design were HTML,

Javascript and phﬁ script and for database connectivity php script was used. The server

software used for the study was Zend which includes Apache Server and supports both |
php scripting and Oracle.
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The portal was implemented in a Windows XP based PC, loaded with Oracle 9i Server
and Zend server software. This PC was connected to the internet via the gateway of

Tezpur University internet connectivity (details discussed in Chapter 6).

3.7 Feedback

Feedback of the implemented KMS for academics was obtained to analyze for its
~ éffectiveness. Details regarding the sufvey and the questionnaire details are discussed

in the next sections.

3.7.1 Sample Survey - 2

Feedback of the implemented system was obtained by conducting an email survey and
also by conducting a physical survey’ among the users in Tezpur University and those
‘within a radius of 200 kms from the university. The study population was the same as

described earlier.

3.7.1.1 Study Population — 2: The population for the survey, from which the samples
was drawn, was academicians from Computer Science or Management disciplines,

and who worked in an academic institute in Eastern India.

Element: For the purpose of this research, elements are individuals who fulfill the

following criteria:

(@) An academician working in a Computer Science or Mahagement Institute in
Eastern India.

(b) Eastern India comprises of Assam, Arunachal Pradesh, Bihar, Jharkand, Manipur,
Meghalaya, Mizoram, Nagaland, Orissa, Sikkim, Tripura and West Bengal.

Sampling Unit: The sampling unit for this study is defined aé the individual

academician.

~Extent: The survey has been conducted in Eastern India.
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Survey period: The feedback was collected during the period December 2010 through
April 2011. ~

3.7.1.2 Sampling Procedure — 2: Convenience sampling procedure was used for the

study.

3.7.1.3 Sampling Frame — 2: The sampling frame used for the feedback survey is
same as that of the user requirement survey, discussed in Section 3.4.2.3 of ‘this

- Chapter.

3.7.1.4 Sample Size — 2: A couple of studies were identified that used survey method

to validate a KMS. A table showing the sample size of these surveys is shown below.

‘Table 3.1: Sample Size of Survey Used to Validate KMS

Researcher & Year Sample Size
Ong & Lai, 2007 ‘ : 147
Jennex et al. , 2007 : 103
Tseng, 2008 ' 57
Hashim & Sultan, 2009 14

From Table 3.1, it was found that the sample size used in surveys to gather feedback
about a KMS ranged from 14 to 147. Therefore, a sample size within this range was
considered for gathering the feedback of the implemented KMS for academics. 66

responses were gathered and taken into consideration.

3.7.1.5 Area Covered — 2: Although feedback was sought via email from all
respondents featuring in the user requirement study, responses were slow. This

necessitated an offline survey also. Feedback was finally obtained from the following

institutions:
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Assam

Assam Institute of Management, Guwahati ‘

Centre for Management Studies, Dibrugarh University, Dibrugarh
Department of Business Administration, Tezpur University, Tezpur
Department of Computer Science & Engineering, Tezpur University, Tezpur
Department of Management, Gauhati Commerce College, Guwahati

Don Bosco Institute of Management, Guwahati |

Girijnanda Chowdhury Institute of Management and Technology, Guwahati
North Eastern Regional Institute of Management (NERIM), Guwahati

Jharkhand

Department of Computer Science Engineering, Birla Institute of Technology, Mesra,
Ranchi

School of Management, Xavier Labour Relation Institute (XLRI), Jamshedpur

Orissa

Xavier Institute of Management (XIM), Bhubaneswar

West Bengal
Department of Computer Science & Engineering, Indian Institute of Technology (IIT),
Kharagpur

3.7.2 Questionnaire for the Feedback Survey

For the feedback survey on the implemented KMS. for academics, the data collection
instrument employed was a questionnaire distributed both through email and also self-
administered. The questionnaire was an adaptation of the ISO Consolidated Usability
Model (Abran et al., 2003). In the feedback survey, the attributes considered for
measuring user’s subjective satisfaction were KMS effectiveness, efficiency, security,
satisfaction, and learnability. Besides these attributes, qualitative data on additions to
be incorporated and reasons for dissatisfaction (if any) were also sought for.

The questionnaire had eight questions [See Annexure VIII].
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The first three questions tried to find out the security aspect of the system. All these
" questions were in the nominal scale. The 4™ question was based on a five-point Likert
. .scale, with a highest score of 2 (if Strongly Agreed with the statement) and a lowest
score of -2 (if Strongly Disagreed with the statement). This question tried to measure
the satisfaction of the users on the various components of the implemented KMS by
trying to find out the usefulﬁess of the componént. The 5™ question was based on a
three-point scale, with a higheét score of 1 (if Agreed with the statement) and a lowest
score of -1 (if Disagréed with the statement). This question tried to determine the
effectiveness and efficiency of the implemented KMS by seeking users’ perception of
the processing time taken by each of the component. Since, the implemented KMS is
only a prototype; therefore it has scope for improvement. In order to upgrade the
system, a qualitative questioq on the additions and improvements of each of the
components of the KMS is included in QNo.6. A tliree-point scale was used in QNo.7,
to determine the user satisfaction on the KMS as a whole. QNo. 8 was in ordinal scale
and it asked for a overall score of the implemented KMS, on a five point scale, 1 taken
as the lowest and 5 taken as the highest score The questionnaire ended with a request
for information regarding name, designation, department , organization and any

additional responsibility performed by the respondent.

The suggestions were incorporated and upgraded version has been uploaded. It is

available at http://agnee.tezu.ernet.in:8000/gyan_jyoti/login.htm.
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Requirement Analysis

4.1 Introduction

The first objective of the research was to classify the attributes of KMS. To meet this
objective both primary and secondary data collection methods were used. Primary data
was gathered from observation of Knowledge Management System in practice '
whereas secondary data was collected from literature review. To meet thé second
objective another primary data collection method i.e a user requirement survey was
also conducted in the study. The results and findings of these three data collection

procedures are discussed in this chapter.

4.2 Attributes of KMS Identified from Literature Review

The following are the set of KMS attributes that came up iﬁ the course of the literature

survey.

1. - Authorization (Tiwana, 2000)

2. Document Management
a. Indexing (Metadata) (Satyadas et al., 2001)

, ‘b. Categorization or Classification (Satyadas et al., 2001)

3. Information Storage (Abdullah et al., 2005; Tiwana, 2000)

4. Information Retrieval (Abdullah et al., 2005; Tiwana, 2000)

5. Collaboration - \ \
a. Discussion forum (Abdullah et al., 2005; Satyadas, et al.,.2001)
b. Email (Abdullah et al., 2005; Satyadas, et al., 2001)

4.3 Knowledge Management System in Practice

In India Knowledge Management Systems (KMS) are already deployed in a few
~ public and private sector organizations. To name a few we have KnowNet — the

knowledge management portal of Larson & Toubro , WiseGuy ~ the knowledge
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management portal of ICICI Bank, KalpaVriksha — the knowledge management portal
of Wipro Infotech; Infosys and BSNL also have their own KMS. ‘

Personal visit was made to observe the KMS implemented in BSNL, Wipro and
ICICI. KMS of Sky Technologies, Alcatel Lucent, Net Apps and Oracle were also
observed through internet access. The intention was that if a KMS already in practice
could be observed it would help in understanding the processes and the type of
interface design that the portal has, and thus use these inputs to design the architecture

of a KMS for academics.

4.3.1 Attributes of KMS Observed

Observation of KMS in practice revealed the following. The processing features
included a Server Operating System, Web Server Configuration, Backend (the
database software where data will Be stored), Frontend (software used to design the
web interface) and Networking. The attributes identified from literature review (refer
to Section 4.2) were taken as the basis for observing the interface of the KMS. Besides
these attributes, other features of the interface of these KM portals were also observed.
- Considering these processing and interface features, an overview of the KM portals of
BSNL, Wipro Infotech, ICICI,
Oracle are presented in a tabular form (refer to Table 4.1 & Table 4.2).

Sky Technologies, Alcatel Lucent, Net Apps and

Table 4.1: Processing Features of KMS in Practice

Processing
Features
Web Server Backend Frontend Networking
Organisation Software '
Name
BSNL ~ Apache My Sql php script Intranet
Wipro IS Microsoft Sql Dot Net Intranet
Webserver Server’ ,
Oracle . Apache Oraclellg Flash Intranet
Sky Technologies IS My Sql Java, JSP, Java Intranet
Webserver Servlet
Alcatel Lucent I1S Microsoft Microsoft Intranet
Webserver .| SQL Server SharePoint
: 2008
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Table 4.1: Processing Features Qf KMS in Practice

Processing
Features ,
Web Server Backend Frontend Networking
Organisation Software \
Name -
ICICI I1S Microsoft Java, JSP, Java Intranet
: SQL Server Servlet :
Webserver 2000
Net Apps Jetty Sybase JSP, Javascript, Intranet
Java Servlet
Table 4.2: Interface Features of KMS in Practice
Interface
eatures
Document Collaboration | Informati | Informati Others
Organisation| Management on on
Name Storage | Retrieval .
-BSNL Circulars, Form Email, - File upload Circular Feedback,
: download, Discussion Board Search, News
E-magazine Site Search
Wipro Document Message Board, File Feedback,
Manager, Chat Room, upload, Award
Best Practices, | Web cast, CoP, Chat Winner’s List,
Document for I-speak transcript External Links
Tenders to E-learning,
: Help
Oracle Knowledge, Service Requests | Patches & Search Oracle Support,
Reports Updates | Knowledge | Training, Help
Base, ' '
Search
FAQ,
"~ Search
System,
Search
Target
Sky Knowledge Post Suggestion, File Online Help
. Base, Post Artifact Upload Search
Technologies Operations, '
Processes
Alcatel Lucent Knowledge General Document General Help, Site
Base, Customer Discussion Repository Search Settings,
Details Surveys, Alerts
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Table 4.2; Interface Features of KMS in practice

Interface
- Document Collaboration | Informati | Informati Others
Organisation ™ Management ) on on
Name Storage | Retrieval
ICICi Document KM Forum, File General News &
Manager, Member Speak, | Upload Search, Updates
Commercial | Notice Board, People (Internal),
Business - Locator, News
groups, Search Headlines
Customer Useful (External),
Service, links Tools &
Group Calculators,
Companies Help,
Feedback,
Stock Market,
e-Library
Sources (other
Databanks),
KM Query
Point (Test)
Net Apps Field Portal, Email, NetApp File Search Help,
: My Workbench Live Upload Intranet, Feedback,
Search Learning@Net
People, App, News
- General
Search

4.3.2 Inference drawn from Observing KMS

From the observations of KMS, it was found that in order to enter a KMS,

authorization by means of login and password was essential. So, Authorization can be

~ considered as an important component of KMS interface. Other important components

identified in the observed KMS interface are classified under five headings as shown

in Table in 4.2. The first component was identified as Document Management which

comprises of Technical Documents, Office Circulars, Best Practices, Customer related

information, Organisation’s Norms, E-magazines, Forms, etc. The second component

was identified as Collaboration, which comprises of Email, Discussion Board / Chat,

Message Board / Notice Board, Web cast, Member Speak / I-speak, Post Suggéstion

62




and Service Request. The third componént identified was Information Storage which
is also named as Document Repository. The functions performed through this
component are file upload, download and updating of files. The next component
identified was Information Retrieval or Search. Different types of search were
identified from the observations. They are Online Search (External), Intranet Search,
People Search, Knowledge Search, Search FAQ, and Search Links. Others component
comprised of Help, Feedback, News (Internal / External), Alerts, Links to E-learning

sites, External Reports, Training, Tools and Calculator, Tests and Awards. -

The processing requirements identified from the observations are:

. The interface (frontend) can be developed using php scipt or Dot Net or Microsoft
SharePoint Ior Java or JSP or Javascript or Java Servlet or Flash.

¢ The database (backend) can be developed using MySql or Oracle or MS Sql Server
or Sybase. 4 '

e The server software can either be IIS server or Apache server or Jetty.

4.4 Classification of Attributes of Knowledge Management System |

Considering the attributes of KMS from literature survey and the primary data
gathered on interface and processing requirement (obtained by observing KMS in

practice), the attributes of KMS were classified as follows.

1. Authorization
2. Document Management
3. Information Storage
a. File upload
b. Uploading chat script
4. Information Retrieval
| a. ‘Web Search
b. Site Search
c. Database Search
d. File download
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5. Collaboration
a. Discussion forum
b. Email
c. Méssage Board
d. Web cast
6. Miscellaneous
a. News
b. Feedback
External Links

o

&

Awards

4.5 User Requirement Survey

In order to design the architecture of the KMS for academics a user requirement
survey was carried out. The profile of the respondents and the inferences drawn from

the survey, are discussed in the following sections.

4.5.1 Profile of the Respondents
General profiling of all 72 respondents was done with respect to various variables and
they are presented here. The eleven participants of the focus group discussion are not

included in the survey."

4.5.1.1 Area Covered: The states of Eastern India from where responses were
obtained are Assam, West Bengal, Sikkim, Orissa, Jharkhand and Meghalaya. The
discipline taught by these respondents is. Management or Computer science. A table
showing the profile of the respondents based on locations of the organisations where

they work and the discipline they teach is given in Table 4.3.
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Table 4.3: Area Covered

iscipline Computer | Management | Total | Percent
Science
State

Assam 3 8 11 15.3
West Bengal 10 + 14 19.4
Sikkim 3 0 3 4.2
Orissa 8 21 29 40.3
Jharkhand 2 6 8 11.1
Meghalaya 0 7 7 9.7
Total 26 46 12 100

From the Table 4.3 it is observed that 36% of the respondents are from Computer
Science and 64% are from Management discipline. Also, from the table it is observed
that the highest number of respondents (40%) is from Orissa, whereas the lowest

number of respondents (4%) is from Sikkim.

4.5.1.2 Profile of Respondents as per Designations:

= Asst. Professor
m Associate Professor

o Professor |

o Head
= Others i

Figure 4.1: Profile of Respondents as per Designations

From Figure 4.1, it can been seen that 59 % of the respondents are Assistant
Professors, 14 % are Associate Professors, 15 % are Professors, 8 % are Heads of

Department or Institute and 4 % comprises of Academic Associates.
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4.5.1.3 Teaching and Research Requirements:

Table 4.4: Teaching & Research Requirements

Teaching & Research Aids Frequency | Percent
1 | Journals 68 94 .4
2 | Databank 56 77.8
3 | Report writing guidelines 37 514
4 | Access to research details 58 80.6
5 | Recenttrends 67 93.1
6 | Ready Reference for a topic 54 75.0
7 | Software information 44 61.1
8 | Abstract of Projects 40 55.6 -
9 | Consultancy information 39 54.2
10 | Teaching methodologies 48 66.7
11 | Question Paper setting styles 38 52.8
12 | Names of Experts 51 70.8
13 | Funding agencies 49 68.1
14 | Others 15 20.8

As may be seen from Table 4.4, the important teaching and research requirements of the
respondents are Access to Journals (94.4 %) and Recent trends in a Research area (93.1
%). Access to Research details (80.6 %), Databank (77.8 %) and Ready reference of a
topic (75 %) were the other important requirements. Other teaching and research
requirements include information regarding conferences, collaborations, latest topics in
the teaching subjects, management cases, similar courses running in renowned
institutions, abstract ‘of research, procedure of patenting/scouting of new research, book

references, soft copy of chapters, websites of newspapers and magazines and online help.

4.5.1.4 Information sought from Library:

Table 4.5: Information from Library
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Library Information Frequency Percent
1 | New arrivals 68 94.4
% | Books and Journals available 69 95.8
3 | Reader’s comments 41 56.9
4 | Status of a book 58 80.6
5 | Others 21 29.2




From the Table 4.5, it can be observed that the information that the respondents mostly
sought from the Library are Availability of Books and Journals (95.8 %), followed by
information regarding New Arrivals (94.4 %) and Status of a Book (80.6 %). Reader’s
comments are sought relatively by a few respondents (56.9-%). Other information sought
from Library include Online Journals, Citation of Books, Qﬁestion Bank, Online Issuing
of Books, Lirikage to Other Libraries, Online Study Materials, Customized Book Search
Facility and Status of a Book Indented for purchase by a teacher.

4.5.1.5 Curriculum Requirements:

Table 4.6: Curriculum Requirements

Sources of Information = . | Frequency | Percent
1 | Course structures of other institutes 67 93.1
2 | Feedback from Recruiters / Industry 64 88.9
3 | Feedback from Alumni © 52 72.2
4 | Model syllabus of other institutes 62 86.1
5 | Others ' 12 16.7

From Table 4.6, it can be seen that for revising and designing a curriculum, respondents
sought Course structure of other institutes (93.1 %), Feedback from Recruiters / Industry
(88.9 %) and Model syllabus of other institutes (86.1 %). Feedback frofn Alumni (72.2
%) was also perceived t6 be important in revising and designing a curriculum. Other
curticulum requirements include Feedback from Senior Faculty, Inputs from Consultancy
Reports, Emerging Issues in different Subjects and Feedback from Faculties of other

“Institutes.

4.5.1.6 Type of Administrative Work Performed:

Table 4.7: Administrative Work Performed

Administrative work performed | Frequency | Percent
1 | Head of the Department 17 236
2 | Placement Co-ordinator 11 15.3
3 | Examination Co-ordinator 19 26.4
4 | Laboratory Supervisor 9 12.5
5 | Others 27 37.5
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From Table 4.7 it can be observed that, 26.4 % of the respondents were involved with
additional duties of Examination coordinator, 23.6 % as Head of the Department, 15.3 %
acted also as a Placement coordinator, 12.5 % as Laboratory Supervisor and 37.5 % of
the respondents did other administrative work like Course Co-ordinator, Webmaster,

Procurement In-charge, etc.

4.5.1.7 Aids for Administrative Work: |

Table 4.8: Aids for Administrative Work

Aids Frequency Percent
1 | Information system 680 83.3
Rules & Regulations of the
2 | Institute 58 80.6
3 | List of Experts 36 50.0
4 | List of Suppliers 26 36.1
5 | Others | 14 19.4

From Table 4.8 it can be seen that existence of an Information System (83.3 %) and easy
access to Rules & Regulations (80.6 %) was expected to facilitate the respondents in
performing their administrative work. Other administrative aids required were Rules of
Other Institutes, Office Autorﬁation Devices like Speech Software etc., Ongoing Projects

in National and International Institutes and Names olf Stakeholders of the Institute.

4.5.1.8 Aids for Strategic Planning:

Table 4.9: Aids for Strategic Planning

Aids Frequency | Percent
Recent developments
in the programme 27 96.4
o | Funding Agencies 29 75.0
UGC & AICTE
3 | guidelines 23 | 82.1
4 | Others 7 25.0
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From the survey, it has been found that 38.9 % of the respondents were involved in
Strategic Planning. According to them, Recent Developments in the domain area (96.4
%), UGC & AICTE guidelines (82.1 %) and information about Funding Agencies (75 %)
were some of the important information required for Strategic Planning (refer to Table
4.9). Other aids for Strategic Planning required were inputs and opinion from industry,

Corporate Information, Students’ interest, information regarding DST.
4.5.1.9 Frequently Required Information: In response to the open ended question
regarding frequently required information, the responses were:

e Availability of new journals e State-of-the-art hardware and software

o New funding for projects

platforms available

o International Agencies and their e Student Details
guidelines e Alumni details
e Name of Guests and Visiting ) Faculty.detéils
faculties ) : .o Technology changes and product
e MHRD Rules/Guidelines information and
e Project and consulting e Research & Development work done
requirements abroad. |
e Changes in educational

curriculum and recent trends in

corporate sector -

4.5.1.10 Sources of information:

. Table 4.10: Sources of Information

Sources Frequency | Percent
Search on my own . 69 95.8
Ask colleagues / friends 59 81.9
Others 18 25.0

From Table 4.10, it was observed that 95.8 % of the respondents searched for information
on their own, 81.9 % got information from their colleagueé/ friends and 25 % searched

information from other sources like the Internet.
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4.5.1.11 Time Spent on Searching Information:

7% : An hour

: M Halfa day
L] One full day
0 2-3 days

B 4-6 days

E Others

30%

Figure 4.2: Time Spent per Week on Information Searching

From Figure 4.2, it can be observed that 16 % of the respondents spent an hour a week,
16 % spent half a day, 30 % spent a day, 20 % spent between 2 to 3 days, 7 % spent
between 4 to 6 days per week searching for information while 11 % told that it depends
on the information to be searched.

Almost 60 % of the respondents spent on an average about 2 days per week in search of

information.

4.5.1.12 Reading Pattern of Newspaper:

Table 4.11: Reading Pattern of Newspaper

Newspaper Items | Frequency | Percent
1 | Headlines 59 81.9
2 | Sports section 12 16.7
3 | Editorial 21 292
4 | Cartoons/Comics 4 5.6
5 | Read Sequentially 17 236
6 | Others 6 8.3

On being asked about the reading pattern of newspapers, majority of the respondents
preferred to focus on the Headlines (81.9 %) first. 29.2% read the Editorial and 23.6%
read through sequentially. Other news that respondents preferred were Business News,

Leading Articles and Travel related news.
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4.5.2 General Inferences from the User Requirement Survey

1.

Respondents are research oriented and have high need for journal information and the
recent trends in a particular research area.

Respondents recjuire summarized information. The survey results showed that 75
percent of the respondents preferred to get a ready reference list of all publications in

a particular topic.

. Most respondents preferred to search for information on their own but are not averse

to seeking help from colleagues / friends.

Most of the respondents are receptive. This can be inferred from the survey results,
which showed tlrat 66.7 percent of the respondents wanted to know about the
different teaching rrlethodologies. Also survey results showed that 70.8 percent of the
respondents wanted to know the names of experts in a particular area. The fact that
the editorial section is the second preference in reading a newspaper indicates the
need for current/expert opinion. | '

Respondents want easy access to information. This can be inferred from the survey
results, which showed that 77.8 percent of the respondents want to get access to
databank. However they will prioritize what they would like to follow up. This has
been inferred from the reading pattern where majority said they preferred to go
through headlines of the newspaper instead of sequential reading.

Respondents like to keep themselves up-to-date. This can be inferred from the survey
results, which showed that 93.1 percent of the respondents wanted to know about the
recent trends in a-particular area.

Respondents play multiple roles in their work place. This can be inferred from the
survey results, which showed that apart from being a teacher and a researcher, they
also played roles of the Head of the Department, Placement Co-ordinators,
Examination Co-ordinators, Laboratory Supervisor, Course Co-ordinator, Webmaster,
Procurement In-charge, etc.

Respondents are techno-savvy. This can be inferred from the survey results, which
showed that 83.3 percent of the respondents felt the need for an information system to”

aid them in their administrative work.
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From the survey, the following inferences were drawn regarding the components to be

incorporated for designing the prototype.

1. Respondents need to search a variety of information to carry out their academic
-pursuits. This can be inferred from the survey results, which showed that respondents
search for Journals (94.4%), Recent Trends (93.1%), Access to research details
(80.6%), Databank (77.8%) and Ready Reference for a topic (75.0%), to carry out
research and teaching activities. The respondents also searched for available books
and journals (95.8 %) in the library and Course structure of other institutes (93.1%)
and Model syllabus of other institutes (86.1%) in order to revise or design a new

curriculum.

Moreover, the survey results revealed that almost 60% of the respondents spent on an

average about 2 days per week in search of information.

Therefore, from the survey, it can be inferred that Search is the most important
component of a KMS for academics. The outcome of every search is a document,
which needs to be properly stored in the KMS for further use. So, document
management is also an important component of a KMS.

2. Respondents need to hold discussions about various academic and administrative

issues.

This can be inferred from the survey results, which showed that 70.8 % of the
respondents require names of experts for academic purpose and 50% of the
respohdents require expert names for administrative purpose. Survey results also
revealed that respondents need feedback from recruitérs/industry (88.9%) and
feedback from alumni (72.2%).

Therefore, from the survey, it can be inferred that a Databank of Experts or an

external link to experts along with a Discussion Forum need to be in the prototype.
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4.6 Results of Chi-square Tests

Chi-square tests were done using SPSS 11.0, to find out if the responses were

independent of the level in the hierarchy. [See Annexure IV]

A summary of the results is presented in the next page.

Table 4.125Chi—squ_are Test Results

Funding Agencies

Activities Responses Dependent on | Responses Independent of
Designations Designations
Report Writing Guidelines | Databank
Access to Research Details | Ready Reference for a
Teaching & Research Teaching Methodologies Topic
Requirements - Question Paper  Setting | Software Information
Styles Abstract of Projects

Consultancy Information

List of Experts

Information sought from
Library

Reader’s Comment

Status of a Book.

Curriculum Requirements

Feedback from Alumni

Administrative Aids

“Suppliers

Rules and Regulations of
the Institute
List of Experts

Aids for Strategic Planning

Recent Development of the
programme

Funding Agencies
UGC/AICTE guidelines
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The following inferences were drawn from the Chi-square tests:

1. For teaching and research it was seen that the respondents opined that access to
databanks, ’ ready references, software information, abstracts of projects, consultancy
information and names of subject experts would facilitate their work and this opinion
was independent of designations.

Some differences in responses, designation wise, are as follows:

e Junior faculty have a greater need for Report Writing Guidelineé than Senior
faculty.

s Junior faculty have more need for accessibility to research details.

e Junior faculty have a greater need for Teaching Methodologies than Senior
faculty.

o Junior faculty have a greater need for Question Paper Setting Styles than

Senior faculty.

e Junior faculty have more need of information regarding Funding Agencies

than Senior faculty.
3. As for information sought from Library, it was seen that there was differences in

responses designation wise. The differences are:

e Junior faculty have more need for readers’ comments for a book than Senior
faculty. ' '
e Junior faculty have more need of information about the' status of a book than
Senior faculty. |
4. For devising and revising a curriculum it was seen that the respondents felt that
Feedback from Alumni would be helpfﬁl and this opinion was independent of
designations.
5. As far as requirement for Administrative aids was concerned, it was seen that that the
respondents felt that Rules and Regulations of the Institute and List of subject experts
would facilitate their work and this feeling was independent of designations. It was

also seen that there was difference in responses designation wise for Supplier’s list. In
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this regard, it was found that Junior faculty have more need for Supplier’s List than
Senior faculty. '
6. With regard to requirements for Strategic Planning aids, it was seen that there was

differences in responses designation wise. The differences are:

e Senior faculty have more need for information regarding recent development of
the programme, Funding Agencies for Planning and UGC/AICTE guidelines than

Junior faculty.

The Chi-square tests were conducted to identify the components of the KM portal which
were preferred by all the respondents irrespective of designations and those which were
preferred by a specific group of respondents. This was doné so that the components
which were preferred by all were not missed out when designing the KMS portal and also

that these components are preferably placed in the home page of the KMS portal.
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Architecture of KMS for Academics

5.1 Introduction

Software architecture can be viewed as a style or a method of design and construction
or strategic policies and patterns that shape a system (Mowbray & Ruh, 1997). It is a
system design that specifies how the overall functionality of the design is to be
decomposed into individual functional comp(;nents and the way in which these
components are to interact to provide the overall functionality of the system (Iyer &
‘Gottlieb, 2004). It is the blueprint of any system design. Therefore, designing the
system architecture is the first step towards developing a Knowledge Management

System.

According to the second objective of the study, stated in Chapter 3, Section 3.1,
architecture of a KMS for academics is to be designed. In order to fulfill this objective,
an extensive review of literature was done. A user requirement survey was also done
to identify the components of the interface that should be incorporéxted in the KMS.
The different architectures revealed By literature review, summary of the survey

findings and the proposed architecture of KMS for academics are discussed here.

5.2 Review of KMS Architectures

Studies on KMS architecture were reviewed to identify the technologies used in
designing these architectures and also to study the styles of the existing KMS

architectures.

5.2.1 Review of Technologiés used in KMS Architecture ‘

From Table 2.2 of Chapter 2 it can be observed that the KMS architectures were based
~ on either agent technology or ontology or client-server technology or case-based
reasoning or object-oriented paradigm or were a combination of these technologies.

Agent technology was used in a number of KMS architecture, both in coporate sector
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and in educational institute (Anbulgan & Kuswara, 2001; Chiu et al., 2002; Hlupic et
al., 2002; Tacla & Barthes, 2002; Aldea et ;911., 2003; Abar et al., 2004; Yan et al.,
2004; Abdullah et al., 2005; Gracia & Cobos, 2006; Soto et al., 2006; Vizcaino et al.,
2007; Zhang et al., 2008).

Anbulgan and Kuswara (2001) used agent to automate reminders and work flow
application in a KMS of an IT institute. On the other hand, Chiu et al. (2002) took the
advantage of agents to enable a user-centric office environment. In this KMS, agents
were also used to aséist workers in daily tasks by detecting regularites in worker’s
behavior. Agents were also used to improve the performance of e-commerce websites
and portals by providing visitors with an intelligent personalised one-to-one service
(Hlupic et al., 2002). In this study, agents also acted as negotiator between the portal
and the visitor. Autorhation of documentation and communication process were also
done by agents (Tacla & Barthes, 2002). Agents were also used to generate ontology
that was utilized in retreiving and rating relevant web pages (Aldea et al., 2003). In
another study, agents answered the queries of network administrators with the help of
ontology (Abar et al., 2004). Agents also served as a negotiator between buyer and
supplier in a B2B e-commerce model (Yan et al., 2004). Abdullah et al. (2005)
utilised ageﬁts to monitor knowledge resources and for alerting users about the
~addition of new information or changes in the information. Agents were also used for
automating user profile building and calculation of expert status (Gracia & Cobos,
2006). Automation of the work of a software maintenance engineer was also done
using agents (Soto et al., 2006). Agents also took the help of ontology to handle KM"
activities like storage, retrieval, maintainence and revision (Zhang et al., 2008). From
the review of studies discussed so far, it can be inferred that agents were mostly used

in these KMS architectures to automate the system’s processes. .
Apart from the studies on KMS architectures that used both agents and ontology

(Aldea et al., 2003; Abar et al., 2004; Zhang et al., 2008), literature review also
identiﬁcd few KMS architectures that were based on ontology alone (Li et al., 2002;
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Alani et al., 2003; Antunes et al., 2007; Liu et al., 2007). Ontology was used in these

architectures, mainly to define various types of search.

Li et al. (2002) used ontolotogy to share and search information in a metal industry.
On the other hand, (Alani et al. 2003 ) used ohtology to search knowledge about
artists from the web. Ontology was also uséd to improve expert search (Liu et al.;
2007) and to search for knbwledge about software development (Antunes et al., 2007).
Some KMS architectures were designed using client-server technology. Out of this,
two KMS architectures were based on both agents and client-server technology
‘(Anbulgan & Kuswara, 2001; Abdullah et al., 2005) whereas one architecture was
solely based on client-server technology (Gaines & Shaw, 1996). From these studies,
it was observed that client-server technology enables distributed architecture i.e. a
resource stored in a server can be used by all its clients at the same time. The internet
is also based on the client-server technology. Client-server technology was used for
collaborative research between various groups stationed at different parts of the world
(Gaines & Shaw, 1996).

Case-based Reasoning (CBR) is another technology based on which few KMS
architectures were designed (Leake, 1999; Li et al.; Weber & Wu, 2004; Minor &
Bierman, 2005; Zhang et al., 2006). CBR automatically presents the designer of
automatic parts, with the information required by them to design stamped automatic
parts, from the stored cases (Leake, 1999). CBR was also used for learning previous
expériences of repéiring domestic appliances (Zhang et al., 2006). Information of
previous construction project registered in KMS was shared with other people working
in construction industry using CBR (Li et al., 2002). CBR was also used to retrieve
previous cases in Computational Intelligence to improve the present execution (Weber
& Wu, 2004). From these studies, it was observed that CBR was used to provide

solution to a problem based on previous expriences stored in the case base.

From the review, two studies using object-oriented technology in KMS architecture

design was also identified (Carlson & Ram, 1991; Frank; 1999). Object-oriented
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technology had enabled parallel processing of sub-tasks by indivdual Knowledge
Based Systems ( Carlson & Ram, 1991). Object-oriented technology was also used for
integrating KMS and Information System (Frank, 1999).

As identified in literature review, each of these teéhnologies are capable of performing
specific activities.The activities that can be identified against each of these

technologies are shown in Table 5.1.

Table 5.1: Activities Performed by Different Technologies

Technology Aétivity
Agent Automation of KMS activities
Ontology Search or Information Retrieval
Client Server Sharing of resources

Case Based Reasoning | Reusability of previous solutions

Object-oriented Parallel processing and integration with other

Information system.

5.2.2 Review of Styles of Software Architectures
According to Gralan and Shaw (1994), there are eight common software architectural

styles. They are:

1. Pipes and Filters

Data Abstraction and Object-Oriented Organization
Event Based, Irﬁplicit Innovation

Layered systems

Repositories

Table Driven Interpreters

Other Familiar Architecture like Distributed process

® NS kWD

Hetergehous Architecture
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From the review of the existing KMS architectures, it was observéd that these
architectures were either following the layered system style or distributed process
style. Moreover, layered style was used to draw the architecture for the full fledged
system whereas distributed style was to used to draw the detailed architecture of the

components of a KMS.

The layered architecture observed from review were either three- layered (Frank,
1999; Li et al., 2003; Abar et al., 2004; Soto et al., 2006; Vizcaino et al., 2007) or
four-layered (Anbulgan & Kuswara, 2001; Abdullah et al., 2005). The distributed
architecture observed addressed a specific.component of the KMS like expert search
(Gracia & Cobos, 2006; Liu et al., 2007), search (Aldea et al., 2003), knowledge
extraction (Alani et al., 2003), B2B e-commerce transaction (Yan et al., 2004) project
information sharing (Tacla & Barthes, 2002; Zhang et al., 2008) and the internet
(Gaines & Shaw, 1996). -

The architectural style of five KMS for educational institutes was also observed. Out
of these five, two followed layered style (Anbulgan & Kuswara, 2001; Abdullah et al.,
2005) and the rest three followed the distributed style (Aldea et al., 2003; Gracia &
Cobos, 2006; Liu et al., 2007). The four layer KMS architecture proposed by

Anbulgan & Kuswara (2001) comprises of User Interface Layer, Logical/Intelligence
f Layer, Communication / Transport Layer and the Knowledge Repositories. On the
other hand, the four layer architecture proposed by Abdullah et al. (2005) comprises of
Application Layer, Transport Layer, Infrastructure Layer and Repositories Layer. The

three distributed style architecture were used to design a search module.

5.3 Summary of the Survey Findings

A summary of the survey findings and its relevance to designing of the KMS is
presented in Table 5.2. From the primary responses, it has beenh seen that an
academician is involved with different activitieé as mentioned in the first column of
Table 5.2. To facilitate these activities, keeping in mind the respondent requirements,

list of items to be included in the main web page and the subsequent inner pages have
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been provided in the second and third column of Table 5.2. The links to the important

items identified from the respondent requirements are placed in the main page; it

serves as the index to the information content of the Knowledge portal. Moreover the

‘main page must not look cluttered and have an aesthetic appeal. The details are given

in the inner pages. It has been found that the parameters presented in Table 5.2, mostly

fall under Document Manager, Search, Discussion Forum and Miscellaneous

components of a KM portal. Therefore, these are important components needed to be

kept in mind while designing the architecture of KMS for academics and also while

developing the prototype.

Table 5.2: Summary of Survey Findings

Activities Identified

for Academics

Items to be added in the
Main Page of the Website

Items to be added in the
Inner Pages of the Website

Teaching & Research | ¢ Link to Online Journals o Research Details

e Link to Databanks o Teaching Methodologies of a

e Link to Reference list of a subject
particular topic . Question Paper Setting Styles

e Link to Current trends ofa | ¢ Consultancy information
particular topic o List of Experts of a subject

¢ Link to Teaching e List of Funding Agencies
Techniques e List of software available for

e Link to software a subject

o Link to Library e List of Books and Journals

e List of new arrivals in the available in the Library
Library e Book searching facility

Curriculum o Link to list of other o List of other academic
Development academic institutes institutes

e Model syllabus provided by
regulatory bodies

¢ Syllabus of other institutes
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" Table 5.2: Summary of Survey Findings

Activities Identified

for Academics

Items to be added in the
Main Page of the Website

Items to be added in the
Inner Pages of the Website

Administrative Work

e Link to list of Information
System needed for
administrative work

e Link to Rules &

Regulations of the Institute

e Link to list of Suppliers

Rules & Regulations of the
Institute

List of available Information
System |
List of Suppliers

Recruiters

Alumni database

Strategic Planning

e Link to UGC guidelines
e Link to AICTE guidelines

UGC guidelines
AICTE guidelines

News

¢ News Headlines.

News Details

Miscellaneous

e Discussion Forum

e Message Board

¢ Link to Important Meetings

e Link to official mail
website

o General Search Facility

o Feedback

Details of Important
Meetings
Details of Important

Documents

5.4 Proposed KMS Architecture for Academics

e

- o From the findings of the user requirement study, it was inferred that Search is the

most important feature required by academics. From literature review, it was

observed that ‘bétter search can be obtained by the use of ontology (Wu, 2005;

Tomassen & Strasunskas, 2009).

e Also, from the literature and the observations of KMS in practice, it was found that

sharing of resources is a unique feature of a KMS. Sharing of resources can be best

achieved by client server technology.
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e Considering these factors and also other inputs from user r_equiremenf study,
observation of KMS in practice and review of the existing KMS architectures,
three layer KMS architecture was designed whfch is shown in Figure 5.1. The
archifecture is based on both ontology and client server technology. The main

strength of the proposed KMS architecture for academics is the ontology driven

search.

Layers are popularly termed as tier in software architecture. As shown in Figure 5.1,

the three tiers of the proposed KMS architecture for academics comprises of Interface

layer, Repository layer and Infrastructure layer.

52 User

N

Document
Manager

/

[4
File Server

Ontology

Storage

Interface [ A\thorization Discussion
Layer E Forum
(Portal)
! \w z/ \ (=
: Database Server
Repository |
Layer i
E Database
! Storage
Infrastructure Extranet
Layer

Intranet

Internet

Figure 5.1 Knowledge Management System Architecture for Academics
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The details of these three layers are described in the following sections.

5.4.1 Interface Layer

This layer is the medium through which a user can interact with the other layers. From
the inferences drawn from the user requirement survey (refer to Section 4.5.2 of
Chapter 4) the components of the Interface layer of the proposed KMS architecture for
academics were identified as Search, Document Manager and Discussion Forum.
Moreover, from the findings of the observation of KMS in practice, authorization was
found to be an important component of the interface of a KMS. As KMS are targetedv
for specific group of people and in order to prevent outsiders from entering the system,

proper authorization is essential.

Therefore, the components considered in this layer are Authorization, Search,

Document Manager and Discussion Forum. The functionality of these components is

.......................

Document
Manager

discussed below. The schematic diagram of this layer is shown in Figure 5.2.
E Storage

4

iUser E
| , Y
[ Search H Authorization}—‘—'+ Database '

X 7y Storage

N~

Discussion

Ontology
Storage

Figure 5.2: Schematic Diagram of Architecture for Interface Layer
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As shown in Figure 5.2, a user must first be authorized by the Authorization module in
order to interact with the Search, Document Manager and Dispussion Forum modules
of the Interface layer. The Authorization module interacts with the Database Storage
in order to authorize the user. Also, from the figure it can be observed that the Search
~module interacts with the Ontology Storage, Document Manager interacts with the

File Storage and Discussion Forum interacts with the Database Storage.
5.4.1.1 Authorization: This component is responsible for validating a user. Only an

authentic user can enter the KMS portal. The schematic diagram of this component is

shown in Figure 5.3.

Authorization | | | cPostory haver
User User i -:
"% Information : Database !
TT— ' Extractor E Storage E
—~ A i
New User l
information

Homepage’

w Information o of KMS

' extractor
Logi V Authorized —»|
ogin U
information Pl ser —F
— O :
Information | Invalid —
Validation > User )
Error
Message

“Figure 5.3: Schematic Diagram of Architecture for Authorization Module
As shown in Figure 5.3, the user can create a new user login by giving his/her

information. The User Information Extractor collects this information from the user

and stores it in the Database Storage.
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After creating the user login, the user can enter his/her login info, which the
- Information Extractor collects from the user and sends it for validation to
Information Validation. The Information Validation then searches the Database
Storage to find out whether the user exists. If the user is authentic, then such a user is
directed to the Homepage of the KMS portal otherwise an error message is

displayed.

5.4.1.2 Document Manager: This component comprises of the File Management i.e
Uploading and Browsing of Files and the components that were identified from the

User Requirement survey (Refer to Table 5.2).

The schematic diagram of the File Management component is shown in Figure 5.4.

File Management.
User i Local File

File < Storage
- Select , Extractor
File — , i Repository Layer

v
JUN——
File
Browse _ Uploader
File o N—

File
Storage

rﬂ Browse
File

. Browse File
Results

Figure 5.4: Schematic Diagram of Architecture for File Management Component
of Document Manager
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Figure 5.4 depicts the Schematic Diagram of the File Management component of

Document Manager. As shown in Figure 5.4, a user requests the File Extractor to

extract a file from the Local File Storage (Client Machine) and submit it to File

Uploader. The File Uploader then uploads the specified file in the File Storage of the

SCTVver.

For browsing of files, the user requests Browse File to browse the files in the File

| Storage of the server and displays the browse file results.

5.4.1.3 Discussion Forum: This component provides a platform to hold discussion

among the users. It also saves the transcript of these discussions in the database, so

that it can be used in future. The schematic diagram of this component is shown in

Figure 5.5.
Discussion Forum
Initiate
Discussion
. Discussion -~
User Request Input .
' : Login Discussion
B T Coordinator
—» Message / -
\ N
Logout Discussion
Request Search
> earc
"
Search
Query

/

Message
displayed

Database
Storage

i G g |

.....................

Search
Results

Figure 5,5: Schematic Diagram of Architecture for Discussion Forum
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As shown in Figure 5.5, the user requests Initiate Discussion module to initiate the
discussion by entering his/her login name. Initiate Discussion Module then initiates
the discussion and hands over the control to Discussion Coordinator, which then
conducts the discussion. The message input by the user is both displayed in the screen
and stored in the Database Storage by the Discussion Coordinator. The process

continues until the user sends a logout request.

To search from the stored discussions, the user gives a search query to the Discussion

Search, which then searches the Database Storage and displays the Search Results.

5.4.1.4 Search: This is the most important component in KMS architecture for
academics. There are four types of search considered in this architecture. They are
database search, file search, customized external search engine and ontology based

search.

The transcripts of the discussions done through discussion forum are stored in the
database. In order to search for specific discussions, database search is done. The

detail of this search has been discussed in Section 5.4.1.3.

‘To browse for files that have been uploaded using document manager, file search
technique is adopted. This search has been discussed inAdeAtaqil in Section 5.4.1.2.
Customization of external search engine like google was another typé of search used
in this architecture. This type of search was used in the Ontology based search. The

implementation detail of this search is discussed in Section 6.1.2.2 (d).

In order to search for research papers, an ontology based search is used. The search
retrieves the related terms of the search text (Feature Vector) from the ontology
storage and sends all the terms to customized google search engine, which returns the
search results. The schematic diagram of the proposed architecture for ontology based

search is shown in Figure 5.6.
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Search Result

A

-
Feature

Vector
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Ontology

Storage !

Repository Layer

Feature Vector

P

Customized Google
Search Engine

Ontology driven Search

Figure 5.6: Schematic Diagram of Architecture for Ontology based Search

As shown in Figure 5.6, the Keyword Extractor module extracts the keywords from

the search query given by the user and sends it to Feature Vector Miner module. The
| Feature Vector Miner then creates a Feature Vector (related terms of the search
query) by consulting the Ontology Repository where Ontology on the related area is
previously created and stored. The Feature Vector Miner then sends the Feature
Vector to the Cusfomized Google Search Engine, which then searches the network
taking the Feature Vector as the keyword and returns Search Results. The details of
the ontology created for the search is discussed in Section 6.1.2.2 (a) of the next

chapter.
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5.4.2 Repository Layer
This layer is used as the storage space. There are three forms of storage. They are

Ontology storage, Data storage and File storage.

The search component of the Interface layer accesses the ontology from the Ontology -
Storage through the Ontology Server. The Ontology Storage contains ontology that
helps to retrieve better search results. The Document manager uploads and retrieves
files in the File Storage with the aid of the File Server. On the other hand, during
authorization, the user information is verified from the user data stored in the Data
Storage, which can be accessed through the Database Server. Moreover, discussion

transcripts are stored and retrieved from the Data Storage through the Database Server.

5.4.3 Infrastructure Layer

This layer forms the base on which the whole architecture rests. It comprises of a
network infrastructure, such as internet, intranet and extranet. Intranet i.e. Local Area
Network (LAN) will connect the users within the institute whereas Extranet will
facilitate inter institutional connectivity. On the other hand, Internet will act as the

backbone of both these networks.
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Implementation and Validation of the KMS for
Academics

6.1 Implementation of the KMS for Academics

In order to test the architecture of KMS for academics (refer to Figure 5.4 of Chapter
5), a prototype of the system named Gyan Jyoti (a Hindi phrase) meaning Light of
Knowledge was developed and implemented at Tezpur University. This was in part-

fulfillment of the third objective

The development of the KMS was done in four phases. Firstly, the authorization
domponent was developed, followed by the search component, after that the
discussion forum and lastly document manager component, which comprised of file
uploading and browsing and the main body of the KMS ‘was developed. After the
KMS was developed, it was uploaded in the nétwork via Tezpur University internet
gateway. The portal was uploaded in a PC loaded with Windows XP Professional,
Oracle 9i Server and Zend Server software (includes Apache Server software). This
PC is connected to the Tezpur University internet gatewéy via thé Local Area Network
of the university. The portal was- available in' the network since December 2010 at
http://agnee.tezu.ernet.in:8000/gyan_jyoti/login.htm. The details of the software tools
used for the.development of the KMS and the development details of each of these

components are discussed in the following sections.

6.1.1 Software Used

In order to develop the proposed wéb-based KMS, basically a backend is required to
develop the database and a frontend is required to desigﬁ the web pages of the portal.
As the search is ontology driven, an ontology editor is also anothér software

requirement.
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In order to create the database, although any of the available Relational Database
Management Systems like MS Access, My Sql, Sql Server, etc. could have been used,

but for the proposed KMS, Oracle was chosen because:

a. Oracle Database supports all multi-user Windows-based and Unix-based platforms.
b. It is widely used, stable and well supported. A

c. The license version of Oracle 9i was available at Tezpur University.

~ For creating. the static components of the web pages, HTML (Hypertext Markup
Language) was used. Though, to the develop the dynamic component of the web
pages, different software tools, such as Java, ASP (Active Server Page), DHTML
'(Dynamic Hypertext Markup Language), etc could have been used, but for the
- proposed KMS, php script was used because:

a. php is an open s_durcé which runs on Apache server, which itself is a open source
that is compatible with any platform. '

b. php is one of the widely used scripting language for developing KMS (refer to
‘Table 4.1 in Chapter 4). |

To identify the ontology editor and ontology implementation language to be used for

creating the domain ontology for the study, a review of the existing literature was

done. Table 6.1 shows the findings of the review.
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Table 6.1 Ontology Editors and Ontology Implementation Languages

Researcher & Year . Domain Ontology Ontology Ontology *
Editor Implementation
Language
Benjamin et al., 1998 Automobile Industry Ontolingua KIF
Alani et al., 2002 Artists Protégé XML
Aldea et al., 2003 Biosensors OntoEdit XML
Yoo et al., 2005 Pizza Protégé v3.1 RDF/XML
Knight et al., 2006 Learning Design & Protégé - OWL/XML
Learning Content
Antunes et al., 2007 Software Development | Jena Semantic RDF, OWL
: Knowledge Reuse Framework
Chang et al., 2007 Middle School Protégé OWL-DL
_ Mathematics
Grandbastien et al., 2007 Learning Situation Protégé OWL
Lietal., 2008 . Geo-Ontology Protégé RDF
Dag, 2009 Personalized E-learning | Protégé 2000 OWL

Environment

* KIF
XML
RDF
OWL

: Knowledge Interchange Format

: Extensive Markup Language

: Resource Description Framework
: Ontology Web Language

OWL-DL : Ontology Web Language Description Language

From Table 6.1 it can be observed that Protégé was most the preferred ontology editor

used for developing domain ontology. Also, from Table 6.1 it can be observed that

XML, RDF and OWL were the mostly used Ontology Implementation Languages.

For creating domain ontology for the study, the dntology editor Protégé 3.4.3 was used

because it can generate XML document.

XML was the ontology implementation language used for the study because XML

files can be easily parsed with php script.
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6.1.2 Development Details of the Components of the Knowledge Management
System ‘
The development details of Authorization, Search, Discussion Forum and Document

Manager are described here.

6.1.2.1 Authorization: Authorization is a very important component of any KMS.
Since exchange of knowledge through a KMS is confined to a specific group of
people, therefore the access of KMS should be confined to only that targeted group.
'One way of restricting access, is to authorize the users of the KMS by means of login

and password.

Authorization of the proposed KMS was also.done by means of login and password.
For this purpose, a table named Member was created using Oracle 9i. The structure of

the table is as follows.

Table 6.2: Database Table for Member

Field Name Data Type | Size Primary Key?

Login ‘Character 15 Yes
Password Character 15 | No
‘Name' Character 60 - No
Gender Character 7 No
Institute Character 100 No
Address | Character 100 No
Email Character 100 | No

Whenever a user, enters the system for the first time he/she must create a user account

by filling up a form which is shown in Figure 6.1.
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3 New User Login Form - Microsoft Internet Explarer -

>

°m~ Al) :] 7, , Seach - Favotes &F - @A~ i3
&) hep: ocahost: 1050/gyan_jyatiflogh_form.htm v o
GCo gle v fPSeach - W - - Gshwer Bic A, Check - & Translate - Auord - N soam-

- QYUNJYOTH

Sign Up for Yom New Accommt

Legm Name
Password *
Confinn Password *
Noae *

Gender *

Noame of the Instaute *

Addiess

Figure 6.1: Form to Create a New User Account

After creating the user account, the user must enter the login and password in the form

shown in Figure 6.2 and click the login button.

MGG e e @ - @ @S

Go gle v Pseach - w- - Ghwer Bc ApCheck v & Transiae + f Aol - N SN

QYN JYOTI

Welcome to the Knowledge Manag

Member Login

Figure 6.2: Login Form
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On clicking the login button the user is authenticated and a valid user is allowed to

enter the homepage of the Knowledge Management System, which is shown in Figure
6.3.

2 GYAN JYOT1 - Microsofl internel Fxplorer
Fle Edt \View Favortes Took Heb >
Qo - = 20 Search Favortes % e SL - a3

] hip:flocaihost: 1050/ gyan_fyotifiogin_check. php >

Go. ghe w *Psearch s  w- o Gshwes - ApCheck s &) Translate -+ Autorl -

QY@N JYOTI

DISCUSSION FORUM DOC MANAGER [Relelolin g

DATE : Friday, 06th of May, 2011

Search ~

News Corner income Tax Calcuiator

News Headlines

Sports
Business News

Cartoons and Jokes

&) Done. 4 Local ntranet

Figure 6.3 Homepage of Gyan Jyoti

The system displays messages to the user if the user enters a wrong login and/or
password or forgets to enter either the login and / or password. (See Figure V1.3 and
Figure V1.4 of Annexure VI). The codes used in the authorization process i.e. from
creating new user login to logging into the system, were written using php and is given

in Annexure VII (Program Listing 1).

6.1.2.2 Search: Search was identified as the most important component of the KMS
for academics. In the prototype developed, four types of Search were implemented.
They are ontology based search, database search, file search and customized google
search. Database search was done in the Authorization component to validate a user. It
is also used in Discussion Forum to search previous chat transcripts. File search is
used to browse the files from the server. The development details of the other two
searches i.e. ontology based search and customized google search, are described in the

next sections.
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(a) Ontology Driven Search: The Ontology Driven Search was based on the concept
of construction of Feature Vector adopted by Tomassen (2008). The schematic
diagram shown in Figure 5.6 of Chapter 5 depicts the search process of the Ontology
Driven Search. Ontology on Research Areas of Marketing was created for this
Ontology Driven Search, details of which are discussed in Section 6.1.2.2 (b) The
algorithm used for construction of Feature Vector is discussed in Section 6.1.2.2 (c).

Here the user selects a keyword from the drop down list as shown in Figure 6.4. For
the prototype only one area i.e Research Areas in Marketing was included. The drop
down list comprises of the concepts of the ontology of Research Areas of Marketing.

After selecting the keyword the user selects the Search option. This will result in links

to research papers related to that search.

A Research Search - Microsoft Internet Explorer
Fie Edt View Favortes Tooks Hep

v Y a ¢ - @ brand personality By
(€10 %] F 7L, sexch  Faores €2 " irivied e

~ retail

:1/192.168.156.19: g

4] htp:§/192.168.156.19:1050/gyan_jyotifsearch_paper php o

Go gle v *Ysearch - More» convemence store

department store
franchising
retailers cooperative

transportation

logistic engineenng
product management
B.CG analysis
|cannibahzaton
product life cycle
product bundling
product differentiation
product line
product portfolio
‘product pasiioning
product targeting
promotian mix

- Search Research Paper € Search the fistq roles ;: g'r‘lusm elements of promoton mix

- Research Aids advertising

I odvertisement development

pricing v

- e-journals
- Databank
in the search box

Administrative Aids
0 Search m research areas in Marketing by selecting from the st box.

Important Links

Search

Figure 6.4 Search page of Gyan Jyoti

(b) Ontology on Research Areas in Marketing: In order to develop the ontology
based search, keywords of the research areas in marketing were gathered from
literature. The keywords derived from literature were used to create the domain

ontology of Research areas of Marketing which was verified by experts working in
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marketing research. The major research areas of marketing were identified as
Consumer Behavior, Distribution, Product Management, Promotion, Pricing, Service
Marketing and Relational Marketing. The detailed ontology of Research Areas of
Marketing is given in Annexure V. The domain ontology was then developed using
Protégé 3.4.3, which then generated an XML file that was used for Feature Vector
Construction. A screenshot of the ontology as viewed through Protégé 3.4.3 is shown

in Figure 6.5.

Kl marketing Protége 3.4 3 {tile:\C: Wrogram™ 20f iles\endWApache 2\ht docs KMSRWmarketing. ppri. Experimental XML 1 ile (-xmi))

fle Edt Promct Code Yéndow Colsborstion Tooks  Help
Yoo o (e O\ protégé
Cesses | W Sty | X Ferme  ® etancet | & Queries
«
® ekt v

Figure 6.5: Screenshot of the Ontology on Research Areas of Marketing in
Protégé 3.4.3

(c¢) Algorithm for Feature Vector Construction: For a given user search query ‘q’, a

feature vector ‘fv’ is generated by including all ontological concepts ‘c’, provided q €

O, where O is the Ontology. This feature vector ‘fv’ is fed to the customized google
search engine. Algorithm ‘Feature Vector Constructor’ is used to build the feature

vector which is described in next page.
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Algorithm Feature Vector Constructor (Q, O)
Input: Query Q, Ontology O
Output: Feature Vector FV

Let g; be the search query, where g; € Q.
Let C; be a concept, where C; € O.

Let fv be the féature vector, where fv € FV.
Let r be the root of the Ontology tree.
For each concept C,-E O
If (C;=q;) then
fv=C,
If (C;= parent (C;)) then
Append C; to fv .

End If
End For

- While (parent(C)) !=1) .
For each concept C;€ O
If €=GC)
Append pérent (C)tofv
G=Ci
End If
End For
End while

Return fv
End Algorithm

The algorithm stated above was implemented using php script, details of which are

given in Annexure VI (Program Listing 3).
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(d) Customized Google Search: The customization feature of google search engine
was utilized to create different customized searches that searched for the following

information.

e Research Papers
e Databanks
e Model Question Papers

e Syllabus

Google was customized by adding related websites and google search in Search List of
Customized google. During the search process, the customized google searches the

internet by focusing more on the added websites.

6.1.2.3 Discussion Forum: Another important component of KMS for academics is
the Discussion Forum. In the prototype this component allows the users to hold
discussions, which are stored in a table named Chatscript created by using Oracle 9i.

The structure of the table is as follows.

Table 6.3: Database Table for Chatscript

Field Name Data Type Size Primary Key?
‘ Id Number 4 Yes
Nickname Character 15 |- No
Chat Character 100 ' .ANo

The screenshot of a discussion session is shown in Figure 6.6.
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heera: Welcome to Discussion on Network
Secunty

Type in the message Sey| Black v Sign Out HELP

Figure 6.6: Screenshot of a Discussion Session of Gyan Jyoti

Besides, enabling discussions this component also facilitates searching of previous
discussions either by name or by a keyword. A screenshots showing the input of a
previous discussion search query and the results of that search query are shown in

Figure 6.7 and Figure 6.8.

Fe Edt  View Favortes Took Help

Qoe - =] & o sewch [e—— - .= a3
) HAtp: {192, 168, 156.15: 1 050/gven_jyotydatshase_ssarch.php v e
Go-gle v Bseach - mors» o X -

Search a Discussion
- e-jommals
- Databank

- Search Resemch Paper
Search for knowiedge in (.

- Research Aids

Type the either the login name of the chat content in the search box and than select the cofresponding option from
the option list

traportant Links

Figure 6.7: Screenshot showing the input of a Discussion Search in Gyan Jyoti
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leakal knowle dge management

geeta ¢ is a management of knowledge.

tridib what exactly will be your contribution to gyan-jyoh knowledge base today
Hemched For knowledge

Figure 6.8: Screenshot showing the results of a Discussion Search in Gyan Jyoti

The codes for holding a Discussion Session and for Searching Discussions were

written using php script and are given in Annexure VII .(Program Listing 6,7,8)

6.1.2.4 Document Manager: Document Manager component comprises of the File
Management i.e Uploading and Browsing of Files and the components that were

identified from the User Requirement survey (Refer to Table 5.2 of Chapter 5).

For uploading files in the server and browsing the files, the user must click the Doc
Manager component of the Home page. A screenshot of the Doc Manager component
is shown in Figure 6.9. The codes used to design this component were written using

php and is given in Annexure VII .(Program Listing 4 & 5).
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(Maxmum File Size 1MB)

Upload File

Browse the uploaded files in the server

Figure 6.9: Screenshot of the Document Manager of Gyan Jyoti

To upload a file in the server, the user must browse the file from his machine and then

click the “Upload File” button to upload the file in the server.
To browse the uploaded files in the server the user has to click the link “Browse the

upload files in the server” and then the files in the server will be displayed as shown in

Figure 6.10.
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Figure 6.10: Screenshot of the List of Files Browsed from the Server of Gyan
Jyoti

The other components of the Document Manager that were identified from the user
requirement survey were grouped under three headings. They are Research Corner,
Teaching Aids and Administrative Aids. The links available under Research Corner
are e-journals, Databanks, Search Research Paper and Research Aids. Teaching Aids
comprises of Methodologies, Question Paper Styles, Syllabus and ebooks. Again,
links under Administrative Aids were UGC site, AICTE site, site of 6" Pay
Commission and Expert List. The screenshots of the webpages of these components

are given in Annexure VI.

Besides these components, some important links and components were also added in
the portal. Links to the websites of Academic Institutes, website of Tezpur University,
webmail page of Tezpur University, links to different sections of local and national
news papers and news channels and an income tax calculator were also incorporated in

the portal.
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6.2 Validation, of the Implemented KMS for Academics

The second part of the third objective of the study was to analyze the effectiveness of
the implemented system via feedback. Feedback was obtained by conducting an email
survey among the users of the system and also by conducting a physical sutvey among
the users in Tezpur University and those within a radiﬁs of 200 kms from the
university. The questionnairé used for the survey was an adaptation of the ISO
Consolidated Usability Model (Abran et al., 2003). In the survey, the attributes
considered for measuring user’s subjective satisfaction were KMS effectiveness,
efficiency, security, satisfaction, and learnability. Besides these attributes, qualitative
data on additions to be incorporated and reasons fqr dissatisfaction (if any) were also
sought for. The questionnaire for the feedback survey is given in Annexure VIII. 66
responses were gathered and taken into consideration for the analysis. The profile of

these respondents is discussed in the next section

6.2.1 Profile of the Respondents
General profiling of all 66 respondents was done with respect to various variables and
they are presented here. Responses from outside the State of Assam was poor because

the KMS could not be accessed due to internet connectivity problems.

6.2.1.1 Area Covered: The states of Eastern India from where responses were
obtained are Assam, West Bengal, Sikkim, Orissa and Jharkhand. A table showing the
profile of the respondents based on locations of the organizations where they work and

the discipliné they teach is given in the next page.
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Table 6.4: Area Covered ’

Discipline {| Computer | Management { Total
) Science

State

Assam 17 42 59
'West Bengal 1 1 2
[Orissa 0 2 2
Tharkhand 1 2 3
Total 19 47 66

From Tablé 6.4 it can be seen that 29% of the respondents are from Computer Science

and 71% are from Management discipline. Also, from the table it is observed that the

highest number of respondents (89%) is from Assam. This is because both email

survey and self administered survey was conducted to gather responses from the

academics of Assam. Apart from carrying out their academic pursuits, 10.6% of the

respondents also perform the duty of Placement Co-ordinator and 10.6% perform

other duties like Dean, Director, Director Distant Education, System Administrator,

Event Co-ordinator and Co-ordinator Social Forum.. .

6.2:1.2 Feedback on Security:

Table 6.5: Feedback on Security

Questions . Yes (%) No (%)
1. Are you able to create a new user login easily? 97% 3%
2. Can you enter the main page of Knowledge portal 0% 100%
without entering login and password? v
3. If the portal suddenly quits, do you have to enter | Agree | Can’t | Disagree
login and password again to enter the main page of | | o
the portal? (%) Say (%)
(%)
) 68.2% | 28.8% | 1.5%
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Maximum percentage of respondents agreed that the KMS cannot be entered without

proper authorization. Therefore, it can be concluded that the system is secured.

6.2.1.3 Feedback on Effectiveness:

Table 6.6: Feedback on Effectiveness

Questions Strongly | Agree | Can’t | Disagree | Strongly

Agree Say - | Disagree
(%) (%) (%) (%) (%)

4.a. Document Manager is a useful | 31.8% | 60.6% | 7.6% 0% 0%

component for carrying out my type of

work. ‘

4.b. Provision for File uploading is a useful | 36.4% | 59.1% | 4.1% 0% 0%

feature.

4.c. Provision for Browsing of uploaded | 48.5% | 48.5% | 3.0% 0% 0%

files is a useful feature.

4.d. Discussion forum is a useful| 22.7% | 57.6% | 16.7% 1.5% 1.5%
component for carrying out my type of '
work.

4.e. Provision for Starting a discussionisa | 24.2% | 60.6% | 12.% 1.5% 1.5%
useful feature. '

4.f. Provision for Searching a discussion is | 31.8% | 59.1% | 7.6% 0% 1.5%
a useful feature. ‘ ‘ ol

4.g. Search facility for research papers is a 59.1% | 348% | 6.1% 0% 0%
useful component. - :

4 h. Relevant research paper is obtained in 25.8% | 53.0% | 21.2% 0% 0%
search results. ' ’

4.1, Options given in Research Corner are 288% | 60.6% | 10.6% 0% 0%
useful for research work.

4.j. Options given in Teaching Aids are 28.8% | 54.5% | 152% 1.5% 0%
useful for teaching, :

4 k. Options given in Administrative aids 21.2% 39.4% | 31.8% 1.5% 0%
are useful for administrative work.

4.1. Options given under Important Links 16.7% | 682% | 13.6% 0% - 0%
are useful. ’

4.m. Income tax calculator is a useful 19.7% | 48.5% | 25.8% 1.5% 1.5%
component.

4.n. News items under News Cornerare an | 36.4% | 50.0% | 9.1% 3.0% 0%

attractive feature of the Knowledge portal.

As may be seen from Table 6.6, maximum percentage of respondents agreed that the
components of the implemented KMS were useful for their work. 100 % of the
respondents also agreed that the knowledge portal as a whole was useful for their

work. Therefore, it can be inferred that the system is effective.
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6.2.1.4 Feedback on Efficiency:

Table 6.7: Feedback on Efficiency

Features Agree Can’t | Disagree
' Say
(%) (%) (%)
S. a. File uploading can be done without much delay. 81.8% | 16.7% 0%
5.b. Browsing of uploaded files can be viewed without much 84.8% | 13.6% 0%
delay. ' L
5. c. Starting a discussion can be done without much delay. 78.8% 19.7% 0%
5.d. Searching a discussion can be done without much delay 80.3% 19.7% 0%
5.e. Searching research paper does not take much time. 83.3% 13.6% 3.0% -
5.f. Searching model question paper does not take much time. 66.7% 33.3% 0%
5.g. Databanks can be searched without much delay. 78.8% 19.7% 0%
5.h. Syllabus can be searched within a short time. 78.8% 19.7% 0%

From Table 6.7 it can be seen that maximum percentage of respondents agreed that the
components of the implemented KMS opened without delay. Therefore, it can be

concluded that the system is efficient.

6.2.1.5 Feedback on Learnability: 93.9% of the respondents agreed that the
knowledge portal is easy to operate. Moreover, 87.9% of the respondent agreed that
the help provided in the system helped the users to learn the system easily. Therefore,

it can be concluded that the system can be easily learned and operated.

6.2.1.6 Overall Score of the KMS for Academics: Question No. 8 of the
questionnaire, asked the respondents to give an overall rating to the implemented
KMS for academics, on a scale of 1-5 (1 is the lowest score and S is the highest score).
The weighted score from the responses obtained from the survey is calculated as

shown below.

Weighted Score=1*nl+2*n2+3*n3+4*n4+5*n5 =3.92

nl +n2 +n3 +n4 +ns
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where, " nl= No. of Respondents who gave a rating of 1 = nil
. n2 =No. of Respondents who gave a rating of 2 = nil
n3 = No. of Respondents who gave a rating of 3 = 14
n4 = No. of Respondents who gave a rating of 4 = 43
n5 = No: of Respondénts who gave arating of 5=9

The weighted score obtained from the calculation is 3.92, which is a high score in a
scale of 1 — 5. Therefore, the survey results showed that the users are satisfied with the

system.

6.2.1.7 Additions to be Incorporated in the Implemented KMS for Academics:
Besides measuring the users’ satisfaction, the questionnaire for feedback survey also
included an open question (Q. No. 6) to gather inputs on any the additional
requirements sought in the portal for academics. Survey revealed that the respondents
sought additions in most of the components of the system. The additions sought by the

respondents are presented in Table 6.8.
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Table 6.8: Additions to be Incorporated in the KMS for Academics

Component Name

Additions

Document Manager

Control what type of documents can be uploaded /

even limit the file size -

File Uploading

Make separate tags/headings for different types of
uploaded files, file protection, personalized uploading

provision

Browsing of Upload files

Result should be well presented

Discussion Forum

Categories may be provided based on topic of
discussion -

More user friendly

Starting a Discussion

Space for Multiple lines

Searching a Discussion

Result should be well presented

Research Corner

More e-journals, Search History, Details of Journals
with the links, Details of Databanks, Online

Conferences

Teaching Aids

Examples, Web Links to be displayed in
Methodology, Videos, PPTs

Administrative Aids

Service Rules

Important Links

No comments

News Corner

Important News to be highlighted

Income Tax Calculator

Updated, Information about Tax saving instruments

Help

Site Map

Any other feature that you
feel would add value to the

portal

No comments

As may be seen from Table 6.8, additions were sought for only the existing components

and in most of the cases, presentation of the components needed to be improved.

Therefore, it can be inferred that the ,respondents were satisfied with all the major
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components included in the portal and have no additional requirement. Additions sought

by them were extra features of these components only.

Some of the suggestions like setting a limit to file size to be uploaded, controlling the
type of files to be uplbaded, adding Powerpoint presentations for different subjects in

teaching aids and updating the income tax calculator were incorporated.

.6.2.2 Inference drawn from. the Feedback Survey

1. From the findings of the survey, it can be inferred that the respondents were satisfied
with the prototype in terms of effectiveness, efficiency, security, satisfaction, and
learnability attributes.

2. Again, from the findings of the survey, it can be inferred that though the respondents
were satisfied with the existing prototype, they wished to have additional features

incorporated to make it even more attractive.

111



Rnowlgdge Management dystem drchitgcture
- {1 peecific Study for Management and Computer deadegmics

Chapter 7

Conclusion and Recommendation

Knowlgdge Management System frchitgeture
- 1 dpecifiec Study for Management and Computer deademics



Conclusion and Recommendation

7.1 Conclusion

Knowledge Management System (KMS) is a tool that can help academicians to
increase their efficiency. This study aims at designing this tool for the academicians
by understanding their needs. A review of existing literature on KMS was carried out
to determine the technologies used in designing the KMS architectures of both
corporate sectors and academic institutes. To gather processing and interface
information, seven corporate KMS in practice were also c;bsewed. Also, a survey was
conducted to collect the knowledge requirements of the academicians. To determine a
geographical boundary, the survey was restricted lto the management and computer
institutes of Eastern India. The review of all these factors provided the rationale for

development of architecture of a Web-based KMS for academics.

A Web-based Architecture for a KMS for academics was designed. This architecture
aimed at meeting both the academic and administrative requirements of academicians,
specifically for those working in management and computer science institutes. To
validate the architecture, a prototype based on the architecture named “Gyan Jyoti”
was developed and implemented at Tezpur University. To analyze the effectiveness of
the implemented system, feedback of the KMS was sought from the users of the

system.

7.1.1 Features of the Study
The important features of this study are:

1. Classification of attributes of KMS, considering literature review and observations
of KMS in practice.

2. Determining the knowledge requirerhents of academicians (specifically those
teaching in management and computer science institutions) in terms of what is

needed to pursue their academic and administrative activities.
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3. Designing the architecture of KMS, by considering the specific requirements of
the academicians and identifying the associated technologies from literature to
meet those requirements.

4. Development of a prototype named “Gyan Jyoti” based oﬂ this architecture and
implementing it at Tezpur University. - -

5. Developing ontology on Research Areas on Marketing, in order to test an

| ontology-driven search engine in the prototype. This search engine will be able to
search for Research Papers on Marketing. The search results for a keyword in
marketing, obtained from this search engine, is more relevant than. search results

- obtained from google search and scholar google for the same keyword. This can be
observed by comparing the search results obtained for the keyword “retail”, in the
ontology-driven search engine in the prototype, google search and scholar google
search results, which are shown in Figure 7.1, Figure 7.2 and Figure 7.3

respectively.
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7.1.2 Specific Contribution of the Study _

For designing a KMS for academics, the architecture deéign in this study can be used
as a ﬁamework, based on which a need based KMS can be developed. and
implemenfed in an academic institution for meeting academic as well as administrative

requirements.

.7.1.3 Limitation of the Research

The research has the following limitations.

1. The primary data on observation of KMS in practice, required for fulfilling
objective 1 and objective 2 considered only KMS of corporate sector as KMS
of academic institutions could not be accessed.

2. Two questionnaire surveys: _conducted to gather the requirements of
academicians and to collect the feedback of the implemented KMS for
academics were restricted to academics of Management and- Computer
Science Institutions of Eastern India. A larger audience may have resulted in

an improved KMS for academics.

7.1.4 Scope for Future Work
1.. While developing the ontology driven search engine for the prototype, a static
~ ontology was used. For future study, this ontology can be used as a base to
construct a dyhamic ontology that may further improve the search results.

2. As an ontology driven search engine for marketing research was developed in the
study, same concept can be used to develop ontology driven search engine for
other research areas.

3. While going through literature, it was observed that use of Agent technology in a
KMS, automates the different activities of thc.KMS. So, a study may be conducted
to design KMS architecture for academics considering both agent technology and
ontology. »

4. The interface of the prototype of the proposed KMS architecture for academics was

designed using php and html, for which the interface looks simple. Further studies

may implement the prototype using VB.Net, Flash and other interface designing

tools that will make the interface more attractive
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ANNEXURE I

We are proposing to a develop Knowledge Management System for a;:ademics
(specially from Compﬁter Science and Management) as part our research work. The
system will be a Web-based interactive system, which will serve as a platform to
share knowledgé arﬁong academicians. In order to develop the system, we want to
know from you, your requirements from such a system.

The questionnaire aims at identifying these requirements. It is purely for research use
only. We look forward for your help and co-operation and assure that your response

will be kept confidential.

Questionnaire

Write ‘y’ against each selected option and write down (if any) in the space provided.

1.What would facilitate you in teaching and research activities?

Journals

Databank

Report writing guidelines

Access to research details

Recent trends in a research area
Ready Reference for a topic
Software information

Abstract of Projects

Consultancy information

Teaching methodologies

Question Paper setting styles
Names of Experts in a particular subject
Funding agencies & their guidelines
Others, please mention

2. What type of information do you require from your Library?

New arrivals in the library

List of Books and Journals available
Reader’s comments about books
Availability status of a book

Others, please mention
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3. What would help you in developing a new curriculum or revising the existing one?

Course structures of other institutes

Feedback from Recruiters / Industry

Feedback from Alumni

Model syllabus of other institutes

Others, please mention

4. What type of Administrative work do you perform?

Head of the Department

Placement Co-ordinator

Examination Co-ordinator

Laboratory Supervisor

Others, please mention

-5. What would facilitate you in administrative work?

Information system to aid your work

Rules & Regulations of the Institute

List of Experts

List of Suppliers

Others, please mention

6. (a) Are you involved in Strategic planning in your organization?

(@) Yes (b)No

6.(b) If yes, then what type of information would you require?

Recent developments in that programme

Funding Agencies

UGC & AICTE guidelines

Others, please mention

7. What other information do you require frequently in your organization?

. When you are in need of information related to your work, what you do?

Search on my own

Ask colleagues / friends

Others, please mention
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9. On an average how much time is spent per week in searching for information?

An hour

Half a day

One full day

2-3 days

4-6 days

Others, please mention

10. What is the first thing you look up, when you read the daily newspaper?

Headlines

Sports section

Editorial

Cartoons/Comics

‘Read Sequentially

Others, please mention

Name:
Designation:
Department:

Organization:
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India
State Tnstitute Name & | Name of the Faculty Email Address
Place
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ankur.aec@gmail.com

Ms. Papiya Majumder

majumderpapiyal@gmail.com

Mr. Arnab Kundu

kundu001@gmail.com

Dr. Ashish Anand

anand.ashish@iitg.ernet.in

Dr. Amit Awekar

awekar@iitg.ernet.in

Prof. Gautam Barua

gb@iitg.ernet.in -

Dr. Purandar Bhaduri

pbhaduri@iitg.ernet.in

Dr. Samit Bhattacharya

samit@iitg.ernet.in
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- Email Address of Faculties of Computer'Science Institutes of Eastern’

India
State - | Institute Name & Name of the Faculty Email Address
Place
Dr. Santosh Biswas santosh_biswas@iitg.ernet.in
Dr. Pradip Kr. Das pkdas@iitg.ernet.in
Dr. Jatindra Kr. Deka jatin@iitg.ernet.in
Dr. Diganta Goswami dgoswami@iitg.ernet.in
| Dr. R. Inkulu rinkulu@iitg.ernet.in
Dr. Benny George K ben@iitg.ernet.in
Dr. Hemangee Kalpesh heméngee@iitg.ernet.in
K
Department of apoor -
Computer Dr. Sushanta Karmakar sushantak@iitg.ernet.in
Application, Dr. Pinaki Mitra pinaki@iitg.ernet.in
Girijnanda Dr. Shivashankar B. Nar | sbnair@itg.emet.in
Chowdhury : _
Institute of Prof. Sukumar Nandi sukumar@iitg.ernet.in
Management and | Dr. S. V. Rao svrao@iitg.ernet.in
Technolog?', Dr. Aryabartta Sahu asahu@iitg.ernet.in
Guwahati Dr. G. Sajith sajith@ittg.eret.in
Dr. V. Vijaya.Saradhi saradhi@iitg.ernet.in
Assam ‘| Dr. Sanasam Ranbir Singh | ranbir@iitg.ernet.in
Dr.. Arijit Sur arijit@iitg.ernet.in
Dr. T. Venkatesh t.venkat@iitg.ernet.in
Department of '
- Electronics and
Telecommunication : . , ,
; ) Mr.Marchang Jims ims@nits.ac.in
National Institute of g fims@
Technology (NIT),
Silchar -
Prof. Dilip Kr. Saikia dks@tezu.ernet.in
Prof. Malay Ananda Dutta malay@tezu.ernet.in
Prof. Dhruba K dkb@tezu.ernet.in
Departmen’f of Bhattacharyya
Computer Science _ : _ _
& Engineering Prof. Smriti Kumar Sinha smriti@tezu.ernet.in
Tezpur University, | Dr. Sarat Saharia sarat@tezu.ernet.in
Tezpur Dr. Shyamanta M Hazarika | smh@tezu.ernet.in

1 Mr. S. Ibotombi Singh

sis@tezu.ernet.in

Dr. Utpal Sharma

utpal@tezu.ernet.in
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Email Address of Faculties of Computer Science Institutes of Eastern

India
State Institute Name Name of the Faculty Email Address
& Place '
Dr. Bhogeswar Bora bgb@tezu.ernet.in
Dr. Nityananda Sarma nitya@tezu.ernet.in
Dr. Bhabesh Nath bnath@tezu.ernet.in
. Mr. Siddhartha S. ssankar@tezu.ernet.in
Department of | Satapathy .
Computer Mr. Loitongbam lbs@tezu.ernet.in
Science & Basantakumar Singh
Assam Engineering, Mr. Sanjib Kr. Deka sdeka@tezu.ernet.in
Tezpur Mrs. Rosy Das Sarmah rosy8@tezu.ernet.in
University, _ .
Tezpur Mr. Debojit Boro deb0001@tezu.ernet.in
Mr. Bidyut Kumar Patra bidyutp@tezu.ernet.in
Dr. Pranabjyoti Dutta pjd@tezu.ernet.in
Mr. Rajib Goswami rgos@tezu.ernet.in
Mr. Debasish Das ddas@tezu.ernet.in
Dr. Themrichon Tuithung hodcse@nerist.ac.in
) tth@nerist.ac.in
t_tuithung@yahoo.com
Ms. Ningrinla Marchang nm@nerist.ac.in
ningrinla@yahoo.com
: Mr. Satya Jyoti Borah sjb@nerist.ac.in
Department of éat anerist@yahoo.com
Arunachal Computer : Y : y :
Pradesh Science, Ms. Margaret Kathing mk@nerist.ac.in

NERIST, Nirjuli

markathing@yahoo.com

Mr. Kapang Lego

ki@nerist.ac.in

Mr. M. Marjit Singh

mjs@nerist.ac.in

marjitm@yahoo.éom

Mr. Aswini Kumar Patrév :

akp@nerist.ac.in
ashwinipatra@yahoo.co.in

Mr. Monjul Saikia

msk@nerist.ac.in
monjuls@gmail.com

Mr. Amar Taggu

at@nerist.ac.in
ataggu@gmail.com

Mrs. Krishna (Chakraborty)
Paul :

kc@nerist.ac.in
kc.cs@gmail.com
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Email Address of Faculties of Computer Science Institutes of Eastern

India
State Institute Name Name of the Email Address
& Place Faculty
Dr. R. Sukesh Kumar | sukesh55@yahoo.com
Mr. Abhijit Mustafi abhijit@bitmesra.ac.in
Dr. D.K. Mallick dkmallick@gmail.com
Mr. Indrajit Mukherjee | bitindrajit2003@yahoo.co.in
Mr. 1tu Snigdh itu_snigdh@yahoo.com
Mr. K. K. Senapati kksenapati@bitmesra.ac.in
Mr. S.K. Chatterjee bitskchatterjee@yahoo.com
Department of | Ms. Amritanjali amritanjali@bitmesra.ac.in
Computer "B K S Patnaik ktosri@rediffmail.com
Scx.ence'& Mr. Partha Paul p_india@rediffmail.com
Engineering,
Birla Institute | Ms. Sanchita Paul sanchita07@gmail.com
of Technology sachitapaul07@yahoo.co.in
Ranchi Mr. Shashank shashank_pushkar@yahoo.com
Pushkar '
Ms. Shruti Garg gshruti_garg@yahoo.com
Mr. Sudip Kumar sudipsahana@bitmesra.ac.in
Sahana
Abul Aula Jasser aajasser@bitmesra.ac.in
Jharkhand .
Mr. Plaban Kumar plaban@gmail.com
Bhowmick '
Dr. Sujan Kumar sujan.kr.saha@gmail.com
Saha ,
Mr. Satish Chandra satish.panigrahi@bitmesra.ac.in
Panigrahi :
Prof. G. P. Biswas gpbiswas@gmail.com
5’°f~ Prasanta K. prasantajana@yahoo.com
ana
Department of | Dr. Chiranjeev Kumar kumar.c.cse@ismdhanbad.ac.in
Computer k_chiranjeev@yahoo.co.uk
Science & Dr. Hari Om hari.om.cse@ismdhanbad.ac.in
Engineering, | Dr. Haider Banka hbanka2002@yahoo.com
Indian School [ Dr. Sachin Tripathi -var_1285@yahoo.com
of Mines, sukomalpal@gmail.com
Dhanbad Mr. Sukomal Pal :

pal.s.cse@ismdhanbad.ac.in

Mr. Tarachand
Amgoth

a_tarachand@yahoo.com

Mr. Rajendra Pamula

_pamula.r.cse@ismdhanbad.ac.in

acrao232@yahoo.co.in

Mr. A.C.S. Rao
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Email Address of Faculties of Computer Science Institutes of Eastern

» India :
State Institute Name | Name of the Faculty Email Address
& Place
a;g'; a Prasad girija@silicon.ac.in
8;.slzradlpta Kishore pkdash@silicon.ac.in
| Miss Meenakshi Panda | meenakshi@silicon.ac.in
Miss. Kasturi Dhal ‘kdhal@silicon.ac.in
| Mr. Amarjeet Mohanty amarjeet@silicon.ac.in
Mr. Debi Prasad . .
Department of Behera dpb@silicon.ac.in
Computer Science
Elfgineering gl;.hﬁiop al Krushna sahu_gopal@silicon.ac.in
Silicon Institute of -
Mr. Jasaswi Prasad . R .
Technology, Mohanty ' J_asasw1@smcon.ac.|n
Bhubaneswar Mr. Pradipta Kumar k@sili :
Pattanayak ppattanayak@silicon.ac.in
Orissa 'I:'Argb:t‘:: yumna Kumar ptripathy@silicon.ac.in
'l}'/:':baRtlrj\(;ra Mohan rudra@silicon.ac.in
E:Arrm'afna;)alzns;ida satya@silicon.ac.in
l[\)II;.sSaumya Ranjan soumya@silicon.ac.in
“Mr. Suvendu Rup srup@silicon.ac.in
mirét;r;nm Charan tarini@silicon.ac.in
Mrs. Shivani Nanda shivani@silicon.ac.in
Mrs.Drisya SK drisya@silicon.ac.in
‘ Mr. Ajit Kumar Behera | ajitcs@silicon.ac.in
Departmer'lt of  [Mr. Alekh Mishra alekh@silicon.ac.in
(1\:/{) ?lit;;t;r; Mr. Amitav Saran amitavsaran@yahoo.co.in
Application, Mr. Aurobinda Misra aurabinda@silicon.ac.in
Sili’lc‘gcl:]hl:(flt(i)ge of 'I;Ae:n 'g:gnoj Kumar manojp@silicon.ac.in
Bhubaneswar g‘ ar.ml\gﬁ?gaKumar manojcs@silicon.ac.in

XX




Email Address of Faculties of Computer Science Institutes of Eastern

India
State Institute Name Name of the Faculty Email Address
’ & Place
Department of Mr. Mukti Routray mukti@silicon.ac.in
Master in Mr. Niranjan Kumar Ray niranjan@silicon.ac.in
Computer - - —— -
Application Mr. Rabindra Kumar Dalei | rdalei@silicon.ac.in
Silicon Institute | Mr. Sk. Kamaruddin skamaruddin@silicon.ac.in
Oégeshn‘)logy’ Mr. Suresh Chandra Nayak | sureshcn@gmail.com
aneswa :
q neswar Mr. Umasankar Das umasankar@silicon.ac.in
Mr. Tapas Kumar Maity. etapas@cemk.ac.in
Mr. Jaydev Mishra jsm03@cemk.ac.in
Mr. Pallab Mandal pallab@cemk.ac.in
Mr. Dilip Kumar Gayen dilipgayen@cemk.ac.in
Mr. Arunava Bhattacharya arunava@cemk.ac.in
Mrs. Lipika Datta (Ghosh) lipika.datta@cemk.ac.in
Orissa Department of o kshee@cemk.ac.in
C ter Mr. Kalyanasish Shee s e
ompute kshee@iitkgp.ac.in
Science and - Pl lokranjanpal@cemk.ac.i
Engineering and r. Alok Ranjan Pa alokranjanpal@cemk.ac.in
Information Mr. Kaushik Sinha kaushik-sinha@cemk.ac.in
Technology, Mr. Uttam Kumar Mondal dm@cemk.ac.in
College

of Engineering
and Management,
Kolaghat

Mr. Sushovan Das

sushovan@cemk.ac.in

Mr. Soumitra De

soumitra@cemk.ac.in

Mrs. Rinku Khatua

rinkukhatua@cemk.ac.in

Mrs. Taniya Purkait (Nath)

-tpurkait@cemk.ac.in

Ms. Sangita Saha

sangitasaha@cemk.ac.in

Ms. Soumi Choudhury

soumi_cri@cemk.ac.in

Mr. Arunabha De

arunabha@cemk.ac.in

Mr. Ranjan Maity

ranjan.maity@cemk.ac.in

Mr. Mrityunjoy Midya

mmidya@cemk.ac.in

Ms. Nazma Banu

nbanu@cemk.ac.in

Mr. Chinmay Maiti

chinmay@cemk.ac.in

Mr. Apurba Roy

apurbaroy@cemk.ac.in

Mr. Suman Bhowmik

sumanbhowmik@cemk.ac.in
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Email Address of Faculties of Computer Science Institutes of Eastern

India
State Institute Name | Name of the Faculty Email Address
& Place
Prof. Santanu Kumar Rath | skrath@nitkrl.ac.in
Prof. Sanjay Kumar Jena - skjena@nitkrl.ac.in
Department of Prof. Banshidhar Majhi bmajhi@nitkrl.ac.in
Computer Science Dr. Rameswar Baliarsingh rbsingh@nitkrl.ac.in
& Engineering, | Dr. Bibhudatta Sahoo bdsahu@nitkrl.ac.in
NIT, Rourkela Dr. Pankaj Kumar Sa PankajKSa@nitkrl.ac.in
Ms. Suchismita Chinara - suchismita@nitkrl.ac.in
Ms. Sujata Mohanty sujatam@nitkrl.ac.in
Mr. Korra Sathya Babu “ksathyababu@nitkrt.ac.in
Or. Durga P. Mohapatra durga@nitkri.ac.in
Prof. B. K. Mishra bkmishra@yahoo.co.in
Prof. Bhagyalaxmi Tripathy Sgﬁggéég:(nmi_tripathy@
Dr. Deepak Kumar Dheury | dheury83@yahoo.co.in
Orissa

Orissa Computer
Academy,
Bhubaneshwar

Dr. Kumari Mamata

Kumari_mamata81@
gmail.com

Dr. Biswarup Dash

biswarup_professional@
yahoo. com

Dr. Amarendra Sahoo

sahuu.amarendra@
rediffmail.com

Dr. Deep Kumar

kumar_deep@ rediffmal.com

Dr. Sadasib Samantaray

sadasib1980@india.com

[ Mr. Subrat Prasanna

Mishra

mishra_s_p@yahoo.com

Mr. Sasmita Subhadarsinee
Choudhury

sudhirpattnaik.oca@
gmail.com

Mrs. Chandralekha

moon_lekha@rediffmail.com

Mr. Nilamadhab Mishra

nilamadhab.mishra@
rediffmail.com

Mr. Prashanta Kumar Ojha

prashanta.ojha@gmail. com

Mr. Surjya Kanta Bebortha

sk_bebortha@rediffmail.com

Ms. Shweta Das

shwetabubu@gmail.com

Ms. Smita Maharana

smita_moharana83@
yahoo.co.in

Mr. Debiprasad Swain

mr.debiprasad81@
rediffmail.com

Mr. Manoj Kumar Sahoo

manoj_sahoo08@yahoo.co.in

Mr. Priyankar Parida

priyankar.parida@gmail.com
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Email Address of Faculties of Computer Science Institutes of Eéstern

India
State Institute Name & Name of the Faculty Email Address
Place :
Mr. Manoj Kumar Panigrahi manaj.panigrahi@gmail.
com
Orissa Computer | Mr. Dushmanta Kumar Padhi | padhi1983@gmail.com
Academy, Mr. Sunil Kumar Sahoo ' sahoo_sunil@gmail.com
Bhubaneshwar R )
. . . sheikhzkirhussain
Sheikh Zakir Hussain yahoo.com
Prof. Sangram Mudali smudali@hotmail.com
Mr. Bhawani S. Pattnaik bhawani_pattnaik@yahoo.
com
Mr. Alock Kumar Singh singhalock@yahoo.com
. ashishkumardass@
: Mr. Asish Kumar Dass - rediffmail.com |
. . rajeevranjan@ntcsindia.
Mr. Rajeev Ranjan Com
Mrs. Geetika Mudali geetika_nist@hotmail. com
Orissa Prof. Suash Deb suashdeb@yahoo.com
Mr. Pradeep Kumar Jena pradeep1_nist@yahoo. com
. ranisur@hotmail.com
Departmen.t of Mr. Anisur Rahman anisurr2001@yahoo.com
Computer Science, i :
aseshtripathy@nist.edu

National Institute of
Science and
Technology,
Berhampur

Mr. Asesh Kumar Tripathy

asesh@gmail.com

Mr. Ranjit K Behera

ranjit.behera@gmail.com

Mr. Atanu Dutta

atanu2005dutta@gmail. com

Ms. Manikonda Aparha ‘

Manikonda_Aparna@
rediffmail.com

Ms. Richa Jha .

richa.jha2@gmail.com

Mr. Ujjal Dey

Ujjal.dey03@gmail.com

Mr. Siddhartha Bhusan
Neelamani

siddhartha_b_n@yahoo.
com

Mr. Rabindra K. Shial

rkshial@yahoo.com

Mr. Debananda Kanhar

Tuna79@rediffmail.com

Dr. Diptendu Sinha Roy

diptendu.sr@gmail.com

Ms. Sumitra Ojha

sumitra_ojha@yahoo.co .in

Mr. Priyabrata Dehuri

Priyabrata229@gmail. com

Ms. Jayeeta Nayak

jayeetanayak@gmail.com
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Email Address of Faculties of Computer Science Institutes of Eastern

India
State Institute Name | Name of the Faculty Email Address
& Place ]
Mr. Bhagaban Swain bhagaban80@yahoo.com
Mr. Chandan K Behera | chandanbehera@nist.edu
Mr. Agyan k. Prusty agyan.prusty@gmail.com
Prof. Subhagata - subhagatachatterjee@
Chattopadhyay yahoo.com
Mr. Biswajit .
Department of Bhattacharyya bbhattacharyya36@gmail.com
Computer Mr. Shom Prasad Das | shom@nist.edu
Smencef, National N ndrancel . -
Institute of Mukhopadhyay neelmukherjee@vsnl.ne
Orissa Science and -
Mr. K. Lakshmi . .
Technology, Narayana lakshmi2912@hotmail. com
Berhampur Mr. Bhabani Sankar . :
Gouda bhabani012@gmail.com
Ms. Swagatika Dalai - | swagatikanist@gmail.com
Mr. Shanti Swaroop shantiswaroop2005@ yahoo.co.in
Mr. Santosh kumar kar | santoshkumarkar@gmail. Com
Mr. Vikash Kumar . .
Yaday - vik1987@gmail.com
Mr. Swapan Debbarma | swapanxavier@yahoo.co.in
Mr. Nikhil Debbarma nikhildb@rediffmail.com
Mr.Kunal Chakma kchak@yahoo.com
Ms.Smita Das _smita.das82@gmail.com
Mr.Dwijen Rudrapal dwijen_m@rediffmail.com
Department of [ 4~guman Deb sumandebcs@gmail.com
Computer | Tamat famati T
Tripura Science & r. nupg amatia anupamjamatia@gmail.com
Engineering, Mr.Tribid Debbarma tri_nit@rediffmail.com
NIIT, Agartala [ 'Mr.Nirmalya Kar Nirmalya.kar@gmail.com

Mr.Agnivesh Pandey

agniv@gmail.com

Ms.LaIitar Kumari

kumaril2003@yahoo.co.in

Ms.Moumita Majumder

moumita2003@rediffmail.com

Ms.Anita Padhi

padhianita@rediffmail.com

Parna Chakraborty

erparna@yahoo.com

[ "Mr. Alak Roy

alakroy@ueuo.com
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Email Address of Faculties of Computer Science Institutes of Eastern

India
State Institute Name | Name of the Faculty Email Address
& Place
’ Prof. Anupam Basu anupam@cse.iitkgp.ernet.in
P. Bhowmick | pb@cse.iitkgp.ernet.in
Goutam Biswas goutam@cse.iitkgp.ernet.in
Prof. P. P. Chakrabarti ppchak@cse.iitkgp.ernet.in
rschakraborty @
R. 8. Chakraborty cse.iitkgp.ernet.in-
A. Das abhij@cse.iitkgp.ernet.in
Prof. P. Dasgupta pallab@cse.iitkgp .ernet.in
P. S. Dey psd@cse.iitkgp.ernet.in
N. Ganguly niloy@cse.iitkgp.ernet.in
Prof. Sujoy Ghose sujoy@cse.iitkgp.ernet.in
Department of Prof. A. Gupta agupta@cse.iitkgp.ernet.in
Computer G. Harit gharit@cse.iitkgp.ernet.in
Science & Prof. Rajeev Kumar rkumar@cse.iitkgp.ernet.in
Engineering,  '55"A K Majumdar akmj@cse.itkgp.ernet.in
: Indian Institute of 1 _ _
West Technology (IIT), Prof. R. Mall ‘ rajib@cse.iitkgp.ernet.in
Bengal Kharagpur Prof. C. Mandal chitta@cse.iitkgp.ernet.in
: P. Mitra pabitra@cse.iitkgp.ernet.in
Prof. J. Mukhopadhyay jay@cse.iitkgp.ernet.in
Prof. D. Mukhopadhyay debdeep@cse.iitkgp.ernet.in
Prof. Ajit Pal apal@cse.iitkgp.ernet.in
Prof. S. P. Pal spp@cse.iitkgp.ernet.in
_Prof. D. Roychowdhury dre@cse.iitkgp.ernet.in
Prof. D. Sarkar ds@cse.iitkgp.ernet.in
Prof. S. Sarkar sudeshna@cse.iitkgp.ernet.in
Prof. I. Sengupta isg@cse.iitkgp.ernet.in
Abhik Mukherjee abhik@cs.becs.ac.in
Prof. Amit' Das amit@cs.becs.ac.in
Department of Apurba Sarkar sarkar@cs.becs.ac.in,
Cpmputer sarkarapurba@yahoo.co.in
Science and 5 ” :
Technology, Asit Das akdas@becs.ac.in
Bengal Biplab K Sikdar biplab@cs.becs.ac.in
Engineering D.M.Kar dmk@cs.becs.ac.in
College, Shibpur Prof. Jaya Sil js@cs.becs.ac.in
Manas Hira manas@cs.becs.ac.in,

| manashira2002@yahoo. com
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Email Address of Faculties of Computer Science Institutes of Eastern

India
State Institute Name | Name of the Faculty | Email Address
& Place
Saptarshi Ghosh sghosh@cs.becs.ac.in,
saptarshi_bec@yahoo .com
Department of | Sekhar Mandal sekhar@cs.becs.ac.in
West Computer Prof. Sipra Das Bit | sdasbit@yahoo.co.in,
Bengal Science and sb@cs.becs.ac.in
: Technology, Somnath Pal- sp@cs.becs.ac.in
Bengal
Engineering Sulata Mitra sulata@cs.becs.ac.in

College, Shibpur

Prof. Susanta
Chakraborty

susanta_chak@yahoo.co. in,
susanta.chak@gmail.com

Prof. Uma Bhattacharya

ub@cs.becs.ac.in,
uma_bh2000@yahoo.co. in
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ANNEXURE II (B)

Email Address of Faculties of Management Institutes of Eastern India

State Institute Name | Name of the Faculty Email Address
& Place
Ms. Aradhana Borthakur aradhana@cmsdu.org
- aradhana.borthakur@
rediffmail.com
" Mr. Arup Goswami arup@cmsdu.org
arup_gos@sify.com
Ms. Brishni Borkotoky brishni@cmsdu.org
Ms. Darshana Bhagowati darshana@cmsdu.org
darshana_bhagowati@yahoo.
co.in
Mr. Himadri Barman himadri@cmsdu.org
zeroboyas@yahoo.com
Prof. Homeswar Goswami homeswar@cmsdu.org
Centre for __ i i
Management Mr. Mithun Jagadish mithun@cmsdu.org
. Sharma
Studies,
Dibrugarh Dr. Pratim Barua pratim@cmsdu.org
University pratim_barua@sify.com
Dibrugarh Mr. Rakesh Chamua rakesh@cmsdu.org
Assam Mr. Rohit Kumar Sharma rohit@cmsdu.org
Mr. Shubrangshu Baruah _ shubrangshu@cmsdu.org
Ms. Suman Mahanta suman@cmsdu.org
Syed Sajid-ul-Istam sajid@cmsdu.org
sajid._mta@yahoo.com
Department of Prof. Mukulesh Baruah Profmbaruah@gimt-
. guwahati.ac.in
Business : .

.. ] Mr. Shazeed Ahmed shazeed_mba@gimt-
Girijnanda Mrs. Gitika Talukdar Haque | gitika mba@gimt-
Chowdhury guwabhati.ac.in
Institute of Ms. Nilanjana Deb nilanjana_mba@gimt-

Management guwahati.ac.in
and Mr. Rajdeep Deb rajdeepmba@gimt-

Technology, guwahati.ac.in
Guwabhati Mr. Jasojit Debnath jasojit_mba@gimt-

guwahati.ac.in

Ms. Sampurna Bhuyan

Sbhuyan_mba@gimt-
guwahati.ac.in
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Email Address of Faculties of Management Institutes of Eastern India

State Institute Name & | Name of the Faculty Email Address
Place ‘
Prof. Mrinmoy Kr. Sarma | mrinmoy@tezu.ernet.in
Prof. Chandana Goswami | cg1@tezu.ernet.in
Prof. S. S. Sarkar subh@tezu.ernet.in
Prof. Debabrata Das ddas09@tezu.ernet.in
Department of . o
. Dr. Chandan Goswami chand@tezu.ernet.in
Business _ . .
Assam Administration, Dr. Papori Baruah papori@tezu.ernet.in
Tezpur University, | Or- Tridib R. Sarma tridib@tezu.ernet.in
Tezpur Dr. Anjén’Bhuyan anjanb@tezu.ernet.in
Ms. Heera Barpujary heera@tezu.ernet.in
Mr. Arup Roy arup@tezu.ernet.in
Dr. Kakali Mahanta kakali@tezu.ernet.in
Dr. Runumi Das runumi@tezu.ernet.in
Mr. Mridul Dutta mridul@tezu.ernet.in
Department of Dr. Kamesh Kumar www.dr.kameshkumar@
Business ' gmail.com
Administration, B Priti Kashyap www.kashyappriti@gmail.
Anurag Narayan com
College, Patna
Mr. Sudhir Kumar Jha skiha@inmipat.ac.in
Bihar L N Mishra Dr. Shivadeo Singh sdsingh@Inmipat.ac.in
Institute of Dr. (Mrs.) Shahnaz Mirza | smirza@Inmipat.ac.in
Economic , Dr. Chandra Singh csingh@lnmipat.ac.in
Developmpnt& Dr. Prabhat Kr. Yad kyad Inmipat.ac.i
Social Change, r. Prabhat Kr. Yadav pkyadav@Iinmipat.ac.in
Patna Mr. Niraj Sinha nsinha@Inmipat.ac.in
Dr. R. N. Jha rnjha@lnmipat.ac.in
Dr. S.K. Bose skbose@bitmesra.ac.in
Dr. Utpal Baul utpalbaul@bitmesra.ac.in
Dr. Manju.Bhagat manju_bhagat1@yahoo.com
Department of Dr. R.N. Bhagat rnbhagat@gmail.com
Management, Birla [Dr. Shradha Shivani shraddhashivani@bitmesra.
Institute of ac.in

Jharkhand

Technology,
Ranchi

Mr. S.C. Mishra -

scmishra@bitmesra.ac.in

Dr. Vijay Agarwal

vijayag@gmail.com
vagarwal@bitmesra.ac.in

Dr. Rohit Kumar Pande

rkpane@bitmesra.ac.in

Mr. Amitabh Verma

verma_info@rediffmail.com
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& Place .
Mr. Anand Kumar anandkunmar1971@gmail. com
Department of : - -
Management, Mr. Shelly Sr_lvastava shelly@bitmesra.ac.in
Birla Institute of | Mr. Anand Prasad Sinha mr__anand_sinha@rediffmail.
Technology, com
Ranchi Mr. Sujata Priyambada spdash@bitmesra.ac.in
Dash
Dr. P. C. Jha pcjha@bitmesra.ac.in
Prof. Kampan Mukherjee | kampan_m@hotmail.com
Prof. Mihir Sinha mihirsinha@comcast.net
Prof. Pramod Pathak . pramod_ism@rediffmail. com
Department of | Prof- Chandan Bhar chandanbhar@hotmail.com
Management Prof. J. K. Pattanayak jkpattanayak@yahoo.co.in
Studies, Ind.lan - Prof. G. S. Pathak gspathak@gmail.com
School of Mines, : ,
Dhanbad Dr. P. K. Chakrabarti prabhas48@hotmail.com
Dr. Saumya Singh saumyasingh@rediffmail. com
Dr. Sandeep Mondal sandeepmondal@hotmail. com
: Dr. Mitali Sen mitalisen@rediffmail.com
Jharkhand Dr. Niladri Das niladri_pnu2003@yahoo. co.in
Dr. Mrinalini Pandey mrinal_nalini@yahoo.co.in
Dr. C. Jesurajan jesuraj@xiri.ac.in
Dr. Abhijit Gangopadhyay | abhijitg@xlri.ac.in
Ms. Anita Sarkar anitasarkar@xlri.ac.in
Mr. Antony Uvary tony@xlri.ac.in
gg Sgrundhata-Sarkar | arundhatisb@xiri.ac.in
Dr. Bijaya K. Mangaraj mangaraj@xliri.ac.in
XLRI, Jameshpur | Mr. Debasis Pradhan debasis@xlri.ac.in

debasispradhan@yahoo.com

Dr. Ekkirala S Srinivas

srinivas@xlri.ac.in

Mr. Gloryson R B Chalil

gloryson@xiri.ac.in

Dr. Gourav Val!abh

gvallabh@xlri.ac.in

Dr. H. K. Pradhan

pradhan@xiri.ac.in

Dr. L. 8. F. [rudayaraj

isfraj@xlri.ac.in

Mr. Indrajit Mukherjee

indrajit@xlri.ac.in

Dr. J. Singh

jittusingh@xlri.ac.in

Mr. James Santhanam -

js@xlri.ac.in

Mr. L Gurunathan

guru@xlri.ac.in
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State Institute Name | Name of the Faculty Email Address
& Place '
Dr. M Srimannarayana sriman@xlri.ac.in
Mr. M G Jomon joe@xlri.ac.in
Dr. Madhukar Shukla madhukar@xlri.ac.in -
Mr. Manish Singhal manishs@xlri.ac.in
Mr. Manoj T Thomas manojthomas@xIri.ac.in
Mr. Munish Thakur | munish@xlri.ac.in
Dr. Narasimhan Rajkumar@xliri.ac.in
Rajkumar
Dr. Panka Toppo panka@xlri.ac.in
Dr. Paul Fernandes paulfernandes@xlri.ac.in
Pingali Venugopal pingali@xlri.ac.in
Mr. Pitabas Mohanty pitabasm@xlri.ac.in
Mr. Prabal K Sen prabal_sen@xlri.ac.in
Mr. Pranabesh Ray pray@xlri.ac.in
Mr. Prantik Ray prantik@xlri.ac.in
Mr. Rajeev Sharma rsharma@xliri.ac.in
. Mr. Rajiv Misra rajiv@xlri.ac.in
Jharkhand | XLRI, Jameshpur =g iimar Kakani

kakani@xlri.ac.in

Mr. Sabyasachi Sengupta

ssengupta@xiri.ac.in

Dr. Sanjay Patro

1 sanjay@xilri.ac.in

Mr. Sanjeev Varshney

sanjeevvarshney@axlri.ac.in
vsanjeev2002@yahoo.com

Dr. Santanu Gupta

santanu@xlri.ac.in

Dr. Santanu Sarkar

ssarkar@xlri.ac.in

Santosh Kumar Sangem

santoshsangem@xlri.ac.in

Dr. Sharad Sarin-

sarin@xlri.ac.in

Dr. Smitu Malhotra

| smitu@xlri.ac.in

Mr. Soumyakanti

| Chakraborty

soumyakc@xlri.ac.in

Mr. Soumendra N. Bagchi

S_bagchi@xiri.ac.in

Mr. Soumyakanti
Chakraborty

soumyakc@xlri.ac.in

Mr. Suma Damodaran

suma@xlri.ac.in

Dr. Sumit Sarkar

sumits@xlri.ac.in

Dr. Supriya Kumar De

skde@xlri.ac.in

Mr. Suresh Paul Antony

spa@xlri.ac.in

Mr. Swarup Mandal

swarup@xilri.ac.in
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State Institute Name | Name of the Faculty | Email Address
& Place
i Mr.T.A.S. tasviji@xlri.ac.in
Vijayaraghavan .
Dr. T. Gangopadhyay tamonas@xlri.ac.in
Jharkhand XLRI, Dr. Tata L. Raghu Ram | raghutata@xiri.ac.in
Jameshpur — ———
Mr. Trishit tbandyo@xilri.ac.in
Bandyopadhyay
Mr. Uday Damodaran uday@xlri.ac.in
Dr. Vishwa Ballabh vishwa@xlri.ac.in
Prof.(Dr.) Bishnupriya dr_b_mishra@yahoo.com
Mishra
Dr. Sakti Prasad Rath sprath@yahoo.co.in _
Dr. A.K. Mohanty akshaya_dram@yahoo.com
Mr. Anil Kumar Mishra | anilmishra5555@rediffmail com
Ms. Namita Rath rath_namita@rediffmail.com
Academy of "M Rajesh Ku. rajesh.ranjita@gmail.com
Management | Satpathy
Studies, s Sujata Rath sujatarath_1973@yaho0.co.in
Bhubaneswar _ i —
Mr. Devi Prasad Kar devi_ams@rediffmail.com
Ms. Sasmita Nayak sasmitanayak_2006@yahoo.com
Ms. Roshni Mohanty roshni_mohantyams@yahoo.com
Ms. Itishree Moharana | itishreemohaana@yahoo.co. in
| Ms. Lopamudra imlopa11@yahoo.co.in
Orissa “Mr. Jagannath Mohanty | jagmohanty@rediffmail.com
Mr. Bhaskar mktg_man2004@yahoo.co.in, mark
Bandyopadhay eteer2006@rediffmail. Com
Dr. Sisira Kanti Mishra | sisira_mishra@yahoo.com
Department of Mr. Chinmaya Sahu Chinmaya.Sahu.26@gmail. Com
Management Mr.Ajay Kumar Rath ajay_rath02@yahoo.com
Studies, Mr. Sarat Jena Saratkumar.jena@gmail.com
National '

Institute of
Science and
Technology,
Berhampur

Ms. Aparajeeta Patnaik

aparajeeta100@gmail.com

Mr. Deepak Behera

deepakbehera123@rediffmail.
com

Mr. Suresh Chandra
Patnaik

sureshpreeti@yahoo.com

Dr. B. Pavan Kumar

PavahéS@yahoo.com

Mr. Bora Balaram

balaram_bora@rediffmail.com

Mr. Tryambaka
Mahapatra

tsmahapatra@nist.edu

Mr. Minakshi Prasad
Mishra

“apmb56@rediffmail.com
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State Institute Name Name of the Faculty Email Address
& Place _
Sayed Sahed Ahmed ahmed@imis.ac.in
Prof. Subhamaya Panda spanda@imis.ac.in
Dr. P. Hanuman'tha'RaoA p_rao@imis.ac.in
Mr. Sourabh Bhattacharya' sourabh@imis.ac.in
Prof. V T Thomas vt_thomas@imis.ac.in .
Prof. Chinmaya Kumar ck_dash@imis.ac.in
Dash
Mr. Siba Prasad Mohapatra | spm@imis.ac.in
Dr. RKS. Mangesh Dash mangesh@imis.ac.in,
. ) : mangeshds@yahoo.co.in
Institute of Suvendu Kr. Pratihari épratihari@imis.ac.in
Management & | pr. pindayal Swain dindayalswain@gmail.com
Information | pr gynita Mall sunita@imis.ac.in
Science (IMI_S)’ Tanmoy De tanmoyde@imis.ac.in
Bhubaneswar Manidatta Ray manidatta@imis.ac.in
Rabinarayan Patnaik rabi@imis.ac.in
Dr .Usha Kamilla usha@imis.ac.in
Orissa 1 Sujit Kumar Baboo sujit@imis.ac.in
Brahmadev Panda bpanda@imis.ac.in
Bébuli Sahu bsahu@imis.ac.in
2{1 ‘g}asr:aa; ?;irl‘a sharmila@imis.ac.in
Surya Dev _ sugadev@imié.ac.in
Seshadev Sahoo _| sd_sahoo@imis.ac..in
Dr. Purnima Anjali Mohanty | ‘purnima@imis.ac.in
Abhijit Panda a_panda@imis.ac.in
Ashok Kumar Mishra ashok@imis.ac.in
Dr. Santap Sanhari . L .
Mishra ssmishra@imis.ac.in
Divya Gupta divya@imis.ac.in
Anupam Chand anupam(@imis.ac.in
Prof. Sailabala Debi sailabala@ksom.ac.in
Dr. Snigdha Tripathy stripathy@ksom.ac.in
KIIT School of | Mr. Amiya K. Sahu amiyasahu@ksom.ac.in
Management, | Mr. Anandadeep Mandal | anandadeep@ksom.ac.in
Bhubaneswar

Dr. B.C.M.Patnaik

bempatnaik@ksom.ac.in

Mr. Chandrakanta Sahoo

chandrakant@ksom.ac.in

Mr. Jyotirmay Mohanty
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Email Address of Faculties of Management Institutes of Eastern India

State Institute Name Name of the Faculty Email Address
& Place
Ms. Priti Rachayeeta ritirs@ksom.ac.in
Mr. Rabindra Nath Swain rnswain@ksom.ac.in
Mr. Saroj Ku. Routray saroj@ksom.ac.in
Mr. Sashi Mishra sashimishra@ksom.ac.in
. Prof. Ashok Kumar Sar aksar’@ksom.ac.in
. dean@ksom.ac.in
Dr. Surbhi Kapur surbhi@ksom.ac.in
Prof. A.K.Mohapatra akmohapatra@ksom.ac.in
Ms. Debjani Ghosh debjani@ksom.ac.in
Dr. Ipseeta Satpathy ipseeta@ksom.ac.in
Prof. Jitendra Mohanty jmohanty@ksom.ac.in
Partho Sarothy Sengupta partho_s@ksom.ac.in
Dr. Sasmita Mishra sasmita.mishra@ksom.ac.in
Mr. Ashutosh Kar ashutoshkar@ksom.ac.in
Mr. Jyotiranjan Hota jrhota@ksom.ac.in
Ms. Ruchi Sharma ruchi@ksom.ac.in
KIIT School , , .
. of Dr. Srikant Das srikant@kiit.ac.in
Orissa Mahagement, Mr. Biranchi Prasad Panda | biranchi@ksom.ac.in
Prof. Kaushik Sahu kaushik@ksom.ac.in

Bhubaneswar

Mr. Nihar Ranjan Beura

nrbeura@ksom.ac.in

arvind@ksom.ac.in

Mr. Arvind Tripathy
Dr. Biswaijit Das

biswajit@ksom.ac.in

Mr Biswajeet Patnaik

biswajeet.patnaik@ksom.ac.in

Mr. Chandan Thakur

chandanthakur@ksom.ac.in

Ms. indirah Indibara

indira@ksom.ac.in

Mr. Jogendra Kumar Nayak

jnayak@ksom.ac.in

Prof. L K Vaswani

Ikv@ksom.ac.in

Mr. M.A.Manoj manoj@ksom.ac.in
Mr. P. S . Dhal psdhal@ksom.ac.in
Mr. P. R. Sahoo prsahoo@ksom.ac.in

Prof. Rajyalakshmi Manda

rmanda@ksom.ac.in

Mr. Suva Kanta Mohanty

smohanty@ksom.ac.in

Prof. Rabi N Subudhi
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Email Address of Faculties of Management Institutes of Eastern India

State Institute Name Name of the Faculty Email Address
& Place ' .
Asit Ranjan Mohanty asit. mohanty@ximb.ac.in
: : banikant@ximb.ac.in
Prof. Banikanta Mlshra banikanta@hotmail.com
Bishnu Prasad Mishra bishnu@ximb.ac.in
Prof. D. Venkata Ramana ramana@ximb.ac.in
Pradyumna Kumar Mohanty pkm@ximb.ac.in
- shridhar@ximb.ac.in
Prof. Shridhar Kumar Dash Shridhar.K.Dash@gmail.com
Soumya Guha Qe§ soumya@ximb.ac.in_
Subha Kant Padhi skpadhi@ximb.ac.in
Prof. Biresh K Sahoo biresh@ximb.ac.in
Dr. Biswa Swarup Misra biswa@ximb.ac.in
Prof. Latha Ravindran lata@ximb.ac.in
Prof. Prahlad Mishra pmishra@ximb.ac.in
Sureswari Prasad Das spdas@ximb.ac.in
Prof. P.D. Thomas thomas@ximb.ac.in
. . Prof. S.S. Ganésh ssganesh@ximb.ac.in
Xavier Institute of ganesh@ximb.ac.
Orissa Management, Prof. Saveeta Mohanty saveta@ximb.ac.in
Bhubaneswar | Dipak Misra dipak@ximb.ac.in

Prof. Gopal Krishna Nayak

gopal@ximb.ac.in

Prof. P.T. Joseph

pti@ximb.ac.in

Rahul Thakurta

rahul@ximb.ac.in

Dr. Sanjay Mohabatra

sanjaym@ximb.ac.in

Umesh H. Rao umesh@ximb.ac.in
Dr. Krishna Das Gupta krishna@ximb.ac.in
M.N. Tripathi mnt@ximb.ac.in

Dr. Paromita Goswami

paromita@ximb.ac.in

Dr. Rajeev Roy

rajeev@ximb.ac.in

Dr. Sandip Anand

sandip@ximb.ac.in

Dr. Subhasis Ray

sray@ximb.ac.in

Dr. Pradip Kumar Bala

pradip@ximb.ac.in

Dr. Sambit Mukherjee

sambit@ximb.ac.in

Prof. Santosh K. Bishwal

skb@ximb.ac.in

Dr. Subhajyoti Ray

subhajyoti@ximb.ac.in

Prof. W.S. William

winfred@ximb.ac.in

Prof. George Joseph

jgeorge@ximb.ac.in

Prof. Fakir Mohan Sahoo

fakirmohan@ximb.ac.in

Prof. Amar KJR Nayak

amar@ximb.ac.in

Dr. Bibhu Prasan Patra

bibhu@ximb.ac.in
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State | Institute Name Name of the Faculty Email Address
& Place
" - | Prof. Brajarj Mohanty - brajaraj@ximb.ac.in
Prof. Debiprasad Dash dpdash@ximb.ac.in
Dr. E. M. Rao emrao@ximb.ac.in ’
Dr. Ibha Kumar ibha@ximb.ac.in
Xavier Institute | Mr. Mallika Nawal mnawal@ximb.ac.in
Orissa | of Management, |55 Bishny Prasad Mishra bishnu@ximb.ac.in
Bhubaneswar - -
Prof. C. Shambu Prasad shambu@ximb.ac.in
Jeevan J. Arakal jeevan@ximb.ac.in
Prof. K.T. Chandy ktchandy@ximb.ac.in
Dr. Niraj Kumar niraj@ximb.ac.in
Prof. S. Peppin peppin@ximb.ac.in
Dr. Sudhansu Sekhar Singh | sssingh@ximb.ac.in
Abhishek Goel agoel@iimcal.ac.in
Prof. Amit Jyoti Sen ajsen@iimcal.ac.in
' ajsen@hotmail.com
Prof. B. N. Srivastava | bnsri@iimcal.ac.in
bnsrivastava@hotmail.com
Chetan Joshi chetan@iimcal.ac.in
Jacob D Vakkayil jacobdv@iimcal.ac.in
jacobdvakkayil@yahoo.com
Prof. Leena Chatterjee lc@iimcal.ac.in
Indian Institute | Nimruji Prasad J nimruji@iimcal.ac.in
West of Management, : nimruji@gmail.com
Bengal Calcutta Rajiv Kumar rajiv@iimcal.ac.in
(IIMC), Sujoya Basu sujoya@iimcal.ac.in

Kolkatta

mail_sujoya@rediffmait.com

Prof. Vidyanand Jha

viha@iimcal.ac.in

Apoorva Bharadwaj

apoorva@iimcal.ac.in
drapoorvabharadwaj@gmail. com.

Prof. Panduranga Bhatta,C

cpbhatta@iimcal.ac.i

Prof. Shantanu Dey

shantanu@iimcal.ac.in
dey.shantanu6@gmail.com

Prof. Amitava Bose

abose@iimcal.ac.in

Prof. Anindya Sen

asen@iimcal.ac.in
ani01_sen@yahoo.co.in

Prof. Anup K. Sinha

aksinha@iimcal.ac.in

Prof. Arijit Sen

arijitsen@iimcal.ac.in

Prof. Manisha Chakrabarty

mchakrabarty@iimcal.ac.in
m.chakrabarty@gmail.com
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State | Institute Name | Name of the Faculty Email Address
: & Place ’
Prof. Mritiunjoy Mohanty mritiunjoy@iimeal.ac.in
' mritiunjoy@gmail.com
Parthapratim Pal parthapal@iimcal.ac.in
parthapal@gmail.com
‘Runa Sarkar runa@iimcal.ac.in
Prof. Soumyen Sikdar ssikdar@iimcal.ac.in
: ' soumyen1956@gmail.com
Prof. Sudip Chaudhuri sudip@iimcal.ac.in
sudip1952@yahoo.co.in
Arpita Ghosh arpitag@ijimcal.ac.in
Prof. Ashish K akb@iimcal.ac.in
Bhattacharyya asish.bhattacharyya@gmail. com
Prof. Ashok Banerjee ashok@iimcal.ac.in
Prof. B B Chakrabarti bbc@iimcal.ac.in .
Prof. Dipankar Mitra dm@iimcal.ac.in
Manju Jaiswall manju@iimcal.ac.in
'Indian Institute manju.jaiswall@gmail.com
of Management, | Amit Dhiman amitdhiman@iimcal.ac.in
West Calcutta amit_dhiman@hotmail.com
Bengal IIMC), Prof. Debashish debashish@iimcal.ac.in
Kolkatta Bhattacherjee - debashish1955@gmail.com

Prof. Prodip Kumar Sett

pksett@iimcai.ac.in
pksett@hotmail.com

Prof. Pulak Das

pulak@iimcal.ac.in

Prof. Ambuj Mahanti

am@iimcal.ac.in

Prof. Anup K Sen

sen@iimcal.ac.in
anupksen@gmail.com

Prof. Asim K Pal

asim@iimcal.ac.in

Prof. Debashis Saha

ds@iimcal.ac.in
ds.calcutta@gmail.com

Prof. Parthasarathi
Dasgupta

partha@iimcal.ac.in
psdg_cal@yahoo.com

Priya Seetharaman

priyas@iimcal.ac.in

Prof. Rahul Roy .

rahul@iimcal.ac.in
rahul_roy_iim@hotmail.com

Prof. Sanjiv Damodar
Vaidya

sdvaidya@iimcal.ac.in
sanjivvaidya@yahoo.com

Prof. Somprakash
Bandyopadhyay

sdmprakash@iimcal.ac.in

Prof. Subir Bhattacharya

subir@iimcal.ac.in

Prof. Uttam Kumar Sarkar

uttam@iimcal.ac.in
uttamksarkar@gmail.com
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State | Institute Name Name of the Faculty Email Address
& Place
Prof. Anjan Raichaudhuri anjan@iimcal.ac.in
| anjan.raichaudhuri@gmail. com
Prof. Ashish Kumar Banerjee | ABANERJE@iimcal.ac.in
Prof. Janakiraman Moorthy janaki@iimcal.ac.in
: janaki@iimcal.ac.in
Krishanu Rakshit . krishanu@iimcal.ac.in
krishanu.rakshit@hotmail.com
Prof. Prafulla Agnihotri . prafulla@iimcal.ac.in
i pyagnihotri@gmail.com
Prashant Mishra | prashant@iimcal.ac.in
' pgpchairman@iimcal.ac.in
pmishra7374@hotmail.com
Prof. Ramanuj Majumdar ramanuj@iimcal.ac.in
» prof.majumdar@gmail.com
Ramendra Singh - ramendra@iimcal.ac.in
ramendra2005@gmail.com
Indian Institute | Rohit Varman rohit@iimcal.ac.in
of Management, [ Prof. Ashis K Chatterjee | ac@iimcal.ac.in
West Calcutta akc1952@yahoo.co.in
Bengal (IIMC), Prof. Balram Avittathur balram@iimcal.ac.in
Kolkatta

Bodhibrata Nag

bnag@iimcal.ac.in
bodhi@ieee.org
bodhibratanag@gmail.com

Dileep Satappa More

dileep_more@iimcal.ac.in

' | dileep.more@gmail.com

Prof. M N Pal

mnp@iimcal.ac.in

Megha Sharma

megha@iimcal.ac.in

Partha Priya Datta

ppdatta@iimcal.ac.in
parthapriya.datta@gmail.com

Preetam Basq

preetamb@iimcal.ac.in
preetam.basu@gmail.com

Prof. Rahul Mukerjee

rmuk1@hotmail.com

| rmuk@iimcal.ac.in

Prof. Savhadeb Sarkar

sahadeb@iimcal.ac.in

Prof. Saibail Chattopadhyay

chattopa@iimcal.ac.in
chattopa@hotmail.com

‘Sanjeet Singh

sanjeet@iimcal.ac.in
ssinghsanjeet@yahoo.com

Prof. Subrata Mitra -

subrata@iimcal.ac.in
subratamitra@hotmail.com

Sumanta Basu

| sumanta@iimcal.ac.in

XXXVII -




Email Address of Faculties of Management Institutes of Eastern India

State Institute Name Name of the Faculty Email Address
& Place ,
‘ Prof. Annapurna Shaw ashaw@iimcal.ac.in
‘ annapurnashaw@hotmail.com
Bhaskar Chakrabarti bhaskar@iimcal.ac.in
Prof. Biju Paul Abraham abraham@iimcal.ac.in
. bijuaa@hotmail.com
Prof. Jayanta jayantaban@yahoo.in
Bandyopadhyay jayanta@iimcal.ac.in
Prof. Kalyan Sankar Mandal ksm@iimcal.ac.in
kalyanmandall@gmail.com
Manish Kumar Thakur mt@iimcal.ac.in
thakurmk@hotmail.com
R Rajesh Babu - | rajeshbabu@iimcal.ac.in
rajeshbabur@gmail.com
Indian Institute [ Prof, Raghabendra rc@iimcal.ac.in
of Management, | Chattopadhyay rchattopadhyay@gmail.com
Calcutta V.K. Unni unniv@iimcal.ac.in
(IIMC), krisunni@rediffmail.com
Kolkatta Biswatosh Saha biswatosh@iimcal.ac.in )
- biswatoshsaha@rediffmail. com
- West Prarthan Desai prarthan@iimcal.ac.in
Bengal Prof. Ranjan Das rdas@iimcal.ac.in
Sai Prakash R. lyer saiprakash@iimcal.ac.in
Prof. Shekhar Chaudhuri director@iimcal.ac.in
Prof. Sougata Ray sougata@iimcal.ac.in
- ray.sougata@gmail.com
Prof. Sushil Khanna sushil@iimcal.ac.in
Prof. T P Bagchi { bagchi @ vgsom.iitkgp.ernet.in
S Bhattacharya sujoybtc@ vgsom.iitkgp.ernet.in
P S Das psd @ vgsom.iitkgp.ernet.in
Vinod Gupta | B Datta bd @ vgsom.iitkgp.ernet.in
School of S K Datta saroj @ vgsom.iitkgp.ernet.in
Management, gzghanK De - drskde @ vgsom.iitkgp.ernet.in
IIT, Kharagpur

Kunal K Ghosh '

kunal @ iem.iitkgp.ernet.in

Prof. R Ghosh -

' ranjan @ vgsom.iitkgp.ernet.in

Prof. K K Guin

kalyan @ vgsom.iitkgp.ernet.in

V Madhavan

vinodh.madhavan @
vgsom.iitkgp.ernet.in

Aradhna Malik

amalik@vgsom.iitkgp.ernet.in
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State Institute Name Name of the Faculty Email Address
~ & Place :
C S Mishra csmishra@vgsom.iitkgp.ernet.in
A K Misra arunmisra@vgsom.iitkgp.ernet.in
Prof. P Mukherjee prithwis@vgsom.iitkgp.ernet.in
S Mukhopadhyay susmita@vgsom.iitkgp.ernet.in
Rudra P Pradhan rudrap@vgsom.iitkgp.ernet.in
Vinod Gupta M prapina Rajib prabina@vgsom.iitkgp.ernet.in
West School of _ i
Bengal Management, S Roy santanu@vgsom.iitkgp.ernet.in
IIT, Kharagpur | AN Sadhu amar@vgsom.iitkgp.ernet.in
S Sahney sahney@vgsom.iitkgp.ernet.in
G S Sanyal gssanyal@vgsom.iitkgp.ernet.in
A Sarkar | asarkar@vgsom.iitkgp.ernet.in
Prof. G Sinha gautam@vgsom.iitkgp.ernet.in

Prof. S Srinivasan

ssvasan@vgsom.iitkgp.ernet.in

Prof. A Tripathy

tripathy@vgsom.iitkgp.ernet.in

Saroj Ray

sarojray@vgsom.iitkgp.ernet.in
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ANNEXURE IT

Website Address of Computer Science and Management Institutes of

Eastern India

State

Branch

Institute Name &
Place

Website Address

Assam

Computer
" Science

Department of
Computer Science,
Assam University,

Silchar

http://www.assamuniversity.nic.in
/computerscience.html

Department of
Computer Science,
Gauhati University,

Guwabhati

hAttp://www.gauhati.ac.in
/computer_science/index.htm

. Department of
Computer
Application,
Girijnanda
Chowdhury Institute
of Management and
Technology,
Guwabhati

http://www.gimt-
guwahati.ac.in/mca/index.html

Department of
Computer Science &
Engineering,
~ Girijnanda
Chowdhury Institute
of Management and
Technology,
Guwabhati

http://www.gimt-guwahati.ac.in/
comsc&enginerring.php

Department of
Computer Science &
Engineering, Indian
Institute of
Technology (IIT),
Guwahati

http://cse.iitg.ernet.in/

Department of
Electronics and
Telecommunication,
National Institute of
Technology (NIT),
Silchar

http://wWw.nits.ac.in/department
/Mmew%20cse%20blue/
homecse.html

Department of
Computer Science &
Engineering, Tezpur

University, Tezpur

http://www.tezu.ernet.in/dcompsc/
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State

Branch

Institute Name &
Place

Website Address

Assam

Management

Assam Institute of
- Management,
Guwabhati -

http://www.aimguwahati.edu.in/

Centre for .
Management
Studies, Dibrugarh
University,
Dibrugarh

http://Www.cmsdu.org/

Darwin School of
Business, Guwahati

http://www.darwinschool.com/

Department of
Business

Administration,

- Assam University,

Silchar

* http://www.assamuniversity.nic.in
/dba.html

Department of
~ Business
Administration,
Gauhati University,
Guwahati

http://www.gauhati.ac.in/
business_administration/index.htm

Department of
Business
Administration,
Girijnanda
Chowdhury
Institute of
Management and
Technology,
Guwabhati

http://www. gifnt-
guwabhati.ac.in/mba/index.html

Department of
Business
Administration,
Tezpur University,
Tezpur

http://www.tezu.ernet.in/dba/new/

Don Bosco Institute
of Management,
Guwahati

http://www.dbim.ac.in/

North Eastern
Regional Institute
of Management

(NERIM),

http://nerimmba.org/nerim/
index.asp

Guwabhati
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State

Branch

Institute Name &
Place

Website Address

Arunachal
Pradesh

Computer
Science

Department of
Computer Science,
NERIST, Nirjuli

http://www .nerist.ac.in
/departments/computer_science -
/index.htm

Bihar

Computer
Science

Department of
Computer Science &
Engineering,
Maulana Azad
College of
Engineering &
Technology, Patna

http://www.macet.net.in/computer.
htm '

Management

Arcade Business
College, Bodhgaya

http://www.abcollege.org/

Department of
Business
Administration,
Anurag Narayan
College, Patna

http://www.ancpatna.com/business
%?20administration%20home.html

Department of
Business
Administration,
Tilkha Manjhi
Bhagalpur .

University,
Bhagalpur

http://tmbu.org/mbahome.asp

L N Mishra Institute
of Economic
Development &
Social Change, Patna

-http://Inmipat.ac.in‘home/
index.htm

Patna Women’s
College, Patna

http://www.patnawomenscollege.i
n/bba.htm

Vaishali Institute of
‘Business & Rural
Management
Muzzaffarpur

http://www.vibrm.in/

Jharkhand

Computer
Science

Department of
Computer Science & .
Engineering, Birla
Institute of
Technology, Ranchi

http://www.bitmesra.ac.in/cms.asp
x?this=1&mid=42

Department of
Computer Science &
Engineering, Indian

School of Mines,
Dhanbad

http://www.ismdhanbad.ac.in/depa
rt/cse/index.htm
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State Branch Institute Name & Website Address

Place
Department of http://www bitmesra.ac.in/cms.asp
Management, Birla Xx?this=1&mid=33

Institute of
Technology, Ranchi

Jharkhand Management Department of http://www.ismdhanbad.ac.in/depa
Management Studies, rt/management/index.htm
Indian School of
Mines, Dhanbad

XLRI, Jameshpur http://www xlri.ac.in/

Meghalaya | Management | Rajiv Gandhi Indian http://www.iimshillong.in/
Institute of
Management,
Shillong

. Department of http://www silicon.ac.in/cs-
Computer Science dept.php
Engineering, Silicon
Institute of
Technology,
Bhubaneswar
Department of Master {  http://www.silicon.ac.in/mca-
in Computer dept.php -
Application, Silicon
Institute of
Technology,
Bhubaneswar
Department of _ http://www.cemkolaghat.org/
Computer Science’ |
and Engineering and
Orissa Computer Information
Science Technology, College
of Engineering
and Management,

Kolaghat
Department of http://www jitm.org/computer-
Computer Science & engineering.htm

Engineering, Jagnath
Institute for
Technology and
Management,
Gajapati, Orissa

Department of http://www.nitrkl.ac.in/department

Computer Science & s/cs/aboutus.asp
Engineering, NIT,
Rourkela
Kalinga Institute of http://www Kkiit.org/

Technology, Orissa
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State

Branch

Institute Name &
Place .

Website Address

Orissa

Computer:
Science

Department of
Computer Science,

" National Institute of
Science and
Technology,
Berhampur

httb://www.nist.edu/

Orissa Computer
Academy,
Bhubaneshwar

http://www krupajalgroup.org/oca/
index.html

Trident Academy of
Creative Technology,
Bhubaneswar

http://www tactindia.org/

Management

Academy of
Management Studies,
Bhubaneswar

http://www.amskrupajal.org/

Department of Basics
Sciences &
Humanities, Jagnath
Institute for
Technology and
Management,
Gajapati, Orissa

http://www jitm.org/basic-
sciences.htm

i

Institute of
Management &
Information Science
(IMIS), Bhubaneswar

http://www.imis.ac.in/

KIIT School of
Management,
Bhubaneswar

http://www.ksom.ac.in/pages/hom
' e/home.htm

Department of
Management Studies,
National Institute of
Science and
Technology,
Berhampur

http://www.nist.edu/

Xavier Institute of
Management,
Bhubaneswar

http://www.ximb.ac.in/ximb/

Sikkim

Computer
Science &
Management,

Sikkim Manipal
University,

http://www.smu.edu.in/home.php?
t=p

Tripura

Computer
Science

Department of
Computer Science &
Engineering, NIIT,

http://www.nitagartala.in/cse/

Agartala
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State

Branch

Institute Name &
Place

Website Address

West
Bengal

Computer
Science

Department of
Computer Science &
Engineering, Indian

Institute of
Technology (1IT),
Kharagpur

http://www.iitkgp.ac.in/department
s/home.php?deptcode=CS.

Department of
Computer Science &
Engineering,
Birbhum Institute of
Engineering &
Technology, Kolkotta

http://bietsuri.com/WEB__PAGES
/CSE.htm

Department of
Computer Science
and Technology,

~ Bengal Engineering

College, Shibpur

http://www.becs.ac.in/cst.html

Management

Indian Institute of
Management,
Calcutta (IIMC),
Kolkatta

http://www.iimcal.ac.in/

Vinod Gupta School
of Management, IIT,
Kharagpur

http://www.iitkgp.ac.in/department
s/home.php?deptcode=SM
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ANNEXURE 1V

Results of Chi-Square Tests

1. Teaching & Research Requirements

1(a) Designation & Research Journals

Ho=Ther¢ is no relationship between Research Journals preferences and
Designations. _

H,=There is relationship between Research Journals preferences and Designations.

Designation & Research Journals Cross tabulation

Designation Research Journals Total
No Yes
Assistant 3 42 45
Professors &
Others
Associate 1 26 27
Professors & '
Professors
Total 4 68 72

Chi-Square Tests,

f | Asymp. Sig. (2-sided)

Value | d
Pearson Chi-Square | .282 1 595
Continuity Correction { .000 | 1 1.000
Likelihood Ratio | .299 1 .585
Fisher's Exact Test - _
Linear-by-Linear | .278 1 598
Association '
N of Valid Cases 72

a Computed only for a 2x2 table -

b 2 cells (50.0%) have expected count less than 5. The minimum expected count is 1.50.

Interpretation:

Invalid result as expected count is less than 5 in more 20% of the cells.
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1(b) Designation & Databanks

Ho=There is no relationship between Databank preferences and Designations.

H;=There is relationship between Databank preferences and Designations.

Designaﬁon & Databanks Cross tabulation

Designation Databanks Total
No Yes
Assistant 8 : 37 45
Professors & ' o
Others :
Associate 8 19 27
Professors &
Professors _
Total 16 56 72

Chi-Square Tests

Value f | Asymp. Sig. (2-sided)

d
Pearson Chi-Square | 1.371 1 242
Continuity Correction | .771 1 380
Likelihood Ratio | 1.342 1 247
Fisher's Exact Test _
Linear-by-Linear | 1.352 1 245
Association '
N of Valid Cases 72

a Computed only for a 2x2 table

b 0 cells (.0%) have expected count less than 5. The minimum expected count is 6.00.
Interpretation:

Here, p value =0.242

Since p value> alpha (=0. 1’)

Therefore, null hypothesis cannot be rejected.

Therefore, there is no relationship between Databanks preferences and Designations.

1(c) Designation & Report Writing Guidelines

Hy=There is no relationship between preferences for Report Writing Guidelines and

Designations.
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H;=There is relationship between preferences for Report Writing Guidelines and
Designations.

Designation & Report Writing Guidelines Cross tabulation

Designation Report Writing Total
Guidelines
No Yes
Assistant 18 27 45
Professors & ‘
Others :
Associate 17 10 27
Professors &
Professors .
Total 35 37 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 3.562 1 059
Continuity Correction | 2.702 1 100
Likelihood Ratio | 3.592 1 058
Fisher's Exact Test _ o
Linear-by-Linear | 3.513 I .061
Association
N of Valid Cases 72

a Computed only for a 2x2 table ]
b 0 cells (.0%) have expected count less than 5. The minimum expected count is 13.13.

Interpretation:

Here, p value =0.059

Since p value < alpha (= 0.1)

Therefore, null hypothesis can be rejected.

Therefore, there is relationship between preferences for Report Writing Guidelines and

Designations.

1(d) Designation & Access to Research Details

Ho=There is no relationship between preferences for accessibility of Research Details

and Designations.
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H,= There is relationship between preferences for accessibility of Research Details and

Designations.

Designation & Access to Research Details Cross tabulation

Designation Access to Research Total
Details
No Yes
Assistant 6 39 45
Professors & ' '
Others
Associate 8 19 27
Professors &
Professors
Total 14 . 58 72
Chi-Square Tests |
Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 2.861 1 091
Continuity Correction | 1.915 1 .166
Likelihood Ratio { 2.779 1 .096
Fisher's Exact Test
Linear-by-Linear | 2.821 1 .093
Association
N of Valid Cases 72

a Computed only for a 2x2 table

b 0 cells (.0%) have expected count less than 5. The minimum expected count is 13.13.

Interpretation:
Here, p value =0.091
Since p value < alpha (= 0.1)

Therefore, null hypothesis can be rejected.

Therefore, there is relationship between preferences for accessibility of Research Details

and Designations.

1(e) Designation & Recent Trends

Ho=There is no relationship between preferences for Recent Trends and Designations.

H,=There is relationship between preferences for Recent Trends and Designations.
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Designation & Recent Trends Cross tabulation

Designation Recent Trends Total
No "~ Yes :
Assistant 2 43 45
Professors &
Others
Associate 3 : 24 27
Professors & '
Professors :
Total 5 67 72

Clﬁ-Square Tests -

Value | df | Asymp. Sig. (2-sided)

Pearson Chi-Square | 1.161 1 281
Continuity Correction | .358 1 550
Likelihood Ratio | 1.116 | 1 291
Fisher's Exact Test
Linear-by-Linear | 1.144 1 285

Association
N of Valid Cases 72

a. Computed only for a 2x2 table
b. 2 cells (50.0%) have expected count less than §. The minimum expected count is 1.88.

Interpretation:
Invalid result as expected count is less than 5 in more 20% of the cells.
1(f) Designation & Ready Reference for a topic

Ho=There is no relationship between Ready Reference preferences and Designations.

H,=There is relationship between Ready Reference preferdnces and Designations.



Designation & Ready Reference for a topic Cross tabulation

Designation Ready Reference for a Total
topic
No . Yes
Assistant 11 34 45
Professors &
Others
Associate 7 20 27
Professors &
Professors _
Total 18 54 72

Chi-Square Tests

Asymp. Sig. (2-sided)

Value | df
Pearson Chi-Square | .020 1 888
Continuity Correction | .000 1 -1.000
Likelihood Ratio | ..020 1 .888
Fisher's Exact Test -
Linear-by-Linear | .019 1 _ .889
Association
N of Valid Cases 72

a. Computed only fora 2x2 table
b. O cells {.0%) have expected count less than 5. The minimum expected count is 6.75.

Interpretation:

Here, p value =0.888

Since p value > alpha (= 0.1)

‘Therefore, null hypothesis cannot be rejected.

Therefore, there is no relationship between Ready Reference preferences and

Designations.

1(g) Designation & Software Information

Ho=There is no relationship between Software Information preferences and Designations.

H,=There is relationship between Software Information preferences and Designations.
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Designation & Software Information Cross tabulation

Designation Software Information Total
No Yes

Assistant 15 30 45

Professors &
Others :
Associate : 13 14 27
- Professors & '
Professors
Total 28 44 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 1.558 1 212
Continuity Correction | .997 1 318
Likelihood Ratio | 1.549 1 213
Fisher's Exact Test
Linear-by-Linear | 1.537 1 215
Association
N of Valid Cases | 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 10.50.

Interpretation:
" Here, p value =0.212 -
Since p value > alpha (= 0.1)
Therefore, null hypothesis cannot be rejected.
" Therefore, there is no relationship ‘between Softwaré Information preferences and

Designations.

1(h) Designation & Abstract of Projects

Ho=There is no relationship between preferences for Projects Abstracts and Designations.

H;= There is relationship between preferences for Proj ects Abstracts and Designations.
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Designation & Abstract of Projects Cross tabulation

Designation Abstract of Projects Total
No Yes
Assistant 17 ' 28 45
Professors & '
Others
Associate 15 12 27
Professors & - '
Professors N
Total 32 40 72

- Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 2.160 1 142
Continuity Correction | 1.500 1 221
Likelihood Ratio | 2.160 | 1 142
Fisher's Exact Test :
Linear-by-Linear | 2.130 1 - 144
"Association ‘
N of Valid Cases | 72

a. Computed only for a 2x2 table
b. O cells (.0%) have expected count less than 5. The minimum expected count is 12.00.

Interpretation:

Here, p value =0.142

Since p value > alpha (= 0.1)

Therefore, null hypothesis cannot be fejected.

Therefore, there is no relationship between preferences for Projects Abstracts and

Designations.

1(i) Designation & Consultancy Information

Ho=There is no relationship between preference for Consultancy Information and.
Designations. .
H;=There is relationship between preference for Consultancy Information and

Designations.
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Designation & Consultancy Information Cross tabulation

Designation Consultancy - ~ Total
’ Information
No Yes
Assistant 19 26 45
Professors & -
QOthers .
Associate 14 13 27
Professors &
Professors
Total 33 39 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | .630 1 427
Continuity Correction | .302 1 583
Likelihood Ratio | .630 1 427
Fisher's Exact Test
Linear-by-Linear | .622 | 1 : 430
Association
N of Valid Cases | 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 12.38.

Interpretation:

Here, p value =0.427

Since p value > alpha (= 0.1)

Therefore, null hypothesis cannot be rejected.

Therefore, there is no relationship between preference for Consultan'cy information and

Designations.

1(j) Designation & Teaching Methodologies

Ho=There is no relafionship between preference for Teaching Methodologies and
Designations.
Hi=There is relationship between preference for Teaching Methodologies and

Designations.
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Designation & Teaching Methodologies Cross tabulation

Designation Teaching Total
Methodologies-
No Yes
Assistant 10 - 35 45
Professors &
Others
Associate 14 13 27
Professors &
Professors
Total 24 48 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 6.667 1 - .010
Continuity Correction | 5.400 | - 1 020
Likelihood Ratio | 6.592 1. 010
Fisher's Exact Test '
Linear-by-Linear | 6.574 1 .010
Association
N of Valid Cases | 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 9.00.

Interpretation:

Here, p value =0.010.

Since p value < alpha (= 0.05)‘

Therefore, null hypothesis can be rejected.

Therefore, there is relationship between preference for Teaching Methodologies and

Designations.

1(k) Designation & Question Paper Setting' Styles

Ho=There is no relationship between preference for Question Paper Styles and
Designations.

H,=There is relationship between preference for Question Paper Styles and Designations.
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Designation & Question Paper Setting Styles Cross tabulation

Designation Question Paper Total
Setting Styles
No Yes
Assistant 17 28 45
Professors &
Others .
Associate 17 10 27
Professors &
Professors
Total 34 38 72

Chi-Square Tests

f | Asymp. Sig. (2-sided)

Value | d
Pearson Chi-Square | 4.295 1 .038
Continuity Correction | 3.344 | 1 .067
Likelihood Ratio | 4.330 | " 1 .037
Fisher's Exact Test '

Linear-by-Linear | 4.235 1 .040
Association '

N of Valid Cases 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 12.75.

Interpretation:

Here, p value =0.038.

Since p value < alpha (= 0.05) '

Therefore, null hypothesis can be rejected.

Therefore, there is relationship between preference for Question Paper Styles and

Designations.

1(1) Designation & Experts

Ho=There is no relationship between preference for list of Experts and Designations.

H,=There is relationship between preference for list of Experts and Designations.
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Designation & Experts Cross tabulation

Designation Experts Total
No | Yes

Assistant 11 . 34 45

Professors &
Others

Associate 10 17 27
Professors &

Professors 1

Total 21 . 51 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 1.295 1 255
Continuity Correction | .757 1 384
Likelihood Ratio | 1.276 1 259
Fisher's Exact Test
Linear-by-Linear | 1.277 1 258
Association : :
N of Valid Cases 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 7.88.

Interpretation:

Here, p value =0.255.

Since p value > alpha (= 0.1)

Therefore, null hypothesis cannot be rejected. _
Therefore, there is no relationship between preference for list of Experts and

~ Designations.

1(m) Designation & Funding Agencies

Ho=There is no relationship between preference for information on Funding Agencies
and Designations. _
H;= There is relationship between preference for information on Funding Agencies and

Designations.

LVII



Designation & Funding Agencies Cross tabulation

Designation Funding Agencies Total
No Yes
Assistant : 10 35 45
Professors &
Others
Associate 13 14 27
Professors & '
Professors
Total 23 49 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 5.217 1 | 022
Continuity Correction | 4.093 .[ 1 .043
Likelihood Ratio | 5.142 1 .023
Fisher's Exact Test
Linear-by-Linear | 5.145 1 .023
Association : o
N of Valid Cases 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 8.63.

Interpretation:

Here, p value =0.022.

Since p value < alpha (=0.05)

Therefore, null hypothesis can be rejected.

Therefore, there is relationship between preference for information on Funding Agencies

and Designations.

2. Information sought from Library

2(a) Information regarding New Arrivals in Library
Hy=There is no relationship between preferences towards information about new arrivals

in Library and Designations.

N
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H,=There is relationship between preferences towards information about new arrivals in

Library and Designations.

Designation & New Arrivals in Library Cross tabulation

Designation New Arrivals in Total
Library
' No Yes :
Assistant 3 42 45
Professors & ‘
Others
Associate 1 26 27
Professors &
Professors
Total 4 68 72

Chi-Square Tests

Value

- df | Asymp. Sig. (2-sided)

Pearson Chi-Square | .282 1 595
Continuity Correction | .000 1 . 1.000
Likelihood Ratio | .299 1 585

Fisher's Exact Test
Linear-by-Linear | .278 1 .598

. Association

N of Valid Cases 72

a. Computed only for a 2x2 table
b. 2 cells (50.0%) have expected count less than 5. The minimum expected count is
1.50. '

Interpretation:

Invalid result as expected count is less than 5 in more 20% of the cells.

2(b) Information regarding Books & Journals available in Library

H0=There is no relationship between. preferences towards information about books and
journals in Library and Designations.

H,=There is relationship between preferences towards information about books and

journals in Library and Designations.
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Designation & Books & Journals available in Library Cross tabulation

Designation Books & Journals Total
available in Library
No “Yes .

Assistant 0 - | 45 45

Professors &
Others ' ‘

Associate 3 24 27
Professors & :

Professors

Total 3 69 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 5.217 1 022 o

Continuity Correction | 2.806 1 094

Likelihood Ratio | 6.105 1 ' 013 -

Fisher's Exact Test _
Linear-by-Linear | 5.145 | 1 .023
Association | '
N of Valid Cases 72

a. Computed only for a 2x2 tabIeA

b. 2 cells (50.0%) have expected count less than 5. The minimum expected count is
1.13. '

Interpretation:

Invalid result as expected count is less than 5 in more 20% of the cells.

2(c) Information regarding Reader’s Comments
Hy=There is no relationship between preference for Reader’s Comments and
Designations.

H,=There is relationship between preference for Reader’s Comments and Designations.
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Designation & Reader’s Comments Cross tabulation

Designation Reader’s Comments Total
4 No Yes
Assistant 16 29 - 45
Professors &
Others ~
Associate 15 12 27
Professors &
Professors
Total : 31 41 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 2.753 1 097
Continuity Correction | 1.998 1 158
Likelihood Ratio | 2.750 | 1 .097
Fisher's Exact Test
Linear-by-Linear | 2.715 1 -.099
Association
N of Valid Cases 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is
11.63.

Interpretation:

Here, p value =0.097.

Since p value <alpha (=0.1)

Thefefore, null hypbthesis can be rejected.

Therefore, there is relationship between preference for Reader’s Comments and

Designations.

2(d) Information regarding Status of a book |

Ho=There is no relationship between preferences towards finding status of a book in
Library and Designations.

H,=There is relationship between preferences towards finding status of a book in Library

and Designations.
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Designation & Status of a book Cross tabulation

Designation Status of a book Total
» No Yes
Assistant 5 40 45
Professors &
Others
Associate 9 18 27
Professors & '
Professors
Total 14 58 72
Chi-Square Tests
. | Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 5.320 [ 1 021
Continuity Correction | 3.996 1. .046
Likelihood Ratio | 5.168 { 1 .023
Fisher's Exact Test :
Linear-by-Linear | 5.246 1 022
Association
N of Valid Cases 72

a. Computed only for a 2x2 table

b. 0 cells (.0%) have expected count less than 5. The minimum expected count is
5.25.

Interpretation:

Here, p value ¥0.021.

Since p value < alpha (=0.05) ‘

Therefore, null hypothésis éan be rejected. ‘

Therefore, there is relationship between preferences towards finding status of a book in

Library and Designations.

3. Curriculum Requirements

3(a) Course structure of other institutes
Hy=There is no relationship between preferences towards knowing about course structure

-of other institutes and Designations.
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H,=There is relationship between preferences towards knowing about course structure of
other institutes and Designations.

Designation & Course structure of other institutes Cross tabulation

Designation Course structure of Total
other institutes ’
No Yes
Assistant 3 42 45
Professors & '
Others _
Associate 2 .25, 27
Professors & '
Professors _
Total 5 67 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | .014 1 905

Continuity Correction | .000 | 1 1.000

Likelihood Ratio | .014 | 1 905

Fisher's Exact Test :
Linear-by-Linear | .014 1 905
Association
N of Valid Cases 72

a. Computed only for a 2x2 table _
b. 2 cells (50.0%) have expected count less than 5. The minimum expected count is
1.88. '

Interpretation:

Invalid result as expected count is less than 5 in more 20% of the cells.

3(b) Feedback from Recruiters/Industry
Ho=There is no relationship between preferences towards feedback from
Recruiters/Industry and Designations. | '

H;=There is relationship between preferences towards feedback from Recruiters/Indusfry

and Designations.
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Designation & Feedback from Recruiters/Industry Cross tabulation

Designation Feedback from Total
Recruiters/Industry
No Yes
Assistant 6 39 45
Professors &
Others
Associate 2 25 - 27
Professors &
Professors
Total 8 64 72

‘Chi-Square Tests

Value | df | Asymp. Sig. (2-sided
Pearson Chi-Square | .600 1 ‘ 439
Continuity Correction | .150 1 .699
Likelihood Ratio | .632 1 427
Fisher's Exact Test
Linear-by-Linear | .592 1 442
Association [
N of Valid Cases | 72

a. Computed only for a 2x2 table
b. 1 cell (25.0%) has expected count less than 5. The minimum expected count is
3.00. ‘

Interpretation:

Invalid result as expected count is less than 5 in more 20% of the cells.

3(c) Feedback from Alumni

Ho=There is no relationship between preferences towards Feedback from Alumni and
Designations. '

H;=There is relationship between preferences towards Feedback from Alumni and

Designations.
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. Designation & Feedback from Alumni Cross tabulation

Designation Feedback from Total
‘ Alumni
No Yes
Assistant 11 34 - 45
Professors &
Others
Associate 9 18 27
Professors &
Professors
Total 20 52 T2

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | .665 1 415
Continuity Correction | .295 | 1 587
Likelihood Ratio | .656 | 1 418
Fisher's Exact Test :
Linear-by-Linear | .655 1| 418
Association
N of Valid Cases 72

a. Computed only for a 2x2 table
" b.0cells (.0%) have expected count less than 5. The minimum expected count is
7.50.

Interpretation:

Here, p value =0.415.

Since p value > alpha (= 0.1)

Therefore, null hypothesis cannot be rejected.

Therefore, there is no relationship between preferences towards Feedback from Alumni

and Designations.

3(d) Model syllabus of other Institutes ‘
Ho=There is no relationship Between preferences towards Model syllabus of other
Institutes and Designations. ‘

Hi=There is relationship between preferences towards Model syllabus.of other Institutes

and Designations.
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Designation & Model syllabus of other Institutes Cross tabulation

Designation Model syllabus of Total
other Institutes
‘ No " Yes
Assistant 3 | 42 45
Professors & - o
Others
Associate 7 20 27
Professors &
Professors .
Total 10 62 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 5.234 1 .022
Continuity Correction | 3.747 1 053
Likelihood Ratio | 5.077 1 024
Fisher's Exact Test ’
Linear-by-Linear { 5.161 | 1 : .023
Association
N of Valid Cases 72

a. Computed only for a 2x2 table
b. 1 cell (25.0%) has expected count less than 5. The minimum expected count is
3.75.

_Interpretation:

Invalid result as expected count is less than 5 in more 20% of the cells.

4. Aids for Administrative works

4(a) Information System

Ho= There is no relationship between preferences towards Information System and
Designations. ' . '

H,=There is relationship between preferences towards Information System and'

Designations.
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Designation & Information System Cross tabulation

Designation Information System Total
No Yes
Assistant 9 36 45
Professors &
Others
Associate 3 - 24 27
Professors &
Professors
Total 12 60 72

Chi-Square Tests

' Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | .960 | 1 | 327
Continuity Correction | .427 1 R 514
Likelihood Ratio | 1.008 1 315
Fisher's Exact Test )
Linear-by-Linear | .947 1 331
Association '

N of Valid Cases | 72

a. Computed only for a 2x2 table .
b. 1 cell (25.0%) has expected count less than 5. The minimum expected count is
4.50 ‘ '

Interpretation:

Invalid result as expected count is less than 5 in more 20% of the cells.

4(b) Rules and Regulations of the Institute

Ho=There is no relationship between preferences towards knowing about Rules and
Regulations of the Institute and Designations.

H;=There is relationship between preferenées towards knowing about Rules and

Regulations of the Institute and Designations.
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Designation & Rules and Regulations of the Institute Cross tabulation

Designation Rules and Regulations Total
of the Institute -
No Yes
Assistant 8 . 37 © 45
Professors &
Others
Associate 6 ‘ 21 27
Professors & ‘
Professors I
Total 14 | 58 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 213 | 1° .645
Continuity Correction | .024 | 1 .878
Likelihood Ratio | .210 | 1 647
Fisher's Exact Test :
Linear-by-Linear | .210 1 .647
Association
N of Valid Cases | 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is
5.25. '

Interpretation:
Here, p value =0.645.
Since p value > alpha (= 0.1)
Therefore, null hypothesis cannot be rejected.
| Therefore, there is no relatiqnship between prefereﬁces:t_owards knowing about Rules and

Regulations of the Institute and Designations.
4(c) Experts

Ho=There is no relationship between preference for list of Experts and Designations.

H,=There is relationship between preference for list of Experts and Designations.

LXVII



Designation & Experts Cross tabulation

Designation Experts Total
No - Yes
Assistant : 20 - 25 45
Professors & '
Others
Associate 16 11 27
Professors &
Professors .
Total , 36 36 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 1.481 1 224
Continuity Correction | .948 1 .330
Likelihood Ratio | 1.488 1 223
Fisher's Exact Test
Linear-by-Linear | 1.461 | 1 227
Association |
N of Valid Cases 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected.count is
13.50.

Interpretation:

Here, p value =0.224.

Since p value > alpha (= 0.1)

Therefore, null hypothesis cannot be rejected.

Therefore, there is no relationship between preference for list of Experts and

Designations.
4(d) Suppliers

Hy=There is no relationship between preference for list of Suppliers and Desighations.

H,=There is relationship between preference for list of Suppliers and Designations.
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- Designation & Suppliers Cross tabulation

Designation . Suppliers . Total
No Yes
Assistant 24 21 45
Professors & ' '
Others
Associate 22 5 27
Professors & ‘
Professors
Total ' 46 26 72

Chi-Square Tests

. Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 5.795 l 016
Continuity Correction | 4.639 I .031
Likelihood Ratio | 6.126 1 .013
Fisher's Exact Test
Linear-by-Linear | 5.715 1 017
. Association :
N of Valid Cases 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is
9.75.

Interpretation:

Here, p value =0.016.

Since p value < alpha (= 0.05)

Therefore, null hypothesis can be rejected.

Therefore, there is relationship between preference for list of Suppliers and Designations.

5. Aids for Strategic Planning

5(a) Recent development in the programme
Ho=There is no relationship between preferences for recent development and
Designations.

H,=There is relationship between preferences for recent development and Designations.
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Designation & Recent development in the programme Cross tabulation

Designation Recent development Total
in the programme
No Yes
Assistant 36 9 45
Professors &
Others
Associate 9 18 27
Professors &
Professors
Total 45 - 27 72-

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 15.680 | 1 000
Continuity Correction | 13.752 1 .000
Likelihood Ratio | 15.857 1 1 .000
Fisher's Exact Test ‘ :
Linear-by-Linear | 15.462 | 1 - .000
Association
N of Valid Cases 72

a. Computed only for a 2x2 table
. b. 0 cells (.0%) have expected count less than 5. The minimum expected count is
10.13. '

Interpretation:

Here, p value =0.000.

Since p value < alphé (=0.01)

Thérefore, null hypothesis can be rejected.

Therefore, there is relationship between preferences for recent development and

Designations.

S(b) Funding Agencies _

Ho=There is no relationship between preferences for information on Funding Agencies
and Designations.

H,=There is relationship between preferences for information on Funding Agencies and

Designations.
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Designation & Funding Agencies Cross tabulation

Designation Funding Agencies Total
No 1 Yes
Assistant 37 - 8 45
Professors & ” :
Others
Associate 14 13 27
Professors &
Professors
Total 51 21 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided
Pearson Chi-Square | 7.534 1 006
Continuity Correction | 6.136 1 013
Likelihood Ratio | 7.410 1 .006
Fisher's Exact Test ' :
Linear-by-Linear | 7.429 | 1 .006
Association
N of Valid Cases 72

a. Computed only for a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is
7.88.

Interpretation:

Here, p value =0.006.

Since p value < alpha (= 0.01)

Therefore, null hypothesis can be rejected.

Therefore, there is relationship between preferences for information on Funding Agencies

and Designations.

5(c) UGC / AICTE Guidelines

Hy=There is no relationship between preferences for information on UGC / AICTE
Guidelines and Designations.

H,=There is relatidnship between preferences for information on UGC / AICTE

Guidelines and Designations.
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Designation & UGC / AICTE Guidelines Cross tabulation

Designation UGC/ AICTE Total -

Guidelines
No Yes
B Assistant 37 '8 45
Professors & '
Others
Associate 12 15 27
Professors & '
Professors
Total 49 23 72

Chi-Square Tests

Value | df | Asymp. Sig. (2-sided)
Pearson Chi-Square | 11.078 1 001
Continuity Correction | 9.408 | 1 .002
Likelihood Ratio | 10.992 | 1 .001
Fisher's Exact Test :
Linear-by-Linear | 10.924 [ 1 .001
Association
N of Valid Cases 72

a. Computed only for a 2x2 table _
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is
8.63. '

Interpretation:

Here, p value =0.001.

Since p value < alpha (= 0.01)

Therefore, null hypothesis can be rejected.

Therefore, there is relationship between preferences for information on UGC / AICTE

Guidelines and Designations.
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ANNEXURE V

Ontology of Reseafch Areas in Marketing

Consumer behavior

0o

Aspirational age

o Aspirational brand
- o Buyer decision process
o Choice modeling
o Segmentation
e Demographic
e Lifestyle segmentation
o Maslow hierarchy of needs
o Perception .
‘e Perception selection
e Perception organization =
e Perceptual map
e Interpretation
o Learning :
¢ Classical conditioning
e Instrumental learning
o Cognitive learning
¢ Motives for learning
o Attitude :
¢ Formation and change
e Measurement
o Personality _
Traits
¢ Brand personality
e Self image '
Distribution
o Retail .
e Convenience store
e Department store
e Franchising
e Retailer’s cooperative
e Shopping mall
e Supermarket
o Logistics
e Warehousing

e Transportation
e Logistic engineering

LXXIV



e Product management
o B.C.G. Analysis
Cannibalization
Product life cycle
Product bundling
Product differentiation
Product line
Product portfolio
Product positioning
o Product targeting
e Promotion mix _
e Roles of different elements of Promotion mix
¢ Promotion '
o Advertising
e Advertising Role
e Broadcast
e Internet
o Email
o Pay perclick
o Website -
e Radio
o television
o cable
o network
o satellite
Celebrity
Outdoor
billboard .
kiosks
event
trade shows
Film video
Covert
Print -
newspaper
brochures
direct mail
fliers
magazines
public service
A e surrogate
o Advertisement development
o Advertisement campaign

O 0 OO0 0 00
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O

e Pricing
o

O 0 0O

O OO0 O O0OO0OO0OO0OO0OO0OO0OOo

o

Media and campaign planning
e Media

Print

electronic media

photography

Campaigning

Advertising

Military

Political

Barter

" Choice modeling

Competitor indexing
Cost-plus pricing
Discounts and allowances
e Price leaders
Geographical pricing and price zoning
Penetration price
Joint product price
Price discrimination
Price elasticity of demand
Price points
Pricing objectives
Pricing for profit maximization
Psychological pricing
Rate of return pricing
Transfer pricing
Variable pricing and real-time pricing
Willingness to pay

¢ Service marketing

O

O O O O 00 0 0 0

o
o
o

Service

Borderless selling

Gap analysis

SERVQUAL

Complaint handling

Experience handling

Service sector

Service mark

Reservation /Queuing

Physical evidence process
e Service scope

Emotional labour -

Cross skill

Flower of service

¢ Relational marketing

o]

Satisfaction
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O 0O O 0 O

O 0000 O0O0

Retention
Internal marketing
Six market models
Customer delight
Retention
e Loyalty
e Bonus
¢ Discount
Likelihood of learning
Confidence benefit
Special treatment benefit
Social benefit
Life time value of customer
Recency, frequency, monetary value (RFM)
Referral _
e Referral benefit
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ANNEXURE VI

Screenshots of Gyan Jyoti

2 New Lises Login Form - Microsoft Internet Explorer - 18
(€158 A, wwh  rvers @ « e~ B

] hetp:jlocathost: 1050/gyan_jyotiflogn_form.hm > )
GCo gle v Psewch w- e @hwer Bi- N ek - Q) Transiete - Mokl - 4 Sonc

- QYMN JYOTI

Sign Up for Your New Accommt

Logm Name *
Password *
Confista Passwerd *
Noame *

Gender *

Noane of the Instrare *

Address

Fe ER Vew Favorkes Tods Mep »r
o @ 7L, sewd | fecam @ I o g3

&) tetp:ffiocahont: 1050 qyan_jyotilogn b v Be

Go ge v Poowrh- T- P Ghwer B A Cwcks QO Tranddats + f Aol - - _ Sk

QYMN JYOTI

WVelcome to the Knowledge Manag

Member Login

New User : Sign In

Figure V1.2: Login form
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&) hetp:f192.168. 156, 19:105G/gyan_fyotylogn_blank.php v De
Co gle v Hfsowch - w- g Fshwe- - Ay Ceck - G Trandate + & Atord - N Sewe

Login and/or Password not entered

A togin { aiture - Micrasoft Internet {xpiorer

Flo ER View Fovortes Toos Heb 2
O - M B OG e e @ - [P K3

&) hep: 192,168, 156.19:1050/Gyan_trotilogn_fakre.php Sl B
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QYN JYOTI

Wrong User Name / Password

Figure V1.4: Error Message if Wrong Login and / Password entered
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Qoo - D Eé Sewdh  Favortes £ . a3
&) Whpi 192,160, 156.19:1050/gyen_syotogn_check.ohp * Qe
Go gle w *Pseach + More>

HOME DISCUSSION FORUM DOC MANACER LOGOUT

DATE : Friday, 10th of June, 2011
Search N\

News Corner income Tax Calculator

News Headlines

Sports
Business News

ovtectlc om

Cartoons and Jokes

Qo - x| @, sewd | reotm & ol = 034
dmﬂul“l!»l’:wm_m - -a
Gogle v P search - More > soh A -

HOME | DISCUSSION FORUM DOC MANACGER LOGouT

DATE : Friday, 10th of June, 2011

Search ~

- ejommals News Headlines
- Databank
- Search Research Paper Sports
- Research Auds 8
Business fNews
v tectlc o

Cartoons and Jokes

Important Iinks

Figure VI.6: Options in Research Corner of Gyan Jyoti
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Fie Ed View Favortes Tools Help
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) Nt 192.160,156.19:1060/gyan_syotie,_rexiurces.him v P
GCo-gie v Pseach - Mre BN

-

LOGOUT

7 1 M 1. 1 7 1.

on Comp Science

" 1 Elsevier Science  Elsevier Joumals 1. Knowledge  Open Joumal 1 Bionformatics International
5 B Emerstodoumats Mamagement of Rnowledge Tounai of
3 JSTOR J-Stor Joumals Management i“’“‘;ﬁh““"“
Teaching Aic ol st
4 Proect Euclid  Project Euchid 2 Product  Jounal on
Joumals Management &  Product: 2 Theoretcal  Electromt
lopment
Development Science Theoretical
. 5 Spanger Link Springer Joumale L S Compuitnr Sciiics
Tmportant Links 6 Taylor & Francis  TandF Joumais Aot m“k‘“‘ 3 Theowtcsl  Chicago Jownidof
7 Wiley Blackwell  Wiley Joumnals Admirsstration Computer Theoretical
8 ACM ACM Joumals and Science Computer Science
9 Inderscience Inderscience Management 4 Database  The Intemational
_Publishers Joumats 4. Gualty Joumal on Journal on Very
10. World Scientific  World Scientific Innovation  Qualiy Large Databases
Journals Joumals Prosperty  Ingovation (VLDB Journaly
11 161 Giobal 161 Gloha) Joumals Prospenty 5 M IBM Journal of

12. Bothan Open  Benthar Open 5 :umzn ﬁ:ﬂm-h and Research and
Access Access Journals lesource achice n Development
g ) Management  Fyman

@

- - Microsoft Mirrosoft Sustama

Qo - 2] B L, sewd  reowm @& . 83
) M192.168.196.19:1050/gyen_Syokfdatsbank hkm * J
Go gle v Psewch - More» S A -

HOME

Databanks

Research Corner
1 Centre for Manitoring indian Economy Pyt Ltd. (CMIE)
2 Secunty and Exchange Soard of india
Teaching Aids
3 osere Gank of nd

4 AMF( Search

8 Nationaf Stack Exchange of india Limited

>ortant Links Additional Search for Databanks (type the

7 Bombay Stock Exchanges Limited
8 The World Bank Databank

9 Data Bank of State Govemment Officials related to
Urban Transport

10 infochimps Databank

type of databank like finance/ ic/ete,
in the search box)

11 Databank Based on National Income and Expenditure
1993

12 NEDFi Databank
13 Databank on Education Management Information

Figure VL.8: List of Databanks and Databank Search
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Figure V1.9: Research Paper Search of Gyan Jyoti

Explore
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SAS Data Integration landscape
Emerald | Journal of Knowledge Management | Volume list To Make Timely, informed decisions

Issue 6, 2008, Special issue: Competencies management. fcon You have access to
lesue 5, I 5, 2008, Special issue Knowledge based ...
o Knowledge Management
Knowledge Managament

Mﬁ—““f’—ﬂ"—"—“@%’“—'@ ‘ Lowest Prce Pay Cash on Delvery.

Figure V1.10: Search Results of the 1st option of Research Paper Search of Gyan

Wy 288 Com

Jyoti
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Figure VL.11: Search Results of the 2" option of Research Paper Search of Gyan
Jyoti
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Figure V1.12: Links to Sites of Research Grants and APA style
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Search  \
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- Question Paper Styles Business News
- Syllabus
- ebacks Cartaons and Jokes
- FPT Shdes

v tectiConm

¥eE ‘g

guse~ g
RYE @Y

Figure V1.13: Options in Teaching Aids of Gyan Jyoti
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Teaching Methods

Formal Lecture Dummy Money
Interactive Lecture with Active breaks Films
Presentation Audio Visual

Administrative Aids

Reading Simulation Games

Imporiant Links Field Work Public Speaking

Case Study Focus Group

Role Play Brain Storming
Games Directaed Dialogue
Quiz Socratic Dialogue

Practical

Figure V1.14: Teaching Methods
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Figure V1.15: Customized Google Search Results for Model Question Papers on

Management Information System
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Figure VL.16: Links to Course Structure of Management and Computer Science

Courses
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Cengage Learnng
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Figure VI.17: Links to ebooks
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Figure VI1.18: Links to Powerpoint presentations in Computer Science &

Management
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Figure VI.19: Options in Administrative Aids of Gyan Jyoti
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feaching Aids
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Centre for Management Studies, Dibrugarh School of Technology, Bhubaneshwar
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Department of Business Admmustration, Gauhatt School of Mines, Dhanbad
Unwersity
Department of Computer Science, Gauhan University
Department of Busmess Admmistrahon, Assam
Unversity, Silchar Departrent of Computer Saence & Enameenne, ITT.

Figure 20: Links to Faculty page of Management and Computer Science

Institutes of Eastern India

LXXXVII



FGYAN JYOTI M

Fie Edt Vew Favorkes Tods Hep 13
Qs - K L, seeh  reenm & - i3

) Mpi1152.169,156.19: 00 gyan yotifogi_theck she o>
Gogle v ‘Pseath+ More» snin A -

QYN JYOTI

HOME DISCUSSION FORUM DOC MANACGER LOGOUT

DATE : Friday, 10th of June, 2011

Search  ~

INews Corner income Tax C \atpr
News Headlines
Sports
Business News
Cartaons and Jokes putestitom
- Academc Institutes

- TU Webumail
- Our University

Figure VL.21: Options in Important Links of Gyan Jyoti
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Figure V1.22: Links to website of Management and Computer Science Institutes

of Eastern India
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Figure V1.23: Links to News Headlines
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Figure V1.24: Links to Sports News
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Figure V1.25: Links to Business News
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Figure V1.26: Links to Business Jokes and Cartoons
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Figure V1.28: Help provided in Gyan Jyoti
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Figure V1.29: Income Tax Calculation Form
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Figure V1.30: Calculated Income Tax Result
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ANNEXURE VII

Programming Codes of Gyan Jyoti

Program Listing 1: php Script to Create a New User Login

<‘.'7php
// contact to database

$conn = oci_connect("heera"”, "geetal”, "Oracle9i");

//Get data in local variable

$v_login=$_POST['login'];

$v_password=$ POST['password'];

$v_con_password=$_POST['con_password'];

if ($v_password==$v_con_password)

( -
$msg.="\n ".$§_POST['title'];
$name=$ POST['name'];
$v_name=$msg. " " .$name;
$v_gender.="\n".$_POST['gender'];
$v_gender==$v_gender." ";
$v_institute=§ POST['institute'];
$v_address=$_POST['address'];
$v_email=$_POST['email;

//check for null values

if ($v_login==""or $v_password==

or $v_con_password=="" or §v_name==""or
$v_gender=="" or $v_institute=="" or $v_email="") :
{
header("location:login_reg_failure.php");
} .
else
{

XCIII



$query="insert into member(login,password,name,gender,institute,address,email)
values(’$v_login’,'$v _password','$v_name','$v_gender','$v_institute','$v_address','Sv_e
mail’)"; |

$stat=oci_parse($conn,$query);

oci_executé($stat);

oci_close($conn);
- header("location:login.htm");

}

}

else

{

echo "Password mismatch";

header("location:login_form.htm");

}
yos

Program Listing 2: Codes to Create Homepage of Gyan Jyoti

<7php v
$conn = oci_connect("heera", "geetal", "Oracle9i");
$v_login=$ POST['login'];
$v_password=$_POST['password];
if(lempty($v_login) && lempty($v_password))
(
$query=oci_parse($conn,"select login from member WHERE login='$v_16gin' and
password='$v_password""); '
$result=oci_execute($query);
$r=oci__fetch_all($query,$conn);
if ($r==1)
{

session_start();

session_register("login", $v_login);

echo "<div align="right'><font color="blue' size="6pt">

<b>Welcome ".$v_login." </b></font> </div>";
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}

else
{
header("location:login_failure.php");
}
}

else

{
header("location:login_blank.php");

}
>

<HTML>
<HEAD>
<TITLE>GYAN JYOTI</TITLE>
<style type="text/css">
#tabs {
float:left;
width:100%;
font-size:93%;
line-height:normal; ,
border-bottom:4px solid #666;

’

margin-bottom:0em; /*margin between menu and rest of page*/

overflow:hidden;
background-color:#FFFFFF;
-3
#tabs ul {

"~ margin:0; _
padding:10px 10px 0 Opx;
list-style:none;
background-color:#FFFFFF;
, .

#tabs i {

display:inline;
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margin:0;
padding:0;
}
#tabs a {
float:left; , .
background:url("pics/left.png") no-repeat left top;
margin:0;
padding:0 0 0 6px;
text-decoration:none;
}
#tabs a span {
float:left;
display:block;
background:uri("pics/right.png") no-repeat right top;
padding:6px 15px 4px 6px;
margin-right:2px;
color:#FFF;
}
#tabs a span {
float:none;

}

#tabs a:hdver span {
}

#tabs a:hover {
background-position:0% -42px;
}

#tabs a:hover span {
background-position: 100% -42px;
}

#glowtext{

filter:glow(color=#FFFFFF,strength=3);

width:100%;

)
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.menutitle {
cursor:pointer;
margin-bottom: 5px;
background-color:blue;
color:#FFFFCC;
width:170px;
padding:2px;
text-align:center;
font-weight:bold;
font-size:13pt;

}
.submenu {
margin-bottom: 0.5em;
font-size:13pt;

}
</style>

<script type="text/javascript"> .

var persistmenu="yes"

var persisttype="sitewide"

if (document.getElementByld)

{

document.write('<style type="text/css">\n')
document.write('.submenu{display: none;}\n") -

document.write('</style>\n")

}

function SwitchMenu(obj)

{
if(document.getElementByld)

{

varel = documvent.getElementById(obj);

var ar = Document.getElementByld("masterdiv").getElementsByTagName("span");
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if(el.style.display != "block")

{
for (var i=0; i<ar.length; i++)
{
if (ar{i].className=="submenu") //DynamiCDrive‘.com change
ar[i].style.display = "none";
}
el.style.display = "block";

}

else

{ |

el.style.display = "none";

} :

}

}

function get_cookie(Name)

{

var search = Name + "="

var returnvalue = "";

if (document.cookie.length > 0)

{

offset = document.cookie.indexOf{search)
if (offset 1=-1)

{

offset += search.length

end = document.cookie.indexOf(";", offset);
if (end == -1) '
end = document.cookie.length;

returnvalue=unescape(document.cookie.substring(offset, end))

}
}

return returnvalue;

}
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function onloédfunction(){

if (persistmenu=="yes"){

var cookiename=(persisttype=="sitewide")? "switchmenu" :
window.location.pathname

var cookievalue=get_cookie(cookiename)

if (cookievalue!="")

document.getElementByld(cookievalue).style.display="block"

}
}

function savemenustate( )

{

var inc=1, blockid=

while (document.getElementByld("'sub"+inc))

{ _

if (document.getElemeritById("sub"+inc).style.'display="block")
{ -

blockid="sub"+inc

break

}

inc++

}

var cookiename=(persisttype=="sitewide")? "switchmenu" :
window.location.pathname

var cookievalue=(persisttype=="sitewide")? blockid+";path=/" : blockid

document.cookie=cookiename+"="+cookievalue

}

if (window.addEventListener)
window.addEventListener("load", onloadfunction, false) -
else if (window.attachEvent)
window.attachEvent("onload", onloadfunction)

else if (document.getElementByld)
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window.onload=onloadfunction
if (persistmenu=="yes" && document.getElementByIld)

window.onunload=savemenustate
</script>

<script type="text/javascript">

function startTime()

{

var today=new Date();

- var h=today.getHours();

var m=today.getMinutes();

var s=today.getSeconds();// add a zero in front of numbers<10
m=checkTime(m);

s=checkTime(s); _
document.getElementById('txt').innerHTML=h+":"+m¥":"+s;
t=setTimeout('startTime()',500);

}

function checkTime(i)

{
if (i<10)
{
i="0" + l,

}

return i;

}

</script>

<Script Language="JavaScript">

<le-
function nameDeﬁned(ckie,nme)

{

var splitValues



var i
for (i=0;i<ckie.length;++i)
{
splitValues=ckie[i].split("=")
if (splitValues[0]==nme) return true
}

return false

function delBlanks(strng)
{

- var result=""

var i

var chm

for (i=0;i<strng.length;++i) {
chrn=strng.charAt(i)
if (chrn!="") result += chrn

;.

return result

}

function getCookieValue(ckie,nme) -
{
var splitValues
var i
for(i=0;i<ckie.length;++i) {
splitValues=ckie[i].split("=")
if(splitValues[0]==nme) return splitValues[1]
) :

return

}

function readCookie() {

var cookie=document.cookie
counter=0

“var chkdCookie=delBlanks(cookie) //are on the client computer
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var nvpair=chkdCookie.split(";")
if(nameDefined(nvpair,"pageCount™))
counter=parselnt(getCookie Value(nvpair,"pageCount")) |
++counter

var futdate = new Date()

var expdate = futdate.getTime()

expdate += 3600000 * 24 *30 //expires in 1 hour
futdate.setTime(expdate) |

var newCookie="pageCount="+counter

newCookie += "; expires=" + futdate.toGMTString()
window.document.cookie=newCookie |

}

I -->

</Script>

</HEAD>

<BODY bgcolor="#708090" link="#0000FF" vlink="#0000FF" alink="#0000FF" >
<center> :
<table width="960px" height="75px" style="background-color:#FFFFFF">

<tr> | -

<td style="height: 55%; width=117px; background-color:#000080">

<p align="center"> '

<b>

<span style="font-size: 48pt; color: blue; font-fémily: Garamond" id="glowtext">
<center><img src="pics\logo.jpg" width="79" height="78" alt="logo.jpg (34722
bytes)" />

</center>

</span>

</b>

<ftd>
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<td style="height: 55%; background-color:#FFFFFF" width="655">

<p align="center"><b> '

<span style="font-size: 48pt; color: blue; " idé"glowtextO";

<font face="Harrington">GYAN JYOTI</font></span></b></td>

<td style="height: 55%; background-color:#FFFFFF">

<font face="Harrington">

<img border="0" src="pics/lamp.jpg" width="85" height="83">

</font> : |

</td>

</tr>

</table>

</center>

<center>

<table border="0" style="width: 960px; height: 3>

<tr> '

<td style=" colspan="3" bgcolor="#F0F8FF">

<div id="tabs"> '

<ul>

<li><a href="chat_main.htm" target="_self"><span><b>DISCUSSION |
FORUM</b></span></a></li> ‘

<li><a href="file_upload.php" target="_self"><span><b>DOC
MANAGER</b></span></a></li>

<li><a href="help.htm" target="_self"><span><b>HELP</b></span></a></li>
<li><a href="logout.php" target="_self"><span><b>LOGOUT</b></span></a></li>
<hul>

</div>

</td>

</tr>

<tr> / ‘

<td style="width: 100%; height: 30; background-color:#FFFFFF" colspan="5"
align="right"><br/>

<b><font face="Arial"> _ _

<?php echo "<div align="left'"><font color="blue' size="3pt'><b>DATE :</b>"."
".date("l, dS \of F, Y")."</font></div>";7>
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</font></b>

<span style="color: #0000ff; font-family: Arial"><strong><a href="search.php"
target="_self"> |

<span style="text-decoration: none">Search</span></a>&nbsp; </strong></span>
<a href="search.php" target="_blank"> '

<img border="0" src="pics/search.jpg" width="31"
height;"25"></img></a><b><font face="Arial">

</font></b>

</tr>

<tr><td><font color=#FFFFCC' size="6pt'><div id="txt"></div></font><br/></td>
</tr>

<tr> o

<td 5tyle="width: 211px; height: 420; background-color:#FOF8FF"
valign="top"><div id="masterdiv"><center><div class="menutitle"
onclick="SwitchMenu('sub1')">

<p>Research Corner</p>

</div><font colc;rr—"#OOOOFF"><br />

</font>

<span class="sﬁbmenu" id="sub1"> ,
<strong><span style="color: #0000FF"><font size="3">- </font> </span></strong>
<font size="3"><a href="e_resources.htm" target="_self">

<strong><span style="text-decoration:none">e-j oﬁmals</span></strong></a>
<font color="#0000FF"><br/> '-

</font>

<strong><span style¥"color: #0000FF">- </span></strong><a href="databank.htm"

"

target="_self"><strong>

<span style="text-decoration:none'> o
Databank</span></strong></a><font colori"#OOOOFF "><br/>

</font> |

<strong><span style="color: #0000FF">- </span></strong>

<a href="search_paper.php" target="_self">

<strong><span style="text-decoration:none">

Search Research Paper</span></strong></a><font color="#0000FF"><br/>

</strong>

CIv



</font> _
<strong><span style="color: #0000FF">- </span></strong></font>

<a href="research.htm" target="_self'><strong>

<span style="text-decoration:none">

<font size="3">Research Aid§</font></span></strong></a>

<font color="#0000FF"><br/> |

</font>

</strong></span> _

<div class="menutitle" onclick="SwitchMenu('sub2")" style="font- weight:
bold"><p>Teaching Aids</p></div><br /> A
<span class="submenu" id="sub2"> _

<a href="methodology.htm" target="_self"><strong> '

<span style="text-decoration: nore; "><font size="3">- Methodoldgies<br/> -
</font> </span>

</strong><font size="3"><a href="model_ques.htm" target="_blank"><strong>
<span style="text-decoration:none">Question Paper Styles</span></strong>
</a><font color="#0000FF"><br/></font>

strong><span style="color: #0000FF"> A

- </span></strong><a href="syllabus.htm" target="_blank"><strong>

<span style="text-decoration:none"> '
Syllabus</span></strong></a><font color="#0000FF"><br/></font>
<strong><span style="color: #0000FF">

- </span></strong><a href="ebooks.htm" target="_self"><strong>

<span style="text-decoration:none">ebooks</span>
</strong></a></font><strong>

<span style="color: #0000FF; text-decoration:none'S

<font size="3">

</font> </span></strong></span>

<div class="ﬁ1enutitle" onclick="SwitchMenu('sub3")" sty'1e="font-weight:
bold"><p>Administrative Aids</p> . |

</div><br /><span class="submenu" id="sub3" > ‘

<strong><span style="color: #0000FF"><font size="3">- </font> </span></strong>

<font size="3"><a href="ugc.php" target="_blank">
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<strong><span stylé="text-decoratibn:none">UGC</span></strong></a>

<font color="#0000FF"><br/></font> _
<strong><span style="color: #0000FF">- </span></strong><a href="aicte.htm"
target="_blank"><strong> ‘ _

<span style="text-decoration:none">AICTE</span></strong></a><font
color="#0000FF"><br/></font>

<strong><span style="color: #0000FF">- </span></strong>

<a href="http://india.gov.in/govt/paycommission.php" target="_blank"><strong>
<span style="text-decoration:none">6th Central Pay Commission</span>
</strong></a><font color="#0000FF"><br/></font>

<strong><span style="color: #0000FF">- </span></strong><a href="expert.htm"
térget="_self"><strong>

<span style="text-decoration:none">Expert List</span></strong></a></font>
<font size="3" color="#0000FF"><br/></font>

</span> '

<div class="menutitle" onclick="SwitchMenu('sub4')"$<p>Impoﬁant Links</p>
</div><br /><span class="submenu" id="sub4">

<strong><span style="color: #0000FF"><font size="3">- </font> </span></strong>
<font size="3"><a href="institutes.htm" target="" self"><strong> ‘
<span style="text-decoration:none">Academic Institutes</span></strong></a>
<font color="#0000FF"><br/></font><strong><span style="color: #0000FF">-
</span></strong><a href="http://mail.tezu.ernet.in" target="_blank">

<strong> ' ‘

<span style="text-decoration:none">TU Webmail</span></strong>

</a><font color="#0000FF"><br/></font>

<strong><span style="color: #0000FF">- </span></strong></font>

~ <a href="http://www.tezu.ernet.in" target="_blank"><strong>

<span style="text-decoration:none"><font size="3">Our University</font></span>
</strong></a></spah><font color="#0000FF"><br /></font>
</div></center></td>

<td style="width: 35px; helght 3"></td>

<td style="width: 242px; " valign="top" bgcolor—"#FOFSFF ">

<p> ’

<span style="color: #FFFFCC; background-color:#0000FF" >
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<font face="Arial" size="4"> News Comner</font></span> | ,
<font face="Arial" size="4" color="#FFFFCC"><span style="backgrouﬁd-color:
#0000FF">&nbsp; </span> </font></p>

<span style="color: blue; font-family: Arial">

<p><a href="news_headlines.htm" target="_self"><b>

<span style="text-decoration: none">News Headlines</span></b></a><b> </b>
<p><b><a href="sports_news.htm" target="_self"> |
<span style="text-decoration: none'">Sports</span></a>

</b> ’

<p><b><a href="business_news.htm" target="_self">

<span style="text-decoration: none">Business News</épan></a>

o A

<p><b><a href="cartoons.htm" target="_self">

<span style="text-decoration: none">Cartoons and Jokes</span></a>

</b>

</span>

<p>&nbsp;</td>

<td style="width: 248px; height: 3" valign="top">

<p align="center">

</font><br/><br/><br/>

<img border="0" src="pics/newsanimate.gif" width="103" height="103"
align="left"><br/><br/><br/><br/><br/><br/><br/>

&nbsp;<p allgn—"ceﬁter"> ‘

&nbsp;<p align="center">

<br/>

<fd>

<td valign="top">

<p align="center"><font color="blue’' size='4>" ‘

&nbsp;<span style="background-color: #OOOOFF "><a href="tax calcu]ator htm"
. target="_self"><span style="text-decoration: none; "><font face="Arial"
color="#FFFFCC">Income Tax Calculator</font></span></a></span></font><font
face="Arial" color="#FFFFCC" size="4"><span style="background-color:
#0000FF">"

</span>
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</font><font size="6"><br/><br>

<a href="tax_calculator.htm"> _

<img border="0" src="pics/calculator.png” width="60" height="43"></a></font>
<br/>

<br/>

<br/>

<?php

$m= date("m");

$d=date("d"); // Finds today's date

$y=date("Y"); // Finds today's year
‘$no_of days = date('t,mktime(0,0,0,8m,1,8y)); // This is to calculate number of days

' | , . in a month
$mn=date('M’,mktime(0,0,0,$m,1,$y)); // Month is calculated to display at the top of
) the calendar
$yn=date('Y',mktime(0,0,0,$m,1,8y)); // Year is calculated to display at the top of the
calendar A
$5= date('w',mktime(0,0,0,$m,'1 ,$y)); // This vyill calculate the week day of the first
day of the month |
for(Sk=1; $k<=$j; $k++)
{ // Adjustment of date starting
$adj .="<td>&nbsp;</td>";

}

//] Starting of top line showing name of the days of the week

echo " <table border="1" bordercolor=_'#FFFF00:' cellspacing="0" cellpadding="0"
align=center> ' |

<tr><td>",

echo "<table cellspacing='0" cellpadding='0" align=center width='100" border='1">
<td align=center bgcolor="#{fff00"><font size='3' face="Tahoma™>

&nbsp;</td><td colspan=>5 align=center bgcolor="#{fff00"™>

<font size="3' face="Arial'><b>$mn $yn</b> | |

</td><td align=center bgcolor="#{fff00"><font size='3' face="Tahoma’> &nbsp;

</td></tr><tr>";
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echo "<td><font size='3' face="Tahoma"><b>Sun</b></font></td><td>
<font size="3' face="Tahoma'><b>Mon</b></font></td>
<td><font size='3' face="Tahoma™><b>Tue</b></font></td><td>
<font size="3' face="Tahoma'><b>Wed</b></font></td>
<td><font size="3' face="Tahoma"><b>Thu</b></font></td><td>
<font size="3' face="Tahoma"><b>Fri</b></font></td>
<td><font size='3' face='Tahoma'><b>Sat</b></f6nt></td></tr><tr>";
for($i=1;$i<=$no_of days;$i++)
{,
echo $adj."<td valign=top ><font size="2' face="Tahoma'>$i<br>";
echo " </font></td>";
Sadj="
$j ++
if(§j==7){echo "</tr><tr>";
$=0:}
}
echo "</tr></table></td></tr></table>";
>
| </td>
</tr>
</tr>
</table>
</center>
</div>
</BODY>
</HTML>
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Program Listing 3: php script of the Ontolology Driven Search
<? php |
$keyl1=$§ POST['search_onto'];
$doc = new DOMDocument();
$doc->load('marketing.xml’);
$classes=$doc->getElementsByTagName("class”);
foreach( $classes as $class )
{
$names = $class->getElementsByTagName("name");
$name = $names->item(0)->nodeValue;
$superclass = $class->getE'lementsByTagName("sAu’perclass");
$suf>er=$superclass;>item(0)->nodeValue; |
if (Sname==8key1)
{A
$names = $class->getElementsByTagName("name");
$name = $names->item(0)->nodeValue;
$superclass = $class~>getElementsByTagName("superclass“);
- $super=$superclass->item(0)->nodeValue; -
if($name==":THING")
{
$name="";
}
if($super=="THING")
{ |
$super="";
}
$searchl=$name;
$search2=$super;
$search=$searchl." «. $search2;

}
}

$r="marketing";
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while($search2!=%r)
{ ,
$classes=$doc->getElementsByTagName("class");
foreach( $classes as $class )
{
$names = $class->getElementsByTagName("name");
- $name = $names->item(0)->nodeValue;
$superclass = $class->getElementsByTagName("superclass");
$super=$superclass->item(0)->nodeValue;
if($name==%search2)
{
$names = $class->getElementsByTagName("name");
$name = $names—>ftem(0)->nodeValue;
$superclass = $class—>getElementsByTagNaine("superclass");
$super=$superclass->item(0)->nodeValue;
if ($name==":THING")

{
$name="";
}
if ($super==":THING")
{
$super="";
}

$search3= $super;
$search=$search." ".$search3;

$search2=$search3;

}
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Program Listing 4: php script to Upload a file

<?php

if(lfempty($_FILES["file"]["name"}))

{ A
If ($_FILES["file"]["size"] <= "1024000")
{

if ((($_FILES["file"]["type"] == "application/msword")ll
($_FILES["file"]["type"] == "text/html")||($_FILES["file"]["type"] ==
"application//vnd.openxmiformats- -
officedocument.wordprocessingml.document") || ($_FILES["ﬁle_"]["type"] ==
"image/jpeg")|| (§_FILES["file"]["type"] == application/vnd.openxmIformats-
officedocument.spreadsheetml.sheet")||($_FILES["file"]["type"] ==
"application/vnd.openxmlformats-o |
ofﬁcedocument.bresentationml.presenfation’f) |I($_FILES["file"]["type"] =
"application/pdf")||($_FILES["file"]["type"] == "application/vnd.ms-
excel)||($_FILES["file"]["type"] == "application/vnd.ms-powerpoint")))

{
if (§_FILES["file"]["error"] > 0)

{
" echo "Return Code: " . $_FILES["file"]["error"] . "<br />";
} , .
else
{
if (file_exists("upload/" . §_FILES["file"]["name"]))
{ o
echo "<center><font color="blue’' size='4pt'>".." ' :
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
".$ FILES["file"]["name"] . " already exists. "."</font></center>";
}
else
{

$safe filename = preg_replace( array("As+/", "/["-\\w]+/"), array("_", "),
trim($_FILES["file"]["name"])); ’
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move_uploaded_ﬁle($_FILES["ﬁle"]["tmp_name“],"upload/" .
$safe_filename); _

echo "<center><font color="blue’ size='4pt>"."
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;".

$safe_filename." is sucessfully uploaded"."</font></center>";

}

else
{
echo "Invalid file type";
}

}

else

{

echo "Invalid file size";
}
}

r
Program Listing 5: php script to Browse Uploaded files

<7php
. $path="upload/;
$handle=opendir($path);
while (($file = readdir($handle))!==false)
{
if(strlen($file)>3)
B
echo "<a href=$path$file target=_blank>$file</a> <br/><br/>";}

}
closedir($handle);

>
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Program Listing 6: php script to Conduct and Store a Discussion Session

<?php
$chat_file ok = "msg.txt";
$chat;length =100;
$max_single_msg_length = 10000;
$max _file_size = $chat_length * $max_single msg_length;
$file_size= filesize($chat_file); o '
if ($file_size > $max_file_size) {
// reads file and stores each line $lines’ array elements
$lines = file($chat_file ok);
//get number of lines
$a = count($lines);
$u = $a - $chat_lenght;
for($i = $a; $i >= $u ;$i--)
{
$msg_old = $lines[$i] . $msg_old;

}
$deleted = unlink($chat_file_ok);
$fp = fopen($chat_‘ﬁle_ok, "wt+");
$tw = fwrite($fp, $msg_old);
fclose($fp);
} ‘

if(Yisset($_POST["Say"]))
{

$nick=$. POST['nick'];

$chat=$ POST['chat'];

$msg = str_replace("\n"," ", $chat);
}
$msg = str_replace ("\n"," ", $chat);
$msg = str_replace ("<", " ", $msg);
$msg = str_replace (">", " ", $msg);

$msg = stripslashes ($msg);
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if Smsg !1="")

{ ,
$col= "\n".$_POST['col'];
$color=str_replace("\n"," "",$col);.
$fp = fopen($chat_file ok, "a+");
$fw = fwrite($fp,"\n<foht color=$color> <b>$nick:</b> $msg </font><br>");
fclose($1p);

}

if(Yisset($_POST["Say"]))
{

$nick=8_POST['nick'];

$chat=§_POST('chat';

$conn = oci_connect("heera", "geetal", "Oracle9i") ;
if (lempty($chat))

Ly |
$add = "insert into chatscript(id,nickname,chat) values(tl.nextval, '$nick’, '$chat")";
$stat=oci_parse($conn,$add); '
oci_execute($stat);
}

oci_close($conn); -

}

r

Program Listing 7: php script to display chat script in the screen

<7php

print '<meta http-equiv="refresh". ,

content="1 0;URL="http://local'host: 1/KMS/chatl/chat_window.php™>';
$chat_file ok = "msg.txt";

$chat_length = 10;

$lines = file($chat_file_ok);

$a = count($lines);

$u = $a - $chat_lenght + $chat_lenght;
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/* . reads the array in reverse order and outputs to chat */

for ($i = $a; $i >=$a -18 ;$i--)

{ : v
echo $lines[$i] . "";

}

>
Program Listing 8: php script to search stored chat scripts from database

<?php
$searching=$§_ POST['searching'];
$find=$_POST(['find'];
$field=$ POST['field"];
if (§searching =="yes")
{
echo "<font color="blue’' size="3pt><b>Results</b></font><p>";
if ($find == ") - |
{
echo "<p>You forgot to enter a search term";
exit;
} _
$conn=oci_connect("heera", "geetal", "Oracle9i");
$find = strip_tags($find);
$find = trim ($find);
$data = oci_parse($conn,"select nickname,chat from chatscript where $field like
'%S$find%"); |
oci_execute($data);
while($result = oci_fetch_ai‘ray( $dafa‘ ))
{
echo $result[0]; echo " ";
| echo $result[1]; echo "<br>";

echo "<br>";
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$anymatches=oci_num_rows($data);
if ($anymatches == 0)
{ H

echo "Sorry, but we can not find an entry to match your query<br><br>";

}
echo "<b>Searched For:</b> " .$find;

>
Program Listing 9: php script to calculate income tax

<?php .

- $name=$_POST['name');

" $v_gender.="\n".$_POST['gender’];

$gender==$v_gender." ";

$age=intval($_POST['age']);

$gross_salary= floatval($§_POST['gross']);

$arrear=floatval($_POST['arrear']);

$house_rent=floatval($_POST['HRA'));

$TA=floatval($_POST['TA]);

$remote= floatval($_POST['RA']);

$PT=floatval($_POST['PT");

$house_loan=ﬂoatval($;POST['house_loan']);

$other_income=ﬂoatval($_POST['other_income']);

$total_savings=ﬂoatval($_POST[’savings’]);

$donation=ﬂoatval($_POST[.'donation']);

$infra_bond=floatval($_POST['infra_bond");

$relief=floatval($_POST['relief]);

if ($total_savings>100000)
$total_savings=100000;

else

$total_savings=S$total_savings; -
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if ($infra_bond>20000)
$infra_bond=20000;
else
$infra_bond=S$infra_bond;
$a=8%gross_salary+$arrear;
$b=8%a-$house rent-$remote-$PT - $TA;
$c=$b+Sother_income;
$=8$c-$house. loan-$donation;
$d=81-$total_savings-$infra_bond-$relief; .
echo “<center><font color='blue’ size="6pt>The net income of ".$name." is
Rs.".$d."</font></center><br/>";
$tax=0;
if ($age>=80)
{
if($d<=500000)
{
echo "<center><font color="blue' size="6pt">No tax required for ".$name."
</font></center>",
}
elseif ($d<800000)
{
$tax=0.20*($d-500000);
echo "<center><font color="blue' size="6pt™>The income tax of ".$name."
is Rs.". $tax."</font></center>";
}
else
{
$tax=60000-+(0.30*($d-800000));
echo "<center><font color="blue’' size='6pt">The income tax of ".$name." is

Rs.”. $tax."</font></center>";

}
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elseif (($age>=60)&&($age<80)))
{
if($d<250000)
{
echo "<center><font color="blue" size="6pt>No tax required for
" $name."</font></center>"; | ‘

}
elseif($d<500000)

{
$tax=0.10*($d-250000);
echo "<center><font color="blue’ size='6pt™>The income tax of ".$name." is
Rs.". $tax."</font></center>";
}
elseif($d<800000)
{
$tax=26000-+(0.20*($d-500000));
echo "<center><font color="blue’ size=’6pt‘>Thé income tax of ".$name." is
Rs.". $tax."</font></center>";
}
else .
{ .
$tax=86000+(0.30*($d-800000));
echo "<center><font color="blue’ size='6pt’$The income tax of ".$name." is
Rs.". $tax."</font></center>";
}
b
else
{
if($gender=="MALE")

if($d<180000)
{

echo "<center><font color="blue' size='6pt>No tax required for

" $name."</font></center>";

CXIX



}
elseif($d<500000)

{
$tax=0.10*($d-180000); ‘
echo "<center><font color="blue' size="6pt'>The income tax of ".$name." is
Rs.". $tax."</font></center>";
}
elseif($d<800000)
{
$tax=34000+0.20*($d-500000);
echo "<center><font color="blue' size="6pt'>The income tax of ".$name." is
Rs.". $tax."</font></center>";
| .
else
{
$tax=94000+(0.30*($d-800000)); _
echo "<center><font color="blue' size¥'6pt'>The income tax of ".$name." is

Rs.". $tax."</font></center>";

}

else
{
if($d<190000)
echo "<center><font color="blue' size='6pt™>The income tax of ".$name." is Rs.".
$tax."</font></center>"; ’

}
elseif($d<500000)

{
$tax=0.10*($d-190000);

echo "<center><font color="blue' size='6pt">The income tax of ".$name." is

Rs.". $tax."</font></center>";
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elseif($d<800000)

{
$tax=31000+0.20*($d-500000); ‘
echo "<center><font color="blue' size="6pt>The income tax of ".$name." is |
Rs.". $tax."</font></center>"; '

}

else

{
$tax=91000-+(0.30*($d-800000));
echo "<center><font color="blue' size='6pt'_>The.income tax of ".$name." is
Rs.". $tax."</font></center>";

}
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ANNEXURE VIII

Dear Sir / Madam,
A Knowledge Management Portal for academicians has been developed and is available
at http://agnee.tezu.ernet.in:8000/gyan_jyoti/login.htm . Kindly open this link by c}icking
on it or by copying the link in the address bar of a browser, and browse the different
components of the portal. After viewing the poftal,_kindly fill up the feedback form given
below. | | '
The feedback form aims at identifying the loopholes of the portal. It is purely for research
use only. We look forward for your help and co-operation and assure that your response

will be kept confidential.

FEEDBACK FORM
Tick wherever applicable.

1. Are you able to create a new user login easily?
a. Yes - b.No
If No, What problem did you face?

2. Can you enter the main page of Knowledge portal without entering login and

password?
a. Yes b. No _
3. If the portal suddenly quits, do you have to enter login and password again to enter the

main page of the portal?

a. Yes b. No c. Can’t say
4. Please give your opinion on the following features.
Features Strongly | Agree | Can’t | Disagree | Strongly
Agree - Say Disagree

a. Document Manager is a useful
component for carrying out my type of
work. :

b. Provision for File uploading is a useful
feature.

c. Provision for Browsing of uploaded files
is a useful feature.

d. Discussion forum is a useful component
for carrying out my type of work.
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Features

Strongly
Agree

Agree

Can’t
Say

Disagree

Strongly
Disagree

e. Provision for Starting a discussion is a
useful feature.

f. Provision for Searching a discussion is a
useful feature.

g. Search facility for research papers is a
useful component.

h. Relevant research paper is obtained in
search results.

i. Options given in Research Corner are
useful for research work.

j- Options given in Teaching Aids are
useful for teaching.

k. Options given in Administrative aids are
useful for administrative work.

1. Options given under Important Links are
useful.

m. Income tax calculator is a useful
component.

n. News items under News Corner are an
attractive feature of the Knowledge portal.

o. The knowledge portal is easy to operate.

5. Please give your opinion on the effectiveness of the following features.

Features

Agree

Can’t
‘Say

Disagree

a. File uploading can be done without much delay.

b. Browsing of uploaded files can be viewed without much delay.

c. Starting a discussion can be done without much delay.

d. Searching a discussion can be done without much delay

e. Searching research paper does not take much time.

f. Searching model question paper takes less time. -

g. Databanks can be searched without much delay. -

h. Syllabus can be searched within a short time.

i. Help provision in the Knowledge portal is helpful.

Note: If you happen to disagree with any of the above statements, please mention the reason in

Q 6 against that feature,
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6. Write down the additions that you want to incorporate in the following components.

Component Name Additions

Document Manager

File Uploading

Browsing of Upload files

Discussion Forum

Starting a Discussion

Searching a Discussion

Research Corner

Teaching Aids

Administrative Aids

Important Links

News Corner

Income Tax Calculator

Help

Any other feature that you
feel would add value to the
portal

7. As a whole the portal will be useful for academicians.
a. Agree b. Disagree  c. Can’t Say |

If you Disagree, please mention why?

8. On a scale of 1-5, what rating you will give to this Knowledge Management portal.

(1 isthe lowest and S is the highest score).

Name:
Designation:
Department:

- Organization:

If you hold additional responsibilities, please tlck mark in the options given below.

a. Head of the Department b. Placement Co-ordinator

c. Examination Co-ordinator d. Laboratory Supervisor

e. Others, Please mention
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ANNEXURE IX

Information oh the Contents of the CD attached with the Thesis

. For the study, a prototype of the Knowledge Management System for Academics

was developed. Oracle 9i Server version was used as the database and Zend Server

software was used as a Web Server for this prototype. Zend Server supports php

script, which was used to connect the database with the Web Pages.

While transferring the prototype in a CD, problems were encountered while

transferring the database. Hence, in the CD instead of Oracle 9i, XML was used to

-store the data.

Since, the prototype is server based, therefore, in order to run the prototype, certain

guidelines has to be followed.

Guidelines:

1. Install the Zend Server software in your PC (loaded with Windows based
OS, preferably Windows XP) by clicking “ZendCoreForOracle-2.5.0-

Windows-x86 Setup.exe” file and following the instructions given below.

a.
b.

First, a Welcome screen appears. Click next.

Next, the License Agreement sbréen appears. Select the “I accept
the terms of the license agreement” option and click next.

Next, the Setup type screen appears. Select the “Complete” option
(selected by default) and click next.

Now, the Choose Destination Location screen appears. Click next.
Now, the Web Server Selection screen appears. Select the “Install
Zend Core’s bundled apache 2.2.4” option and click next.

Now, the Apache port number screen appears. Type “1050” in the
textbox given against port and click next.

Now the Extension association screen appears. Select the first

option i.e. “.php” (selected by default) and click next.
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h. Now the Administrator password screen appears. Type the same
password in the both the boxeé (password must start with alphabets
and can include béth alphabet and numbers) and click next. A

i. Now the Zend Network Subscription screen appears. Select “No”
(selected by default) and click next.

j. Now the .Proxy Configuration screen appears. Select “No” (selected
by default) and click next. '

k. Now the Ready.to Install the Program séreen appears. Click the
“Install” button. The installation starts. Click “OK” to all other
options between installations until the Installation Complete wizard
appears. Cli'ck Finish button. This completes your installation.

2. Copy the folder named “gyan_jyoti” from the CD inside the “htdocs”
folder of your PC, which is locatéd ~in “C:\Program
Files\Zend\Apache2\”. '

3. Now open a brbwser (preferably Internet Explorer 6.0 or higher). Type in
“http://localhost:1050/gyan_jyoti/login.htm” in the address bar and
browse. The login screen of the prototype named “Gyan Jyoti” will
appear. You can create a new user login by clicking the “Sign In” link and
submitting the login form or you can enter the, login as “guest” and
password és “guest” and click login to enter the homepage of “Gyan
Jyoti”. To know about the use of the components in the homepage,

“HELP” is provided in the homepage.
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Designing A iinowledge Monugement
Portal for Academics

Heera Barpujary*
Chandana Goswami**

To compete in the emerging knowledge-centric economy, organizations arourd the
world have undertaken various initiatives to manage their most important yet
volatile asset- knowledge and that is how the term Knowledge Management (KM)
came into existence. In order to implement this concept in an organization,
Knowledge Management Systems (KMS) are designed, so that there can be proper
utilization of this asset for improved organizational performance. Since, the primary
objectives of academics are research activities and dissemination of knowledge,
therefore an efficient mechanism for managing knowledge is essential for enhancing
the performance of academicians. In order to enable a KMS to be accessed by academics
from any place, a Web-based KMS has to be designed. This paper aims at identifying
user requirernents for designing a KMS for academics. A survey method is adopted
to find the knowledge requirements of acadeniicians.

Keywords: Knowledge Management, Protal, and Academics.

INTRODUCTION

Knowledge is power was coined by Francis Bacon way back in the sixteenth century (Skyrme,
1999). According to Davenport and Prusak (1998), knowledge is defined as a “fluid mixture
of experience, values, contextual information and expert insight that provides a framework
for evaluating and incorporating new experiences and information”. It is perceived by Alavi
and Leidner (1999) as a “justified personal belief that increases an individual’s capacity to
take action”. In organisations, knowledge is embedded in documents, in organisational
routines, in processes, practices, and norms. To compete in the emerging knowledge-centric
economy, organizations around the world have undertaken various initiatives to manage
their most important yet volatile asset ~ ‘knowledge’.

*  Sr. Lecturer, Department of Business Administration, Tezpur University, Napaam, Tezpur, Assam.
# Reader & Head, Department of Business Administration, Tezpur Urdiversity, Napaam, Tezpur, Assam.
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Knowledge Management is a systematic process of retaining, organizing, sharing and
updating knowledge that is critical to individual performance and organizational
competitiveness. In order to implement this concept in an organization, Knowledge
Management Systems (KMS) are designed, so that there can be proper utilization of this
asset for improved organizational performance. KMS is a complex aggregate of organisational
infrastructure, information flow and supporting software for systematically dealing with
the organisation’s knowledge. Since, KMS offer a platform for sharing knowledge; they need
to be designed using a technology which is user friendly and widely used. In this Internef
age, Web technology is the tool that meets these requirements and can be used to desigr
KMS. Like other organisations, academicians can also enhance their performance, if they ge
a platform to share their knowledge. In order to develop a successful system, it is very
essential to know the requirements of the users. This paper aims at identifying use:
requirements for designing a KMS for academics.

HNOWLEDGE MANAGEMENT iN ACADERMICS

Few studies attempted to design KMS for academics, and they are discussed in Table I i1
ANNEXURE III. The fact that limited research papers on application of KM in academics ar
available highlight that this is still an untouched area. Kidwell et. Al. (2000) identified th
academic processes where KM will work. Wang et. al. (2003) talked of a knowledge repositors
Breiter (2004) emphasised on the use of participatory approach in developing a user oriente«
system. Liao (2004) discussed the use of KM in academics but for administrative suppor:
Abdullah et. al., (2005) proposed a framework keeping in mind stakeholder requirement:
Zhang et. al. (2005) developed a KM framework for teaching a particular course. Edma
(2005) developed a system for schools while Numprasertchai and Poovarawan (2006) trie
to understand how ICT based KMS enhanced university competitiveness.

RATIOMALE BEHIND THE STUDY

From the studies made so far, it has been observed that, KMS for academics were designed b
using case-based reasoning method, empirical method, interview method, applying softwa
development life cycle and by applying Information and Communication Technologie
Other than a couple of studies, it was seen that a user requirement study was not given muc
importance in designing a KMS. So, this study aims at designing a KM portal by usin
survey method for user requirement study.

‘METHODOLOGY

Data Collection: The study chiefly utilizes primary data to fulfil the stated objectives. This
done through a sample survey of academicians, where attempt is made to gather informatic
regarding their job requirements. Details regarding data collection sampling procedut
sample size and study location have been provided in the following sections.

Sample: The population for the survey, from which the samples was drawn, w.
academicians from Computer Science or Management disciplines, and who worked in
academic institute in Eastern India. For the purpose of this research, elements are md1v1duc
who fulfil the following cntena
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(@ The individual must be an academician.
() The academicians must be from Computer Science or Management Discipline.

() Theacademicians must be working in a Computer Science or Management Institute in
Eastern India.

(d) EasternIndia comprises of Assam, Arunachal Pradesh, Jharkand, Manipur, Meghalaya,
Mizoram, Nagaland, Orissa, Sikkim, Tripura and West Bengal.

The sampling unit for this study is defined as the individual academician. The survey has
been conducted in Eastern India. The data was collected during the period July 2007 through
September 2008.

Judgement sampling procedure is used for the study. The basis of judgment in selecting the
academic institutes is that the institution is located in Eastern India and has Intranet and
Internet connections. The basis of judgment in selecting the respondent was that the
respondent should be an academician, teaching higher-level Management and Computer
courses in Eastern India, and should have computer operating and browsing knowledge.
Therefore, the questionnaire was sent to those academicians who had email accounts. The
reason behind selecting these two disciplines is that both are very popular, industry oriented
and the people in these two disciplines are Internet savvy. Also, there are a number of
institutions (both public and private) offering these courses. [See Annexure 1]. The
respondents were selected from Eastern India due to convenience in accessibility and with
the intention of confining it geographically. Sample selection was restricted to academic
institutions offering Management and Computer Science courses in Eastern India. The reason
for restricting is as follows.

Elaborating on implementing of KMS in educational institutions, Thorn (2001) had stated
that a wide open area of study makes it difficult to understand the implication of KM for an
educational setting. From the above statement it can be concluded that a common KMS for all
branches of education becomes difficult. Hence the study focused on only two disciplines.
The data collection instrument employed in the study is a questionnaire sent through email.
A total of 120 questionnaires were distributed among the academicians. Out of which, 56
usable questionnaires were obtained at the end of the survey period. Profiles of the respondents
have been provided in Table Il in Annexure [II. The institutes and their locations from which
data has been obtained are listed in Annexure 1.

Tools for Data Collection: The data collection instrument employed in the study is a
questionnaire distributed through email. The questionnaire was designed based on Kidwell
et.al., (2000) identified processes of academics. The questions formulated, tried to find out
the requirements of academicians teaching in graduate and postgraduate programs in
Management and Computer Science institutions in Eastern India. The detailed questionnaire
design for the study is given in Annexure II. All the questions were in nominal scale except
Q.No. 7, which was an open-ended question.
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RESULTS AND DISCUSSICRHS
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Figure 1: Teaching and Research Requirements (Refer to Annexure, Table 3)

As far as teaching and research requirements are concerned the survey result showed that
access to Journals (96 percent) and Recent trends in a Research area (95 percent) were the
two important requirements of the respondents Databank (77 percent), access to Research
details (77 percent) and Ready reference of a topic (79 percent) were the other important
requirements.
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Figure-2 : Information from Library (Refer to Annexure, Table 4)
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The respondents wanted to have information about new arrivals in the library ( 96 percent),
list of books and journals (95 percent), followed by the availability status of a book (76

percent).
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Figure 3: Curriculum Requirements (Refer to Annexure, Table 5)

The survey result showed that for revising and designing a curriculum, respondents sought
for Course structure of other institutes (95 percent) and Model syllabus of other institutes
(87.5 percent). Feedback from Industry (73 percent) was also perceived to be unportant in
revising and designing a curriculum.

No. of Respondents

Head Placement Placement Laboratory Others
of the Coordinator Coordinatolr Supervisor
Department O t-
ptions

Figure 4: Type of Administrative Work (Refer to Annexure, Table 6)
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The survey result showed that, 28.6 percent acted also as a Placement coordinator, 19.6
percent as Head of the Department, 14 percent perform the duties of a Examination
coordination, 14 percent as Laboratory Supervisor and 41 percent of the respondents do
other administrative work like Course Co-ordinator, Webmaster, Procurement In-charge, etc.

No of Respondents

Inform ation ) Rules List List Others
System ©a : Ot ot
Regu'ations Experts Suppliars |

Options

Figure 5: Aids for Administrative Work (Refer to Annexure, Table 7)

The survey results showed that existence of an Information System (82 percent) and easy
access to Rules and Regulations (82 percent) would facilitate the respondents in performing
their administrative work.

No of Respondents

Recent Funding K UGC Others
Development Agenclas

Guidelines

Options

Figure 6: Aids for Strategic Planning (Refer to Annexure, Table 9)
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35.7 percent of the respondents were involved in Strategic Planning. According to them,
Recent Developments in the domain area (85 percent), UGC & AICTE guidelines (75 percent)
and information about funding agencies (65 percent) were some of the important information
required for Strategic Planning. In response to the open ended question regarding their
frequently required information, the respondents stated the following. Availability of new
journals, New funding for projects, International Agencies and their guidelines, Name of
Guests and Visiting faculties, MHRD Rules/Guidelines, Project and consulting requirements,
Changes in educational curriculum and recent trends in corporate sector, State-of-the-art
hardware and software platforms available, Student Details , Alumni details, Faculty details,
Technology changes and product information and Research & Development works abroad.

No. of Respondents

Options

Figure 7: Sources of Information (Refer to Annexure, Table 11)

The survey results showed that 94.6 percent of the respondents search information on their
own, 75 percent get information from their colleagues and 25 percent searched information
from the Internet.

No. of Respondents

An Hour Haif One Day 2- 3 Days 4-6 Days Others

Day

Options

Figure 8: Time Spent for Searching (Refer to Annexure, Table 11)

'
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14 percent of the respondents spent an hour a week, 17.8 percent spent half a day, 25 percent
spent a day, 19.6 percent spent between 2 to 3 days, 3 percent spent between 4 to 6 days per
week searching for information while 12.5 percent told that it depends on the information to
be searched.

Almost 45 percent of the respondents spent on an average about 2 days per week in search
of information.
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Figure 9: Reading Pattern of Newspapers (Refer to Annexure, Table 12)

On being asked about the reading pattern of newspapers, the respondents preferred to go
through the Headlines (80 percent), followed by the Editorial (25 percent) and Sequential
Reading (21.4 percent).

Therefore, from the above survey results we can derive the following inferences.

1.  Respondents are research oriented and have high need for journal information and the
recent trends in a particular research area.

2. Respondents require summarized information. The survey results showed that 79
percent of the respondents preferred to get a ready reference list of all publications in a
particular topic.

3. Respondents mostly like to work alone. This can be inferred from the survey results,
which showed that 95 percent of the respondents searched information on their own. -

4.  Most of the respondents are receptive. This can be inferred from the survey results,
which showed that 61 percent of the respondents wanted to know about the different
teaching methodologies. Also survey results showed that 71 percent of the respondents
wanted to know the names of experts in a particular area. The fact that the editorial
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section is the second preference in reading a newspaper indicates the need for current/
expert opinion.

5.  Respondents want easy access to information. This can be inferred from the survey
results, which showed that 77 percent of the respondents want to get access to databank.
However they will prioritize what they would like to follow up. This has been inferred
from the reading pattern where majority said they preferred to go through headlines of
the newspaper instead of sequential reading.

6.  Respondents like to keep themselves up-to-date. This can be inferred from the survey
results, which showed that 95 percent of the respondents wanted to know about the
recent trends in a particular area.

7. Respondents play multiple roles in their work place. This can be inferred from the
survey results, which showed that apart from being a teacher and a researcher, they
also played roles of the Head of the Department, Placement Co-ordinators, Examination
Co-ordinators, Laboratory Supervisor, Course Co-ordinator, Webmaster, Procurement
In-charge, etc.

8.  Respondents are techno-savvy. This can be inferred from the survey results, which
showed that 82 percent of the respondents felt the need for an information system to
aid them in their administrative work.

DESIGN OF THE XNOWLEDGE MANAGEMENT PORTAL

Abdullah et.al. (2005) identified Knowledge Portal, Electronic Document Management System
(EDMS), Information Retrieval Engine and Data Warehouses and Data Mining Tools, as the
most commonly used areas of functionality of the KMS Model. Out of these areas, Knowledge
Portal is the user’s first point of entry to a KMS. Therefore, a good design of a Knowledge
- Portal attributes to the success of a KMS. For the purpose of identifying the components of
Knowledge Portal, the portals of BSNL, Wipro and ICICI were studied. From the study, the
components of a Knowledge portal were identified as Authorization, Document Manager,
Discussion Board, Chat, News, Bulletin Board, Mail, Search and Miscellaneous.

From the survey, the important features of a KM portal for academics have been identified
and presented in a tabular form (See Table 13, ANNEXURE HI). From the primary responses,
it has been seen that an academician is involved with different activities as mentioned in the
first column of Table 13. To facilitate these activities, keeping in mind the respondent
requirements, list of items to be included in the main web page and the subsequent inner
pages have been provided in the second and third column of Table 13. The links to the
important items identified from the respondent requirements are placed in the main page
because it serves as the index to the information content of the Knowledge portal. Moreover
the main page must not look cluttered to have an aesthetic appeal. The details are given in
the inner pages. It has been found that the parameters presented in Table 13, mostly fall
under Document Manager, Search and Miscellaneous components of a KM portal. Therefore,
these are important components needed to be kept in mind while designing a KM portal for
academics. '
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CONCLUSION

Use of technology for enhancing the capabilities of an organisation has been gaining
momentum. An academician, who plays multiple roles, has an urgent need of a platform
that will aid in carrying out all roles efficiently. The implication of this study is that it has
identified the different roles and their requirements. The results of Table 13 in ANNEXURE
IIT will be relevant for the actual design of a system, which by itself is a major task. It is
expected that a KMS that will keep the above parameters in mind will find a higher degree of
acceptability. Further, the development of a KMS will facilitate knowledge storing and
dissemination and ultimately contribute to enhancement of capabilities of academician,
resulting in organizational effectiveness.

However, the study has some limitations. First, as the study was restricted to Eastern India,
the nheeds of other region were not taken into consideration. Secondly, the study focussed
only on two disciplines i.e. Management and Computer Science, so the requirements identified
for the KMS cannot be generalised. Lastly, as the survey was conducted with a time constraint,
the requirements from a limited number of academicians were gathered.
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Annexure

Table—1 :A Review of Kms for Academics

Author

Focus of the work

Kidwell et.al.,
2000

Identified five KM processes of Higher Education:
. Research -

e«  Curriculum Development

. Student and Alumni Services

¢  Administrative Services

+  Strategic Planning

Wang, Means &
Wedman, 2003

o Knowledge repository to support knowledge creation and diffusion in the
education domain. ' : ’

e Reports on an on-going project named KITE (Knowledge Innovation for
technology in education) and discusses their experiences in implementation this
project using Case-Based-Reasoning.

Breiter, 2004

¢ KM requirements for school done using participatory design process.

Empirical findings during the process of requirement analysis are documented,
focussing on key organizational aspects in schools.

 Based on empirical evidence, it is suggested that participatory design can be
used not only as a method of user-oriented system development but also as a
catalyst for reflecting the new role of technology for teaching and learning within
an organizational change process.

2005

)

Author Focus of the work
Liao, 2004 e Explored the application of KM techniques in educational institutions —
particularly in support of administrative systems.
- o Discussed the model of a Professional Development Centre.
Abdullah et. al., *  Analysed KM concepts, system and architecture

e Proposed a framework of KM system implementation in a collaborative
environment (for Higher Learning Institutions) by interviewing members
involved in the KMS development.

» Discussed issues involved in KM that will help organizations to increase
productivity and quality as well as to achieve return on investment (ROI).

Zhang, Kaschek &
Kinshuk, 2005

e Developed an educational KM framework for teaching database and then
implemented and evaluated a web-based KM system using software
development life cycle.

"¢ Found that application of KM in teaching database normalization encouraged
both teaching and learning outcomes.

Author

Focus of the work

Edman, 2005

» Discussed the need for knowledge management from the perspectives of
students, teachers and parents.
Developed Knowledge-based systems for schools using interview method.
These systems can be classified as support for .
Student’s learning
Students and teachers well being
o Teacher’s decision making.

O 0 0 0

Numprasertchai &
Poovarawan, 2006

e Discussed an ICT (Information and Communication Technologies) based
KMS implemented in Kasetsart University of Thailand.

* Investigated how ICT based KMS enhances university competitiveness.
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Table—2 : Profile of the Respondents

W\e Computer Science Management Total
State .

Assam 3 3 . 6

West Bengal ’ 10 4 i 14
Sikkim 3 0 3

. Orissa 8 18 26
Jharkhand 3 4 - 7

Total 27 . 29 56

Table—-3: Teaching and Research Requirements

Options : : ) No. of Responses

Journals 54

Databank 43

Report writing guidelines 28

Access to research details 43

-Recent trends in a research area 53

Ready Reference for a topic 44

Software information ; 35

Abstract of Projects 29

Consultancy information 25

Teaching methodologies ) 34

Question Paper setting styles : 27

Names of Experts in a particular subject 40

Funding agencies & their guidelines 36

Others Conferences and Seminars,
Prospective collaborative organizations/ institutes
and their ways of collaboration,
Methods/Ways of answering questions from
question papers

Table—4: information From Library

Options No. of Responses
New arrivals in the library 54
List of Books and Journals available 53
Reader’s comments about books 27
Availability status of a book 44
Others Online Journals
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Table-5 : Curriculum Requirements

Options No. of Responses

Course structures of other institutes » 53

Feedback from Recruiters / Industry 41

Feedback from Alumni 33

Model syllabus of other institutes 49

Others Record of feedback when it was last offered, Utility of

' the course in day to day life in view of learning and
earning,
Recent Trends, Feedback From Senior faculty
Table—6 : Type of Administrative Work.
Options No. of Responses

Head of the Department

11

Piacement Co-ordinator 8
Examination Co-ordinator 16
Laboratory Supervisor 8

Others Web Master, Warden of Hostel, Knowledge center coordinator,
Member of outside academic committee, Advisor of B.Tech
Students, Summer training guide and student activity group
member, Course co-ordinator :

Table-7 : Aids for Administrative Work

Options No. of Responses
Information system to aid your work 46
Rules & Regulations of the Institute 46
List of Experts 19
List of Suppliers 15

Others

Man Management, Co-operation from colleagues

Table-8 : Respondents Invoived In Strategic Planning

Options No. of Responses
Yes 20
No 36
Tabie-9 : Aids for Strategic Planning
Options No. of Responses
Recent developments in that programme 13°
Funding Agencies ' 13
UGC & AICTE guidelines 15

Others QOutside world news, DST, DBT
Table—10 : Sources of Information
Options No. of Responses
Search on my own 53
Ask colleagues / friends 42

Others

Searching Internet
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Options No. of Responses
Course structures of other institutes 53
Feedback from Recruiters / Industry 41
Feedback from Alumni 33
Model syllabus of other institutes 49

Others

Record of feedback when it was last offered, Utility of

the course in day to day life in view of learning and

. earning,

Recent Trends, Feedback From Senior faculty

Table—6 : Type of Administrative Work

Options No. of Responses
Head of the Department 11
Placement Co-ordinator 8
Examination Co-ordinator 16
Laboratory Supervisor 8

Others

Web Master, Warden of Hostel, Knowledge center coordinator,
Member of outside academic committee, Advisor of B.Tech
Students, Summer training guide and student activity group
member, Course co-ordinator

Table-7 : Aids for Administrative Work

Options No. of Responses
Information system to aid your work 46
Rules & Regulations of the Institute 46
List of Experts 19
List of Suppliers 15

Others

Man Management, Co-operation from colleagues

Table-8 : Respbndents Involved In Strategic Planning

Options No. of Responses
Yes 20
No 36
Table-9 : Aids for Strategic Planning
Options No. of Responses

Recent developments in that programme 13
Funding Agencies 13
UGC & AICTE guidelines 15

Others

QOutside world news, DST, DBT

Table-10 : Sources of Information

Options No. of Responses
Search on my own 53
Ask colleagues / friends 42

Others

Searching internet
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Table-11 : Time Spent For Searching
Options No. of Responses

An hour 8

Half a day 10

One full day 14

2-3 days 11

4-6 days 2

Others Depends on information

Table~12 : Reading Pattern of Newspapers

Headiines 45

Sports section 10

Editorial 14
Cartoons/Comics 3

Read Sequentially 12

Others Business News

Table-13 : Components of the Km Portal

Activities Identified for
Academics

Items to be added in the Main
Page of the Website

Items to be added in the Inner
Pages of the Website

Teaching & Research

° Link to Online Journals
. Link to Databanks
. Link to Reference list of a

particutar topic

° Link to Current trends of a

particular topic

° Link to Teaching Techniques
o  Link to software

° Research Details

¢  Teaching Methodologies of a
subject

*  Question Paper Setting Styles
e  Consultancy information

e  List of Experts of a subject

o List of Funding Agencies

° List of software available for a
subject

Library

o Link to Library
. List of new arrivals in the

Library

. List of Books and Journals
available in the Library

e  Book searching facility

Activities Identified for

Items to be added in the Main

Items to be added in the Inner

Academics Page of the Website Pages of the Website
Curriculum Development | »  Link to list of other academic ¢  List of other academic institutes
institutes

¢  Model syllabus provided by
regulatory bodies

e  Syliabus of other institutes

Administrative Work

° Link to list of Information
System needed for
administrative work

¢  Link to Rules & Regulations of
the institute

e  Link to list of Suppliers

¢ Rules & Regulations of the
Institute

° List of available information
System

e  List of Suppliers
. Recruiters
° Alumni database

Strategic Planning

o Link to UGC guidelines
¢ Link to AICTE guidelines

¢ UGC guidelines
o AICTE guidelines

Contd...
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News

News Headlines

News Details

Miscellaneous

Discussion Forum
Message Board

Link to Important Meetings
Link to official mail website
General Search Facility

Details of Important Meetings
Details of Important Documents






