VoLUME No. 3(2013), I ssue No. 09 (SEPTEMBER) | SSN 2231-5756

INTERNATIONAL JOURNAL OF RESEARCH IN
COMMERCE, IT & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at:
Ulrich's Periodicals Directory ©, ProQuest, U.S.A., EBSCO Publishing, U.S.A., Cabell’s Directories of Publishing Opportunities, U.S.A.,
Open J-Gage, India [link of the same is duly available at Inflibnet of University Grants Commission (U.G.C.)],
Index Copernicus Publishers Panel, PolandlifilCNVAIUEIoNSI00 &number of libraries all around the world.
Circulated all over the world & Google has verified that scholars of more than 2840 Cities in 164 countries/territories are visiting our journal on regular basis.
Ground Floor, Building No. 1041-C-1, Devi Bhawan Bazar, JAGADHRI — 135 003, Yamunanagar, Haryana, INDIA

http://ijrcm.org.in/




VoLUME No. 3(2013), I ssue No. 09 (SEPTEMBER)

| SSN 2231-5756

CONTENTS

No. TITLE & NAME OF THE AUTHOR (S) e

1. | ADEQUACY OF KNOWLEDGE AND ATTITUDE TOWARDS INFORMATION TECHNOLOGY OF STUDENT LIBRARY USERS AT SELECTED COLLEGES AND | 1
UNIVERSITIES IN CALABARZON, PHILIPPINES
DR. MA. LINDIE D. MASALINTO, DR. MA. CONSUELO M. OBILLO, RUFO S CALIXTRO JR., JOSEFA G. CARRILLO & MA. XENIA Z. BITERA

2. | MOBILITY IN HETEROGENEOUS WIRELESS NETWORK USING HMAC 4
C. SUGANTHI & DR. C. MANOHARAN

3. | A STUDY ON CONSUMERS PERCEPTION TOWARDS THE PURCHASE DECISION OF TWO WHEELER MOTORCYCLES IN NELLORE DISTRICT, ANDHRA| 9
PRADESH
D.V.RAMANA & DR. PARA SUBBAIAH

4. | OPTIMIZING THE DE-DUPLICATION FOLIAGE IMAGE ACCESS IN STORAGE SYSTEMS 15
CHITTALA RAMA SATYA & B.VIJAYA KUMAR

5. | ASTUDY ON THE IMPACT OF E TAILERS ON UNORGANISED AND ORGANISED RETAILERS WITH REFERENCE TO ELECTRONIC GOODS 18
KALAVATHY K.S & DR. BINA PANDEY

6. | A MODERN CLASSIFICATION OF PRICING STRATEGIES OF RETAILERS 24
SREELATA, N. V. NARASIMHAM & DR. M. K. GUPTA

7. | LEADERSHIP CONCEPT: AN OPINION SURVEY IN A PRIVATE SECTOR AND GOVERNMENT SECTOR 30
DR. E. LOKANADHA REDDY & DR. G HARANATH

8. | MARKETING MIX: A REVIEW ON THE ‘P’'S OF MARKETING 37
M.VASUDEVAN, DR. V. M. SENTHILKUMAR & K.SASIKUMAR

9. | SECURING A BIOMETRIC TRAIT: A CASE STUDY ON FINGER PRINTS 40
MADHU CHAUHAN & DR. R. P. SAXENA

10. | INFORMATION AND COMMUNICATION TECHNOLOGY AND THE PERFORMANCE OF SMALL AND MEDIUM ENTERPRISES IN NASARAWA STATE, | 43
NIGERIA
UMARU DANLADI MOHAMMED & CHINELO GRACE OBELEAGU-NZELIBE

11. | RELIABILITY TEST PLANS BASED ON LOG-LOGISTIC DISTRIBUTION 49
R.R.L.LKANTAM, B.SRIRAM & A. SUHASINI

12. | MIGRATION AND SUSTAINABLE DEVELOPMENT 58
DR. H.R.UMA, MADHU G.R. & MAHAMMAD HABEEB

13. | THE ANTECEDENTS OF BRAND LOYALTY: AN EMPIRICAL STUDY ON AIRTEL CELLULAR SERVICES 61
DR. P. SUIATHA

14. | STATUS OF Bl SOLUTIONS AT SELECTED BRANCHES OF BANKS IN RAJASTHAN 66
DR. AZIMUDDIN KHAN

15. | ASTUDY ON USAGE OF GEOSPATIAL TECHNOLOGIES IN POWER UTILITY 71
VARUN PRAKASH

16. | AN IMPROVED INVISIBLE WATERMARKING TECHNIQUE FOR IMAGE AUTHENTICATION 76
DASU VAMAN RAVI PRASAD

17. | ORGANIZATIONAL STRUCTURE, RESPONSIBILITY, MOTIVATION LEVEL AND JOB SATISFACTION OF SELF-FINANCING ENGINEERING COLLEGES BY | 82
USING MATHEMATICAL MODELING
RAVI DATT, DR. SUNIL DUTT, DR. SITA RAM & SANTOSH KUMARI

18. | DESIGN AND IMPLEMENTATION OF A REAL-TIME VEHICLE TRACKING SYSTEM 86
MAITANMI OLUSOLA STEPHEN, OGUNLERE SAMSON 0JO, DR. ADEKUNLE YINKA, GREGORY ONWODI & MALASOWE BRIDGET

19. | PERFORMANCE EVALUATION OF MANET ROUTING PROTOCOLS WITH SCALABILITY FOR E-MAIL THROUGHPUT TRAFFIC USING OPNET MODELER 93
MANDEEP SINGH & BALWINDER SINGH

20. | DETAILED INVESTIGATION OF RESIDENTIAL SATISFACTION IN APARTMENT’S MANAGEMENT SERVICE 98
P. BALATHANDAYUTHAM & DR. R. SRITHARAN

21. | ASTUDY ON THE PSYCHOLOGICAL IMPACT OF REDUNDANCY ON SURVIVORS 100
S.SOWJANYA

22. | ASTUDY ON SECURITY THREAT AWARENESS AMONG STUDENTS USING SOCIAL NETWORKING SITES, BY APPLYING DATA MINING TECHNIQUES 103
A.PAPPU RAJAN

23. | ELECTRONIC REMITTANCE SYSTEM IN INDIA: CHANGING PARADIGMS OF PAYMENT MECHANISMS IN INDIA 107
SAMIR

24. | E-SATISFACTION AND E-LOYALTY OF CONSUMERS SHOPPING ONLINE 111
R. SATHISH KUMAR

25. | STUDENTS PERCEPTION TOWARDS e-BANKING: SPECIAL REFERENCE TO KOLLAM DISTRICT IN KERALA 114
NIJAZ NIZAR

26. | TECHNOLOGICAL DRIFT TOWARDS SMART DEVICES: AN OVERVIEW 118
MUKESH H.V & HALASWAMY D. NAIK

27. | MOTIVATION AS AN EFFECTIVE TOOL FOR ORGANIZATIONAL DEVELOPMENT IN NIGERIA 121
DR. ABDULSALAM JIBRIL & YUSUF SAJO

28. | AN UNDERSTANDING OF DUNNING’S OWNERSHIP-LOCATION-INTERNALISATION (OLI) ECLECTIC THEORY OF MULTINATIONAL COMPANIES 124
JABES GABBIS ODHIAMBO KOTIENO

29. | AUTHORING TOOL: KEY FOR E-LEARNING SYSTEM DEVELOPMENT 128
JAVED WASIM

30. | ANTECEDENTS AND CONSEQUENCES OF WORK-EXHAUSTION (IT SECTOR) 131
UMAIR NAJAM & FAISAL ABBAS

136

REQUEST FOR FEEDBACK

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT .

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VoLUME No. 3 (2013), I ssue No. 09 (SEPTEMBER) | SSN 2231-5756

CHIEF PATRON

PROF. K. K. AGGARWAL
Chairman, Malaviya National Institute of Technology, Jaipur
(An institute of National Importance & fully funded by Ministry of Human Resource Development, Government of India)
Chancellor, K. R. Mangalam University, Gurgaon
Chancellor, Lingaya’s University, Faridabad
Founder Vice-Chancellor (1998-2008), Guru Gobind Singh Indraprastha University, Delhi
Ex. Pro Vice-Chancellor, Guru Jambheshwar University, Hisar

FOUNDER PATRON

LATE SH. RAM BHAJAN AGGARWAL
Former State Minister for Home & Tourism, Government of Haryana
Former Vice-President, Dadri Education Society, Charkhi Dadri
Former President, Chinar Syntex Ltd. (Textile Mills), Bhiwani

CO-ORDINATOR,
AMITA
Faculty, Government M. S., Mohali

ADVISORS
DR. PRIYA RANJAN TRIVEDI
Chancellor, The Global Open University, Nagaland
PROF. M. S. SENAM RAJU
Director A. C. D., School of Management Studies, I.G.N.O.U., New Delhi
PROF. M. N. SHARMA
Chairman, M.B.A., Haryana College of Technology & Management, Kaithal

PROF. S. L. MAHANDRU
Principal (Retd.), Maharaja Agrasen College, Jagadhri

EDITOR,

PROF. R. K. SHARMA
Professor, Bharti Vidyapeeth University Institute of Management & Research, New Delhi

CO-EDITOR.
DR..BHAVET
Faculty, Shree Ram Institute of Business & Management, Urjani

EDITORIAL ADVISORY BOARD

DR. RAJESH MODI
Faculty, Yanbu Industrial College, Kingdom of Saudi Arabia
PROF. SANJIV MITTAL
University School of Management Studies, Guru Gobind Singh I. P. University, Delhi
PROF. ANIL K. SAINI
Chairperson (CRC), Guru Gobind Singh I. P. University, Delhi

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT "

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VoLUME No. 3 (2013), I ssue No. 09 (SEPTEMBER) | SSN 2231-5756
DR. SAMBHAVNA
Faculty, I.L.T.M., Delhi
DR. MOHENDER KUMAR GUPTA
Associate Professor, P. J. L. N. Government College, Faridabad
DR. SHIVAKUMAR DEENE
Asst. Professor, Dept. of Commerce, School of Business Studies, Central University of Karnataka, Gulbarga

ASSOCIATE EDITORS

PROF. NAWAB ALI KHAN
Department of Commerce, Aligarh Muslim University, Aligarh, U.P.
PROF. ABHAY BANSAL

Head, Department of Information Technology, Amity School of Engineering & Technology, Amity
University, Noida

PROF. A. SURYANARAYANA
Department of Business Management, Osmania University, Hyderabad
DR. SAMBHAYV GARG
Faculty, Shree Ram Institute of Business & Management, Urjani
PROF. V. SELVAM
SSL, VIT University, Vellore
DR. PARDEEP AHLAWAT
Associate Professor, Institute of Management Studies & Research, Maharshi Dayanand University, Rohtak
DR. S. TABASSUM SULTANA
Associate Professor, Department of Business Management, Matrusri Institute of P.G. Studies, Hyderabad

SURJEET SINGH
Asst. Professor, Department of Computer Science, G. M. N. (P.G.) College, Ambala Cantt.

TECHNICAL ADVISOR.
AMITA
Faculty, Government M. S., Mohali

FINANCIAL ADVISORS

DICKIN GOYAL
Advocate & Tax Adviser, Panchkula
NEENA
Investment Consultant, Chambaghat, Solan, Himachal Pradesh

LEGAL ADVISORS
JITENDER S. CHAHAL
Advocate, Punjab & Haryana High Court, Chandigarh U.T.
CHANDER BHUSHAN SHARMA
Advocate & Consultant, District Courts, Yamunanagar at Jagadhri

SUPERINTENDENT
SURENDER KUMAR POONIA

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT "

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VoLUME No. 3(2013), I ssue No. 09 (SEPTEMBER) | SSN 2231-5756

CALL FOR MANUSCRIPTS

We invite unpublished novel, original, empirical and high quality research work pertaining to recent developments & practices in the areas of
Computer Science & Applications; Commerce; Business; Finance; Marketing; Human Resource Management; General Management; Banking;
Economics; Tourism Administration & Management; Education; Law; Library & Information Science; Defence & Strategic Studies; Electronic Science;
Corporate Governance; Industrial Relations; and emerging paradigms in allied subjects like Accounting; Accounting Information Systems; Accounting
Theory & Practice; Auditing; Behavioral Accounting; Behavioral Economics; Corporate Finance; Cost Accounting; Econometrics; Economic
Development; Economic History; Financial Institutions & Markets; Financial Services; Fiscal Policy; Government & Non Profit Accounting; Industrial
Organization; International Economics & Trade; International Finance; Macro Economics; Micro Economics; Rural Economics; Co-operation;
Demography: Development Planning; Development Studies; Applied Economics; Development Economics; Business Economics; Monetary Policy; Public
Policy Economics; Real Estate; Regional Economics; Political Science; Continuing Education; Labour Welfare; Philosophy; Psychology; Sociology; Tax
Accounting; Advertising & Promotion Management; Management Information Systems (MIS); Business Law; Public Responsibility & Ethics;
Communication; Direct Marketing; E-Commerce; Global Business; Health Care Administration; Labour Relations & Human Resource Management;
Marketing Research; Marketing Theory & Applications; Non-Profit Organizations; Office Administration/Management; Operations Research/Statistics;
Organizational Behavior & Theory; Organizational Development; Production/Operations; International Relations; Human Rights & Duties; Public
Administration; Population Studies; Purchasing/Materials Management; Retailing; Sales/Selling; Services; Small Business Entrepreneurship; Strategic
Management Policy; Technology/Innovation; Tourism & Hospitality; Transportation Distribution; Algorithms; Artificial Intelligence; Compilers &
Translation; Computer Aided Design (CAD); Computer Aided Manufacturing; Computer Graphics; Computer Organization & Architecture; Database
Structures & Systems; Discrete Structures; Internet; Management Information Systems; Modeling & Simulation; Neural Systems/Neural Networks;
Numerical Analysis/Scientific Computing; Object Oriented Programming; Operating Systems; Programming Languages; Robotics; Symbolic & Formal
Logic; Web Design and emerging paradigms in allied subjects.

Anybody can submit the soft copy of unpublished novel; original; empirical and high quality research work/manuscript anytime in M.S. Word format
after preparing the same as per our GUIDELINES FOR SUBMISSION; at our email address i.e. infoijrcm@gmail.com or online by clicking the link online
submission as given on our website (FOR ONLINE SUBMISSION, CLICK HERE).

GUIDELINES FOR SUBMISSION OF MANUSCRIPT

1. COVERING LETTER FOR SUBMISSION:

DATED:
THE EDITOR
IJRCM

Subject: ~ SUBMISSION OF MANUSCRIPT IN THE AREA OF.

(e.g. Finance/Marketing/HRM/General Management/Economics/Psychology/Law/Computer/IT/Engineering/Mathematics/other, please specify)

DEAR SIR/MADAM

Please find my submission of manuscript entitled ‘ " for possible publication in your journals.

I hereby affirm that the contents of this manuscript are original. Furthermore, it has neither been published elsewhere in any language fully or partly, nor is it
under review for publication elsewhere.

| affirm that all the author (s) have seen and agreed to the submitted version of the manuscript and their inclusion of name (s) as co-author (s).

Also, if my/our manuscript is accepted, I/We agree to comply with the formalities as given on the website of the journal & you are free to publish our
contribution in any of your journals.

NAME OF CORRESPONDING AUTHOR:

Designation:

Affiliation with full address, contact numbers & Pin Code:
Residential address with Pin Code:

Mobile Number (s):

Landline Number (s):

E-mail Address:

Alternate E-mail Address:

NOTES:

a)  The whole manuscript is required to be in ONE MS WORD FILE only (pdf. version is liable to be rejected without any consideration), which will start from
the covering letter, inside the manuscript.

b)  The sender is required to mentionthe following in the SUBJECT COLUMN of the mail:
New Manuscript for Review in the area of (Finance/Marketing/HRM/General Management/Economics/Psychology/Law/Computer/IT/
Engineering/Mathematics/other, please specify)

c)  Thereis no need to give any text in the body of mail, except the cases where the author wishes to give any specific message w.r.t. to the manuscript.

d)  The total size of the file containing the manuscript is required to be below 500 KB.

e)  Abstract alone will not be considered for review, and the author is required to submit the complete manuscript in the first instance.

f) The journal gives acknowledgement w.r.t. the receipt of every email and in case of non-receipt of acknowledgment from the journal, w.r.t. the submission
of manuscript, within two days of submission, the corresponding author is required to demand for the same by sending separate mail to the journal.

2. MANUSCRIPT TITLE: The title of the paper should be in a 12 point Calibri Font. It should be bold typed, centered and fully capitalised.

3. AUTHOR NAME (S) & AFFILIATIONS: The author (s) full name, designation, affiliation (s), address, mobile/landline numbers, and email/alternate email
address should be in italic & 11-point Calibri Font. It must be centered underneath the title.

4. ABSTRACT: Abstract should be in fully italicized text, not exceeding 250 words. The abstract must be informative and explain the background, aims, methods,
results & conclusion in a single para. Abbreviations must be mentioned in full.

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT v

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VoLUME No. 3(2013), I ssue No. 09 (SEPTEMBER) | SSN 2231-5756

5. _: Abstract must be followed by a list of keywords, subject to the maximum of five. These should be arranged in alphabetic order separated by
commas and full stops at the end.

6. _: Manuscript must be in BRITISH ENGLISH prepared on a standard A4 size PORTRAIT SETTING PAPER. It must be prepared on a single space and
single column with 1” margin set for top, bottom, left and right. It should be typed in 8 point Calibri Font with page numbers at the bottom and centre of every
page. It should be free from grammatical, spelling and punctuation errors and must be thoroughly edited.

7. _: All the headings should be in a 10 point Calibri Font. These must be bold-faced, aligned left and fully capitalised. Leave a blank line before each
heading.

8. _: All the sub-headings should be in a 8 point Calibri Font. These must be bold-faced, aligned left and fully capitalised.

9. _: The main text should follow the following sequence:
INTRODUCTION

REVIEW OF LITERATURE
NEED/IMPORTANCE OF THE STUDY
STATEMENT OF THE PROBLEM
OBJECTIVES

HYPOTHESES

RESEARCH METHODOLOGY
RESULTS & DISCUSSION

FINDINGS
RECOMMENDATIONS/SUGGESTIONS
CONCLUSIONS

SCOPE FOR FURTHER RESEARCH
ACKNOWLEDGMENTS

REFERENCES
APPENDIX/ANNEXURE

It should be in a 8 point Calibri Font, single spaced and justified. The manuscript should preferably not exceed 5000 WORDS.

10. _: These should be simple, crystal clear, centered, separately numbered & self explained, and titles must be above the table/figure. Sources
of data should be mentioned below the table/figure. It should be ensured that the tables/figures are referred to from the main text.

11. _:These should be consecutively numbered in parentheses, horizontally centered with equation number placed at the right.

12. _: The list of all references should be alphabetically arranged. The author (s) should mention only the actually utilised references in the preparation

of manuscript and they are supposed to follow Harvard Style of Referencing. The author (s) are supposed to follow the references as per the following:

4 All works cited in the text (including sources for tables and figures) should be listed alphabetically.
4 Use (ed.) for one editor, and (ed.s) for multiple editors.
4 When listing two or more works by one author, use --- (20xx), such as after Kohl (1997), use --- (2001), etc, in chronologically ascending order.
4 Indicate (opening and closing) page numbers for articles in journals and for chapters in books.
4 The title of books and journals should be in italics. Double quotation marks are used for titles of journal articles, book chapters, dissertations, reports, working
papers, unpublished material, etc.
o For titles in a language other than English, provide an English translation in parentheses.
4 The location of endnotes within the text should be indicated by superscript numbers.
PLEASE USE THE FOLLOWING FOR STYLE AND PUNCTUATION IN REFERENCES:
BOOKS
o Bowersox, Donald J., Closs, David J., (1996), "Logistical Management." Tata McGraw, Hill, New Delhi.
i Hunker, H.L. and A.J. Wright (1963), "Factors of Industrial Location in Ohio" Ohio State University, Nigeria.
CONTRIBUTIONS TO BOOKS
4 Sharma T., Kwatra, G. (2008) Effectiveness of Social Advertising: A Study of Selected Campaigns, Corporate Social Responsibility, Edited by David Crowther &

Nicholas Capaldi, Ashgate Research Companion to Corporate Social Responsibility, Chapter 15, pp 287-303.
JOURNAL AND OTHER ARTICLES

4 Schemenner, R.W., Huber, J.C. and Cook, R.L. (1987), "Geographic Differences and the Location of New Manufacturing Facilities," Journal of Urban Economics,
Vol. 21, No. 1, pp. 83-104.

CONFERENCE PAPERS

4 Garg, Sambhav (2011): "Business Ethics" Paper presented at the Annual International Conference for the All India Management Association, New Delhi, India,
19-22 June.

UNPUBLISHED DISSERTATIONS AND THESES

i Kumar S. (2011): "Customer Value: A Comparative Study of Rural and Urban Customers," Thesis, Kurukshetra University, Kurukshetra.

ONLINE RESOURCES

i Always indicate the date that the source was accessed, as online resources are frequently updated or removed.

WEBSITES

4 Garg, Bhavet (2011): Towards a New Natural Gas Policy, Political Weekly, Viewed on January 01, 2012 http://epw.in/user/viewabstract.jsp

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT vi

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VoLUME No. 3(2013), I ssue No. 09 (SEPTEMBER) | SSN 2231-5756
PERFORMANCE EVALUATION OF MANET ROUTING PROTOCOLS WITH SCALABILITY FOR E-MAIL
THROUGHPUT TRAFFIC USING OPNET MODELER

MANDEEP SINGH
SYSTEM ANALYST
COMPUTER ENGINEERING,
YADAVINDRA COLLEGE OF ENGINEERING
TALWANDI SABO

BALWINDER SINGH
ASST. PROFESSOR
COMPUTER ENGINEERING,
YADAVINDRA COLLEGE OF ENGINEERING
TALWANDI SABO

Mobile ad hoc network is a collection of wireless nodes that can dynamically be set up anywhere and anytime to exchange information without using
any pre-existing network infrastructure. It is a self organized and self configurable network where the mobile nodes move randomly. In MANET mobile nodes can
receive and forward packets as a router and each node operates not only as an end system, but also as a router to forward packets. The nodes are free to move
i.e. the nodes are mobile. These nodes change position frequently. So there is no fixed infrastructure, which results in addition and exclusion of any number of
nodes from the network for relatively small networks routing protocols may be sufficient. However, in larger networks either hierarchical or geographic routing
protocols are needed. In this Thesis three routing protocols AODV (Ad- Hoc On-Demand Distance Vector), OLSR (Optimized Link State Routing Protocol) and DSR
(Dynamic Source Routing Protocol) are compared. Most of the previous research on MANET routing protocols have focused on simulation study by varying
various parameters, such as network size, pause times etc. The performance of these routing protocols is analyzed with Scalability for E-Mail in terms of their
Throughput Traffic and their results are shown in graphical forms. The comparison analysis will be carrying out about these protocols and in the last the
conclusion will be presented, that which routing protocol is the best one for mobile ad -hoc networks.

KEYWORDS
Mobile Ad-hoc Network, Performance Analysis, Routing Protocols, AODV, DSR, OLSR, OPNET MODELER 14.5.

I. INTRODUCTION

ANET is a dynamic distributed system [1], in which wireless devices with limited energy can move arbitrary. In this network, nodes communicate
without any fixed infrastructure. MANET is a self-configurable network and nodes are free to move randomly, so topology may change and this event is
unpredictable [6]. According to these characteristics, routing is a critical issue and we should choose an efficient routing protocol to makes the MANET
reliable [10].
The most popular routing protocols [1] in MANET are AODV (reactive), DSR (reactive), OLSR (proactive) and GRP (hybrid). Reactive protocols find the routes
when they are needed. Proactive protocols are table driven protocols and find routes before they need it. And finally hybrid routing protocols offer an efficient
framework that can simultaneously draw on the strengths of proactive and reactive routing protocols.
In this paper, we focus on four MANET routing protocols, AODV, OLSR, DSR and GRP. We consider four parameters to evaluate the performance of these routing
protocols: End-to-end delay, network load, throughput and media access delay. The organization of the paper is as follows. We explain routing protocols in
section 2, related works are discussed in section 3, section 4 explains the experiment and performance analysis, our simulation result presented in section 4 and
finally section 5 concludes the paper.

Il. ROUTING PROTOCOLS IN MANETS

Three routing protocols are considered in this paper, namely; DSR, AODV and OLSR. Below is a brief description of each protocol:

A. DSR — Dynamic Source Routing (DSR)

DSR is a reactive routing protocol that discovers and maintains routes between nodes. In the route discovery, DSR floods Route Request Packet to the network.
Each node that receives this packet, first add its address to it and then forwards the packet to the next node. When the targeted node or a node that has route
to the destination receives the Route Request, it returns a Route Reply to the sender and a route is established. Each time a packet follows an established route,
each node has to ensure that the link is reliable between itself and the next node. In the Route maintenance, DSR provides three successive steps: link layer
acknowledgment, passive acknowledgment and network layer acknowledgment. When a route is broken and one node detects the failure, it sends a Route Error
packet to the original sender [1, 5].

B. Optimized Link State Routing (OLSR)

OLSR is a table driven protocol. It usually stores and updates its routes so when a route is needed, it present the route immediately without any initial delay. In
OLSR, some candidate nodes called multipoint relays (MPRs) are selected and responsible to forward broadcast packets during the flooding process. This
technique reduces the overhead of packet transmission compared to flooding mechanism [1]. OLSR performs hop-by-hop routing, where each node uses its
most recent routing information to route packets. MPR’s is made in a way that it covers all nodes that are two hops away (i.e. neighbors of the neighbors). A
node senses and selects its MPR's with control messages called HELLO messages. Hello messages are used to ensure a bidirectional link with the neighbor. HELLO
messages are sent at a certain interval. Nodes broadcast “TC” or Topology control messages to determine it's MPRs [11].

C. Ad Hoc on-Demand Distance Vector Routing (AODV)

AODV provides on-demand route discovery in MANET. Whenever the nodes need to send data to the destination, if the source node doesn’t have routing
information in its table, route discovery process begins to find the routes from source to destination. Route discovery begins with broadcasting a route request
(RREQ) packet by the source node to its neighbors. RREQ packet comprises broadcast ID, two sequence numbers, the addresses of source and destination and
hop count. The intermediary nodes which receive the RREQ packet could do two steps: If it isn’t the destination node then it’ll rebroadcast the RREQ packet to
its neighbors. Otherwise it’ll be the destination node and then it will send a unicast replay message, route replay (RREP), directly to the source from which it was
received the RREQ packet. A copied RREQ will be ignored. Each node has a sequence number. When a node wants to initiate route discovery process, it includes
its sequence number and the most fresh sequence number it has for destination. The intermediate node that receive the RREQ packet, replay to the RREQ
packet only when the sequence number of its path is larger than or identical to the sequence number comprised in the RREQ packet. A reverse path from the
intermediate node to the source forms with storing the node’s address from which initial copy of RREQ. There is an associated lifetime value for every entry in
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the routing table. Suppose that some routes are not applied within their lifetime period, so these routes are expired and should be dropped from the table. But
if routes are used, the lifetime period is updated so those routes are not expired. When a source node wants to send data to some destination, first it searches
the routing table; if it can find it, it will use it. Otherwise, it must start a route discovery to find a route [1]. It is also Route Error (RERR) message that used to
notify the other nodes about some failures in other nodes or links [9].

Ill. RELATED WORKS

1. Behavioural study of MANET Routing Protocols [2]

Amandeep Makkar et al, in their paper, “Behavioural study of MANET Routing Protocols” presented a behavioral study of different MANET routing protocols i.e.
Optimized Link State Routing (OLSR), Destination Sequenced Distance vector (DSDV), Dynamic Source Routing (DSR), Ad hoc On-demand Distance Vector (AODV)
and Temporally Ordered Routing Protocol (TORA) protocols, have been carried out to identify which protocol is most suitable for efficient routing over Mobile
Ad hoc NETwork (MANET). This paper provides an overview of these routing protocols and then makes their comparative analysis so to analyze their
performance, which is important for identifying which protocol is best suitable for MANET and how the performance of that protocol can be further improved.

2. On MANET Routing protocols for Mobility and Scalability[4]

Ashish Shrestha and Firat tekiner, in their paper “On MANET Routing protocols for Mobility and Scalability”, presented a performance comparison of the
reactive and proactive MANET routing protocols, namely AODV, DSR, TORA and OLSR in a varying network sizes with increasing area and nodes size. The main
issue of MANET is the breakage of link at certain moment and re-generation of link at certain state as it consists of routers which are mobile in nature. Therefore
performance comparison is done by using the simulator OPNET Modeler 14.5, to investigate the mobility and scalability of the routing protocols. Throughput
was considered as the main factor for comparison because it is the actual rate of data received successfully by nodes in comparison to the claimed bandwidth.
AODV and OLSR performed pretty well showing average performance throughout the simulation.

3. Performance Evaluation of Routing Protocols in MANET with different traffic loads [8]

Laxmi Shrivastava et al, in their paper “Performance Evaluation of Routing Protocols in MANET with different traffic loads” described, as the network size
changes, the control overhead and traffic loads will automatically change. The performance of the routing protocols in MANETs degrades with increasing
traffic load. This paper present observations regarding the performance comparison of reactive and proactive protocols for varying traffic load in mobile
ad hoc networks (MANETSs). The general observation from simulation (NS-2) is that DSR has performed well compared to AODV and DSDV in the situation
of heavy traffic load.

4. Scalability of Routing in MANET [10]

Prashant Singh and D.K. Lobiyal in their paper “Scalability of Routing in MANET” described that because of the multihop nature of the ad hoc networks, the
scalability of MANETSs is directly related to the routing protocol. The scalability is subject to the fundamental limitation imposed by the multi-hop nature of
MANETSs. In this paper, simulations are conducted to investigate scalability of DSR, AODV, and LAR routing protocols using prediction based link availability
model. This also proves that whether link prediction model also adds up to the scalability of routing protocol. From simulation results (GloMoSim), it is clear that
performance of routing is improved due to link prediction model and the protocols are scalable with the model.

5. Scalability Improved DSR Protocol for MANETS [9]

M. Tamilarasi et al, in their paper, “Scalability Improved DSR Protocol for MANETs” described a technique to improve the performance of the DSR protocol. As
reactive Dynamic Source Routing (DSR) Protocol is a commonly applied protocol in Mobile Ad hoc networks, when the network size is increased, it is observed
that the overhead is also getting increased due to the source routing nature of DSR and this in turn reduces the efficiency of DSR protocol. In order to improve
the scalability of DSR, in this paper, a modification is proposed for DSR. In Modified Dynamic Source Routing (MDSR) protocol, the number of RREPs are limited
to only one. This reduces the overhead by restricying the multiple RREPs. Simulation results (GloMoSim) show that the modified DSR (MDSR) has less overhead
and delay compared to conventional DSR irrespective of network size.

6. Scalability study of ad-hoc wireless mobile network routing protocol in sparse and dense networks [7]

Hean Kuan Ong et al, in their paper “Scalability study of ad-hoc wireless mobile network routing protocol in sparse and dense networks” presented a the
detailed study of scalability of the ad hoc routing protocols towards sparse networks, dense networks and combination of sparse and dense networks. Two
different categories of ad-hoc wireless networks is used to evaluate how scalable they are for various scenarios. By using Network Simulator (ns-2), simulation of
two selected routing protocols DSDV and AODV is conducted to analyze the various factors that cause the routing performance to degrade in large-scale
networks. The result shows that data delivery ratio decreases as the network size increases. The scalability reduces in sparse network even though there is less
overhead.

7. Analysis of Scalability in MANET’s Protocols [11]

Roxana Zoican, in his paper “Analysis of Scalability in MANET’s Protocols” presented an architectural framework for a service discovery protocol for MANETs,
which is based on the homogenous and dynamic deployment of cooperating directories within the network. In modern applications, group communication is
more important. Multicasting provides necessary services for group communication in such type of applications. With the increasing number of nodes, scalability
issue in multicasting of Mobile Ad hoc Network is still an open problem. This paper analyzed a scalable service discovery protocol aimed at MANETSs, composed
of up to a hundred of nodes, and further supporting bridging with other networks, either ad hoc or infrastructure-based. The solution was evaluated through
simulation, which shows the efficiency of the analyzed protocol.

8. A Coding-Based Routing for Scalable MANET [5]

Bo Ryu et al, in their paper “A Coding-Based Routing for Scalable MANET” presented a special approach for routing in the MANETs which can increase the
scalability of the network in terms of number of nodes and number of hops. The drawbacks of the traditional routing protocols are also described. Then the
comparison is made between the traditional protocols and the protocols whose basic principle depend upon the new approach proposed. It is claimed that the
new protocols are likely to be inherently scalable, robust and efficient. Preliminary simulation results show considerable performance gain over legacy MANET
routing approach.

9. Towards Scalable MANETs [6]

E. Baccelli and J. Schiller, in their paper “Towards Scalable MANETs” described, in the near-future, self-organized networking is becoming an important
component in the Internet architecture. A big challenge concerning the integration of this new component is the accomplishment of scalable and efficient
mobile ad hoc routing. This paper overviews considerations relative to the design of such MANET protocols inside the framework provided by the IETF, stating
the need for new hybrid protocols and architecture which offer a gradual transition from “traditional” MANET routing towards scalable MANET routing
integrated in the Internet. This paper also proposes a DHT-OLSR protocol, based on OLSR, enhanced with dynamic clustering and distributed hash table routing.
The protocol uses key-based unicast routing to scale to very large MANET topologies.

IV. EXPERIMENT DESIGN AND PERFORMANCE ANALYSIS

In this paper, we have nine different scenarios in OPNET modeler 14.5. In each scenario, we apply a various routing protocol. Comparisons have been made
between AODV, DSR and OLSR protocols. Table 1 shows the simulation Parameters of scenarios containing 20 mobile nodes, 40 mobile nodes and 100 mobile
nodes operating at Data Rate 11Mbps. Each scenario was run for 2.3 minutes. We considered there parameters for the evaluation; Network delay, network load
and Network throughput. In each figure from Fig. 2 to Fig. 6, the horizontal axis shows the simulation time in hour and minute format, and the vertical axis
represent one of the five parameters (delay, network load, throughput, media access delay and load).
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TABLE 1: SIMULATION PARAMETERS

Attribute Value

Maximum Simulation Time 150 sec

Interface Type Wireless(ad-hoc)
Mobility Model Random Way Point
Data Rate(bps) 11Mbps
Transmit Power(W) 0.020

Buffer Size(bits) 1024000

No. of Nodes 20,40,100

Pause Time 200 sec

Protocols DSR, AODV, OLSR
Traffic Generation Application | E-Mail

V. SIMULATION RESULTS
A. Throughput for 20 nodes:
Fig. 1 show that overall throughput for 20 nodes in OLSR is the highest, in AODV is higher than DSR and in DSR, we have the minimum throughput.

FIGURE 1: THROUGHPUT COMPARISON IN THREE ROUTING PROTOCOLS
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B. Throughput for 40 nodes:
Fig. 2 show that overall throughput for 40 nodes in OLSR is the highest, in AODV is higher than DSR and in DSR, we have the minimum throughput.

FIGURE 2: THROUGHPUT COMPARISON IN THREE ROUTING PROTOCOLS
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C. Throughput for 100 nodes:
Fig. 3 show that overall throughput for 100 nodes in OLSR is the highest, in AODV is higher than DSR and in DSR, we have the minimum throughput.

FIGURE 3: TH_ROUGHPUT COMPARISON IN TI_-_I_REE R_Ol_JTING PROTOCOLS
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D. Overall throughput evaluation:

We can also present performance metrics with KIVIAT diagram. This diagram helps us in quick identification of performance evaluation. We consider the
obtained value of three MANET Routing Protocols; AODV, OLSR and DSR. According to Fig. 4, we can conclude that OLSR and AODV perform better than DSR,
because of their values in this diagram.

FIGURE 4: KIVIAT DIAGRAM WITH “THROUGHPUT” FOR AODV, OLSR AND DSR ROUTING PROTOCOLS COMPARISON
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VI. CONCLUSION
In this paper, Scalable performance of AODV, OLSR, and DSR were evaluated, using OPNET modeler 14.5. We summarized the results in table 2. Numbers used in
this table show the best to worst choice in selecting routing protocols. Number “3” represents the best protocol, and number “1” shows the worst one.

TABLE 2: COMPARISION BETWEEN MANET ROUTING PROTOCOLS

Routing Protocol

Reactive 2
Proactive 3
Reactive 1
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From the above table, we can see that, DSR is the worst choice when we consider Throughput. Best and Average values belong to OLSR and AODV. In summary,
we can say that OLSR perform better than others and DSR is the worst routing protocol here.
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