
VOLUME NO. 7 (2017), ISSUE NO. 08 (AUGUST)  ISSN 2231-1009 

 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., Google Scholar, 

Open J-Gage, India [link of the same is duly available at Inflibnet of University Grants Commission (U.G.C.)], 

Index Copernicus Publishers Panel, Poland with IC Value of 5.09 & number of libraries all around the world. 

Circulated all over the world & Google has verified that scholars of more than 5555 Cities in 190 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. 7 (2017), ISSUE NO. 08 (AUGUST)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

ii

CONTENTS 
 

 

Sr. 
No. 

 

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

1. A STUDY OF VILLAGE CONSUMERS’ BEHAVIOUR TOWARDS PERISHABLE GOODS OF 
AURANGABAD DISTRICT IN MARATHWADA REGION 
DR. M.M.WADGULE & DR. SUBHASH M. VADGULE 

1 

2. ANALYSIS OF CODE CLONE DETECTION OF WEB LANGUAGE USING SUFFIX ARRAY BASED 
TOKENIZATION 
GURVINDER SINGH & JAHID ALI 

6 

3. ORGANIC FOOD: CONSUMER ATTITUDE AND BEHAVIOUR WITH REFERENCE TO CUDDALORE CITY 
M. DINESH & DR. S. POUGAJENDY 

14 

4. AN EMPIRICAL STUDY OF GENERAL ELECTION IMPACT ON EQUITY MARKET 
V. PRASHANTH KUMAR 

18 

5. ‘BIG DATA’ PRIVACY CHALLENGE AND DATA PROTECTION: A GLOBAL CONCERN 
DR. SHANKAR CHAUDHARY 

25 

6. A STUDY OF FACTORS AFFECTING QUALITY OF HEALTHCARE AND ITS EFFECTS ON CUSTOMER 
SATISFACTION: WITH REFERENCE TO ALL CORPORATE HOSPITALS IN NAGPUR CITY 
DR. REENA CHHAJED 

27 

7. A STUDY OF MONETARY POLICY IMPACT ON PMI (PRODUCTION MANAGER INDEX) 
K SUHRULLEKHA 

31 

8. A STUDY ON FINANCIAL STATEMENT ANALYSIS OF AMARA RAJA BATTERIES LTD. 
B R MURTHY, G MALLAIAH & G MANJULA 

41 

9. THE FOURTH INDUSTRIAL REVOLUTION: THE DIGITAL STORM IMPACT ON EMPLOYMENT 
HEMANTH KUMAR T & M VINOD 

44 

10. HUMAN RESOURCE ACCOUNTING PRACTICES IN HPCL 
DR. REETA 

47 

11. MAKE IN INDIA: AN OVERVIEW OF VARIOUS SECTORS 
KARTHIK 

52 

12. STATISTICAL STUDY ON WOMEN EMPOWERMENT THROUGH SELF HELP GROUP IN ATTUR, SALEM 
DISTRICT 
M. VALAVAN 

54 

13. PREVENTION AND DETECTION OF FINANCIAL STATEMENTS FRAUD: A STUDY 
DR. KANDULA SALAIAH 

57 

14. FACTORS INFLUENCING WOMEN ENTREPRENEURS IN COIMBATORE DISTRICT 
P. SATHIYA BAMA 

61 

15. FDI AS DRIVING FORCE FOR SUCCESS OF MAKE IN INDIA 
V.S.KATTIMATH & PURUSHOTTAM N VAIDYA 

63 

16. AN OVERVIEW OF TOBACCO ISSUES IN INDIA 
ANKIT KUMAR KATIYAR & DR. MRIDULESH SINGH 

66 

17. OCCUPATIONAL ROLE STRESS AND JOB SATISFACTION IN EMPLOYEES OCCUPYING BOUNDARY 
SPANNED ROLES: AN OVERVIEW 
GP CAPT K RADHAKRISHNA & DR SUMATHI SIDHARTH 

70 

18. FACTORS AFFECTING JOINING AND RETENTION OF SECURITY FIRMS’ EMPLOYEES IN THE TRADE 
UNIONS: CASE OF G4S SECURITY SERVICES LIMITED, NAIROBI, KENYA 
DR. JOHN WEKESA WANJALA, DR. PETER SABWAMI BUTALI & GRACE WANGARI MWANGI 

74 

19. FACE RECOGNITION IN COMPUTER VISION 
MAMTA SHARMA 

82 

20. A SCHEME TO DETECT INTRUSION IN MOBILE AD HOC NETWORKS 
NIDHI GOYAL 

84 

 REQUEST FOR FEEDBACK & DISCLAIMER 88 
 



VOLUME NO. 7 (2017), ISSUE NO. 08 (AUGUST)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

iii

CHIEF PATRON 
Prof. (Dr.) 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 
 

FORMER CO-ORDINATOR 
Dr. S. GARG 

Faculty, Shree Ram Institute of Business & Management, Urjani 
 

ADVISOR 
Prof. S. L. MAHANDRU 

Principal (Retd.), Maharaja Agrasen College, Jagadhri 
 

EDITOR 
Dr. R. K. SHARMA 

Professor & Dean, Bharti Vidyapeeth University Institute of Management & Research, New Delhi 
 

CO-EDITOR 
Dr. BHAVET 

Faculty, Shree Ram Institute of Engineering & Technology, Urjani 
 

EDITORIAL ADVISORY BOARD 
Dr. CHRISTIAN EHIOBUCHE 

Professor of Global Business/Management, Larry L Luing School of Business, Berkeley College, USA 

Dr. SIKANDER KUMAR 
Chairman, Department of Economics, Himachal Pradesh University, Shimla, Himachal Pradesh 

Dr. JOSÉ G. VARGAS-HERNÁNDEZ 

Research Professor, University Center for Economic & Managerial Sciences, University of Guadalajara, Guadala-

jara, Mexico 

Dr. RAJENDER GUPTA 
Convener, Board of Studies in Economics, University of Jammu, Jammu 

Dr. TEGUH WIDODO 

Dean, Faculty of Applied Science, Telkom University, Bandung Technoplex, Jl. Telekomunikasi, Indonesia 

Dr. S. P. TIWARI 
Head, Department of Economics & Rural Development, Dr. Ram Manohar Lohia Avadh University, Faizabad 

Dr. KAUP MOHAMED 

Dean & Managing Director, London American City College/ICBEST, United Arab Emirates 

SUNIL KUMAR KARWASRA 
Principal, Aakash College of Education, ChanderKalan, Tohana, Fatehabad 

Dr. MIKE AMUHAYA IRAVO 

Principal, Jomo Kenyatta University of Agriculture & Tech., Westlands Campus, Nairobi-Kenya 

Dr. M. S. SENAM RAJU 
Professor, School of Management Studies, I.G.N.O.U., New Delhi 



VOLUME NO. 7 (2017), ISSUE NO. 08 (AUGUST)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

iv

Dr. NEPOMUCENO TIU 

Chief Librarian & Professor, Lyceum of the Philippines University, Laguna, Philippines 

Dr. PARVEEN KUMAR 
Professor, Department of Computer Science, NIMS University, Jaipur 

Dr. ANA ŠTAMBUK 

Head of Department of Statistics, Faculty of Economics, University of Rijeka, Rijeka, Croatia 

Dr. H. R. SHARMA 
Director, Chhatarpati Shivaji Institute of Technology, Durg, C.G. 

Dr. CLIFFORD OBIYO OFURUM 

Professor of Accounting & Finance, Faculty of Management Sciences, University of Port Harcourt, Nigeria 

Dr. SHIB SHANKAR ROY 

Professor, Department of Marketing, University of Rajshahi, Rajshahi, Bangladesh 

Dr. MANOHAR LAL 
Director & Chairman, School of Information & Computer Sciences, I.G.N.O.U., New Delhi 

Dr. SRINIVAS MADISHETTI 
Professor, School of Business, Mzumbe University, Tanzania 

Dr. ANIL K. SAINI 
Professor, Guru Gobind Singh Indraprastha University, Delhi 

Dr. R. K. CHOUDHARY 
Director, Asia Pacific Institute of Information Technology, Panipat 

Dr. VIJAYPAL SINGH DHAKA 
Dean (Academics), Rajasthan Institute of Engineering & Technology, Jaipur 

Dr. NAWAB ALI KHAN 
Professor & Dean, Faculty of Commerce, Aligarh Muslim University, Aligarh, U.P. 

Dr. EGWAKHE A. JOHNSON 

Professor & Director, Babcock Centre for Executive Development, Babcock University, Nigeria 

Dr. ASHWANI KUSH 
Head, Computer Science, University College, Kurukshetra University, Kurukshetra 

Dr. ABHAY BANSAL 
Head, Department of Information Technology, Amity School of Engg. & Tech., Amity University, Noida 

Dr. BHARAT BHUSHAN 
Head, Department of Computer Science & Applications, Guru Nanak Khalsa College, Yamunanagar 

MUDENDA COLLINS 

Head, Operations & Supply Chain, School of Business, The Copperbelt University, Zambia 

Dr. JAYASHREE SHANTARAM PATIL (DAKE) 
Faculty in Economics, KPB Hinduja College of Commerce, Mumbai 

Dr. MURAT DARÇIN 

Associate Dean, Gendarmerie and Coast Guard Academy, Ankara, Turkey 

Dr. YOUNOS VAKIL ALROAIA 

Head of International Center, DOS in Management, Semnan Branch, Islamic Azad University, Semnan, Iran 

SHASHI KHURANA 

Associate Professor, S. M. S. Khalsa Lubana Girls College, Barara, Ambala 

Dr. SEOW TA WEEA 

Associate Professor, Universiti Tun Hussein Onn Malaysia, Parit Raja, Malaysia 

Dr. OKAN VELI ŞAFAKLI 
Associate Professor, European University of Lefke, Lefke, Cyprus 

Dr. MOHINDER CHAND 

Associate Professor, Kurukshetra University, Kurukshetra 

Dr. BORIS MILOVIC 

Associate Professor, Faculty of Sport, Union Nikola Tesla University, Belgrade, Serbia 

Dr. IQBAL THONSE HAWALDAR 

Associate Professor, College of Business Administration, Kingdom University, Bahrain 



VOLUME NO. 7 (2017), ISSUE NO. 08 (AUGUST)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

v

Dr. MOHENDER KUMAR GUPTA 
Associate Professor, Government College, Hodal 

Dr. ALEXANDER MOSESOV 

Associate Professor, Kazakh-British Technical University (KBTU), Almaty, Kazakhstan 

Dr. MOHAMMAD TALHA 

Associate Professor, Department of Accounting & MIS, College of Industrial Management, King Fahd University 

of Petroleum & Minerals, Dhahran, Saudi Arabia 

Dr. ASHOK KUMAR CHAUHAN 
Reader, Department of Economics, Kurukshetra University, Kurukshetra 

Dr. RAJESH MODI 
Faculty, Yanbu Industrial College, Kingdom of Saudi Arabia 

WILLIAM NKOMO 

Asst. Head of the Department, Faculty of Computing, Botho University, Francistown, Botswana 

YU-BING WANG 

Faculty, department of Marketing, Feng Chia University, Taichung, Taiwan 

Dr. SHIVAKUMAR DEENE 
Faculty, Dept. of Commerce, School of Business Studies, Central University of Karnataka, Gulbarga 

Dr. MELAKE TEWOLDE TECLEGHIORGIS 

Faculty, College of Business & Economics, Department of Economics, Asmara, Eritrea 

Dr. BHAVET 

Faculty, Shree Ram Institute of Engineering & Technology, Urjani 
Dr. THAMPOE MANAGALESWARAN 

Faculty, Vavuniya Campus, University of Jaffna, Sri Lanka 

Dr. ASHISH CHOPRA 
Faculty, Department of Computer Applications, National Institute of Technology, Kurukshetra 

SURAJ GAUDEL 

BBA Program Coordinator, LA GRANDEE International College, Simalchaur - 8, Pokhara, Nepal 

Dr. SAMBHAVNA 
Faculty, I.I.T.M., Delhi 

 

FORMER TECHNICAL ADVISOR 
AMITA 

 

FINANCIAL ADVISORS 
DICKEN 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 

  



VOLUME NO. 7 (2017), ISSUE NO. 08 (AUGUST)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

vi

CALL FOR MANUSCRIPTS 
We invite unpublished novel, original, empirical and high quality research work pertaining to the recent developments & practices in the areas of Com-

puter 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 Gov-

ernance; 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 Or-

ganizations; Office Administration/Management; Operations Research/Statistics; Organizational Behavior & Theory; Organizational Development; Pro-

duction/Operations; International Relations; Human Rights & Duties; Public Administration; Population Studies; Purchasing/Materials Management; Re-

tailing; Sales/Selling; Services; Small Business Entrepreneurship; Strategic Management Policy; Technology/Innovation; Tourism & Hospitality; Transpor-

tation 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; Mod-

eling & Simulation; Neural Systems/Neural Networks; Numerical Analysis/Scientific Computing; Object Oriented Programming; Operating Systems; Pro-

gramming 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/Mkt./HRM/General Mgt./Engineering/Economics/Computer/IT/ Education/Psychology/Law/Math/other, please 

specify) 

 

DEAR SIR/MADAM 

Please find my submission of manuscript titled ‘___________________________________________’ for likely publication in one of 

your journals. 

I hereby affirm that the contents of this manuscript are original. Furthermore, it has neither been published anywhere in any language 

fully or partly, nor it is under review for publication elsewhere. 

I affirm that all the co-authors of this manuscript have seen the submitted version of the manuscript and have agreed to inclusion of 

their names as co-authors. 

Also, if my/our manuscript is accepted, I agree to comply with the formalities as given on the website of the journal. The Journal has 

discretion to publish our contribution in any of its journals. 

 

NAME OF CORRESPONDING AUTHOR     : 

Designation/Post*       : 

Institution/College/University with full address & Pin Code   : 

Residential address with Pin Code     : 

Mobile Number (s) with country ISD code    : 

Is WhatsApp or Viber active on your above noted Mobile Number (Yes/No) : 

Landline Number (s) with country ISD code    : 

E-mail Address       : 

Alternate E-mail Address      : 

Nationality        : 

* i.e. Alumnus (Male Alumni), Alumna (Female Alumni), Student, Research Scholar (M. Phil), Research Scholar (Ph. D.), JRF, Research Assistant, Assistant 

Lecturer, Lecturer, Senior Lecturer, Junior Assistant Professor, Assistant Professor, Senior Assistant Professor, Co-ordinator, Reader, Associate Profes-

sor, Professor, Head, Vice-Principal, Dy. Director, Principal, Director, Dean, President, Vice Chancellor, Industry Designation etc. The qualification of 

author is not acceptable for the purpose. 



VOLUME NO. 7 (2017), ISSUE NO. 08 (AUGUST)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

vii

 

NOTES: 

a) The whole manuscript has to be in ONE MS WORD FILE only, which will start from the covering letter, inside the manuscript. pdf. 

version is liable to be rejected without any consideration. 

b) The sender is required to mention the following in the SUBJECT COLUMN of the mail:  

New Manuscript for Review in the area of (e.g. Finance/Marketing/HRM/General Mgt./Engineering/Economics/Computer/IT/ 

Education/Psychology/Law/Math/other, please specify) 

c) There is no need to give any text in the body of the 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 expected to be below 1000 KB. 

e) Only the Abstract 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 within twenty-four hours and in case of non-receipt of 

acknowledgment from the journal, w.r.t. the submission of the manuscript, within two days of its submission, the corresponding 

author is required to demand for the same by sending a separate mail to the journal. 

g) The author (s) name or details should not appear anywhere on the body of the manuscript, except on the covering letter and the 

cover page of the manuscript, in the manner as mentioned in the guidelines. 

 

2. MANUSCRIPT TITLE: The title of the paper should be typed in bold letters, centered and fully capitalised. 

3. AUTHOR NAME (S) & AFFILIATIONS: Author (s) name, designation, affiliation (s), address, mobile/landline number (s), and email/al-

ternate email address should be given underneath the title. 

4. ACKNOWLEDGMENTS: Acknowledgements can be given to reviewers, guides, funding institutions, etc., if any. 

5. ABSTRACT: Abstract should be in fully Italic printing, ranging between 150 to 300 words. The abstract must be informative and eluci-

dating the background, aims, methods, results & conclusion in a SINGLE PARA. Abbreviations must be mentioned in full. 

6. KEYWORDS: 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 stop at the end. All words of the keywords, including the first one should be in small letters, except 

special words e.g. name of the Countries, abbreviations etc.  

7. JEL CODE: Provide the appropriate Journal of Economic Literature Classification System code (s). JEL codes are available at www.aea-

web.org/econlit/jelCodes.php. However, mentioning of JEL Code is not mandatory. 

8. MANUSCRIPT: Manuscript must be in BRITISH ENGLISH prepared on a standard A4 size PORTRAIT SETTING PAPER. It should be free 

from any errors i.e. grammatical, spelling or punctuation. It must be thoroughly edited at your end. 

9. HEADINGS: All the headings must be bold-faced, aligned left and fully capitalised. Leave a blank line before each heading. 

10. SUB-HEADINGS: All the sub-headings must be bold-faced, aligned left and fully capitalised.  

11. MAIN TEXT:  

THE MAIN TEXT SHOULD FOLLOW THE FOLLOWING SEQUENCE: 

 INTRODUCTION 

 REVIEW OF LITERATURE 

 NEED/IMPORTANCE OF THE STUDY 

 STATEMENT OF THE PROBLEM 

 OBJECTIVES 

 HYPOTHESIS (ES) 

 RESEARCH METHODOLOGY 

 RESULTS & DISCUSSION 

 FINDINGS 

 RECOMMENDATIONS/SUGGESTIONS  

 CONCLUSIONS 

 LIMITATIONS 

 SCOPE FOR FURTHER RESEARCH 

 REFERENCES 

 APPENDIX/ANNEXURE 

The manuscript should preferably be in 2000 to 5000 WORDS, But the limits can vary depending on the nature of the manuscript. 



VOLUME NO. 7 (2017), ISSUE NO. 08 (AUGUST)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

viii

 

12. FIGURES & TABLES: These should be simple, crystal CLEAR, centered, separately numbered & self-explained, and the 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.  

13. EQUATIONS/FORMULAE: These should be consecutively numbered in parenthesis, left aligned with equation/formulae number placed 

at the right. The equation editor provided with standard versions of Microsoft Word may be utilised. If any other equation editor is 

utilised, author must confirm that these equations may be viewed and edited in versions of Microsoft Office that does not have the 

editor. 

14. ACRONYMS: These should not be used in the abstract. The use of acronyms is elsewhere is acceptable. Acronyms should be defined 

on its first use in each section e.g. Reserve Bank of India (RBI). Acronyms should be redefined on first use in subsequent sections. 

15. REFERENCES: 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 may follow Harvard Style of Referencing. Also check to ensure that everything 

that you are including in the reference section is duly cited in the paper. The author (s) are supposed to follow the references as per 

the following: 

• All works cited in the text (including sources for tables and figures) should be listed alphabetically.  

• Use (ed.) for one editor, and (ed.s) for multiple editors.  

• When listing two or more works by one author, use --- (20xx), such as after Kohl (1997), use --- (2001), etc., in chronologically ascending 

order. 

• Indicate (opening and closing) page numbers for articles in journals and for chapters in books.  

• The title of books and journals should be in italic printing. Double quotation marks are used for titles of journal articles, book chapters, 

dissertations, reports, working papers, unpublished material, etc. 

• For titles in a language other than English, provide an English translation in parenthesis. 

• Headers, footers, endnotes and footnotes should not be used in the document. However, you can mention short notes to elucidate 

some specific point, which may be placed in number orders before the references. 

 

PLEASE USE THE FOLLOWING FOR STYLE AND PUNCTUATION IN REFERENCES: 

BOOKS 

• Bowersox, Donald J., Closs, David J., (1996), "Logistical Management." Tata McGraw, Hill, New Delhi.  

• Hunker, H.L. and A.J. Wright (1963), "Factors of Industrial Location in Ohio" Ohio State University, Nigeria.  

CONTRIBUTIONS TO BOOKS  

• 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 

• Schemenner, R.W., Huber, J.C. and Cook, R.L. (1987), "Geographic Differences and the Location of New Manufacturing Facilities," Jour-

nal of Urban Economics, Vol. 21, No. 1, pp. 83-104. 

CONFERENCE PAPERS 

• Garg, Sambhav (2011): "Business Ethics" Paper presented at the Annual International Conference for the All India Management Asso-

ciation, New Delhi, India, 19–23 

UNPUBLISHED DISSERTATIONS 

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

ONLINE RESOURCES  

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

WEBSITES 

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



VOLUME NO. 7 (2017), ISSUE NO. 08 (AUGUST)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

84

A SCHEME TO DETECT INTRUSION IN MOBILE AD HOC NETWORKS 
 

NIDHI GOYAL 

STUDENT 

DEPARTMENT OF COMPUTER SCIENCE 

SAMALKHA GROUP OF INSTITUTIONS 

SAMALKHA 

 
ABSTRACT 

Mobile Ad Hoc Network (MANET) is collection of multi-hop wireless mobile nodes that communicate with each other without centralized control or established 

infrastructure. The attacker can attack the path or route established very easily as security measures are very less in case of mobile adhoc networks. In this paper 

two types of attacks has been introduced. One changes number of hops that are used to reach destination and other tried to create denial of service. The algorithm 

proposed has been implemented on AODV and results are simulated on NS2.  

 

KEYWORDS 
MANET, DSR, DSDV, AODV, routing, security, intrusion. 

 

1.0 INTRODUCTION 
he wireless network can be classified into two types: Infrastructured or Infrastructure less. In Infrastructured wireless networks, the mobile node can move 

while communicating, the base stations are fixed and as the node goes out of the range of a base station, it gets into the range of another base station. 

The figure 1, given below, depicts the Infrastructured wireless network. 

In Infrastructureless or Ad Hoc wireless network, the mobile node can move while communicating, there are no fixed base stations and all the nodes in the network 

act as routers. The mobile nodes in the Ad Hoc network dynamically establish routing among themselves to form their own network ‘on the fly’.  

A Mobile Ad Hoc Network (MANET) is a collection of wireless mobile nodes forming a temporary/short-lived network without any fixed infrastructure where all 

nodes are free to move about arbitrarily and where all the nodes configure themselves. In MANET, each node acts both as a router and as a host & even the 

topology of network may also change rapidly. 

 

2.0 ROUTING PROTOCOLS 
A routing protocol is needed whenever a packet needs to be transmitted to a destination via number of nodes and numerous routing protocols have been proposed 

for such kind of ad hoc networks. These protocols find a route for packet delivery and deliver the packet to the correct destination. The studies on various aspects 

of routing protocols have been an active area of research for many years. Many protocols have been suggested keeping applications and type of network in view. 

Basically, routing protocols can be broadly classified into two types as (a) Table Driven Protocols or Proactive Protocols and (b) On-Demand Protocols or Reactive 

Protocols 

Table Driven or Proactive Protocols: In Table Driven routing protocols each node maintains one or more tables containing routing information to every other node 

in the network. All nodes keep on updating these tables to maintain latest view of the network. Some of the existing table driven or proactive protocols are: DSDV 

[6, 19], DBF [7], GSR [24], WRP [23] and ZRP [28, 13].  
On Demand or Reactive Protocols: In these protocols, routes are created as and when required. When a transmission occurs from source to destination, it invokes 

the route discovery procedure. The route remains valid till destination is achieved or until the route is no longer needed. Some of the existing on demand routing 

protocols are: DSR [8, 9], AODV [4, 5] and TORA [26, 27].  

2.1 ADOV (AD HOC ON DEMAND DISTANCE VECTOR) [4, 5] 
AODV is a variation of Destination-Sequenced Distance-Vector (DSDV) routing protocol, which is collectively based on DSDV and DSR. It aims to minimize the 

requirement of system-wide broadcasts to its extreme. It does not maintain routes from every node to every other node in the network rather they are discovered 

as and when needed & are maintained only as long as they are required. 

The key steps of algorithm used by AODV for establishment of unicast routes are explained below. 

ROUTE DISCOVERY 
When a node wants to send a data packet to a destination node, the entries in route table are checked to ensure whether there is a current route to that destination 

node or not. If it is there, the data packet is forwarded to the appropriate next hop toward the destination. If it is not there, the route discovery process is initiated. 

AODV initiates a route discovery process using Route Request (RREQ) and Route Reply (RREP). The source node will create a RREQ packet containing its IP address, 

its current sequence number, the destination’s IP address, the destination’s last sequence number and broadcast ID. The broadcast ID is incremented each time 

the source node initiates RREQ. Basically, the sequence numbers are used to determine the timeliness of each data packet and the broadcast ID & the IP address 

together form a unique identifier for RREQ so as to uniquely identify each request. The requests are sent using RREQ message and the information in connection 

with creation of a route is sent back in RREP message. The source node broadcasts the RREQ packet to its neighbours and then sets a timer to wait for a reply. To 

process the RREQ, the node sets up a reverse route entry for the source node in its route table. This helps to know how to forward a RREP to the source. Basically 

a lifetime is associated with the reverse route entry and if this entry is not used within this lifetime, the route information is deleted. If the RREQ is lost during 

transmission, the source node is allowed to broadcast again using route discovery mechanism. 

EXPANDING RING SEARCH TECHNIQUE 
The source node broadcasts the RREQ packet to its neighbours, which in turn forwards the same to their neighbours and so forth. Especially, in case of large 

network, there is a need to control network-wide broadcasts of RREQ and to control the same; the source node uses an expanding ring search technique. In this 

technique, the source node sets the Time to Live (TTL) value of the RREQ to an initial start value. If there is no reply within the discovery period, the next RREQ is 

broadcasted with a TTL value increased by an increment value. The process of incrementing TTL value continues until a threshold value is reached, after which the 

RREQ is broadcasted across the entire network. 

SETTING UP OF FORWARD PATH 
When the destination node or an intermediate node with a route to the destination receives the RREQ, it creates the RREP and unicast the same towards the 

source node using the node from which it received the RREQ as the next hop. When RREP is routed back along the reverse path and received by an intermediate 

node, it sets up a forward path entry to the destination in its routing table. When the RREP reaches the source node, it means a route from source to the destination 

has been established and the source node can begin the data transmission. 

ROUTE MAINTENANCE 
A route discovered between a source node and destination node is maintained as long as needed by the source node. Since there is movement of nodes in mobile 

ad hoc network and if the source node moves during an active session, it can reinitiate route discovery mechanism to establish a new route to destination.  

Conversely, if the destination node or some intermediate node moves, the node upstream of the break initiates Route Error (RERR) message to the affected active 

upstream neighbors/nodes. Consequently, these nodes propagate the RERR to their predecessor nodes. This process continues until the source node is reached. 

T 
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When RERR is received by the source node, it can either stop sending the data or reinitiate the route discovery mechanism by sending a new RREQ message if the 

route is still required. 

Benefits and Limitations of AODV 

The benefits of AODV protocol are that it favors the least congested route instead of the shortest route and it also supports both unicast and multicast packet 

transmissions even for nodes in constant movement. It also responds very quickly to the topological changes that affects the active routes. AODV does not put 

any additional overheads on data packets as it does not make use of source routing. 

The limitation of AODV protocol is that it expects/requires that the nodes in the broadcast medium can detect each others’ broadcasts. It is also possible that a 

valid route is expired and the determination of a reasonable expiry time is difficult. The reason behind this is that the nodes are mobile and their sending rates 

may differ widely and can change dynamically from node to node. In addition, as the size of network grows, various performance metrics begin decreasing. AODV 

is vulnerable to various kinds of attacks as it based on the assumption that all nodes must cooperate and without their cooperation no route can be established. 

 

3.0 PROPOSED SCHEME  
The present proposal is to enhance the performance of existing system with the incorporation of SRR. With this if the nodes behave maliciously during route reply 

phase, say, by giving a wrong hop count, such nodes will be flagged off from the network and salvaging route reply packet commences immediately. Changes are 

made in REQEST Phase and REPLY phase of the protocol.  

The implementation of NEW Scheme is based on two algorithms. Algorithm 1- Route Request and Algorithm 2 involves RREP packets, is modified for SRR imple-

mentation. Each node in order to participate in any network activity, says Route Request RREQ, has to announce it’s token. as described in algorithm 1. If status 

bit is “1” indicating “red flag” protocol does not allow the node to participate in any network activity.  

Algorithm 1: While sending a RREQ packet 

1: for each umpire RREQ packet (P) sent do 

2: if each node status is green flag then 

3: broadcast RREQ 

4: prevhop ←  currenthop [node address] 

5: repeat step 2 until it reaches the destination node 

6: else 
7: drop RREQ packet (P) sent 

8: endif 
9: endfor 
In the self-umpiring system, all the nodes have dual roles – packet forwarding and umpiring. In the forward path during data forwarding, each node monitors the 

performance of immediate next node. That way, node A can tell correctly whether B is forwarding the packet sent by it, by promiscuously hearing B’s transmissions. 

Similarly during reply process RREP as given in algorithm 2, C can verify whether B is unicasting the route reply RREP and whether the hop count given by B is 

correct. Thus during forward path A is the umpire for B and C is the umpire for B during reverse path operations. 

Algorithm 2: While sending an Umpire RREP packet 

1: for each umpire RREP packet (P) sent do 

2: if node status is green flag then 

3: unicast RREP to previous node 

4: nexthop  prevhop [node address] 

5: repeat step 2 until it reaches the source node 

6: if currenthopcount is equal to nexthopcount then 

7: process this RREP as specified in the standard protocol 

8: else 
9: save current RREP message in the buffer 

10: it broadcast MERR packet to 1-hop or 2-hop node distance 

11: nextnode status is marked as red flag  

12: currentnode is the source node and the source node becomes a destination node, thus, start MRREQ procedure  

13: Process this MRREQ and MRREP as specified in the standard protocol 

14: it reaches the MRREP to the currentnode 

15: retrieve previous saved RREP message from the buffer 

16: send RREP message in newly identified path to the source node 

17: end if 
18: endif 
19: endfor 
 

4.0 PERFORMANCE METRICS 
There are number of qualitative and quantitative metrics that can be used to compare reactive routing protocols. Most of the existing routing protocols ensure 

the qualitative metrics. For this paper packet delivery ratio has been used.  

Here in this present paper only the attack of modification of hop count by the malicious nodes. Each flow did not change its source and destination for the lifetime 

of a simulation run. For all our studies the simulation time has been kept as 900s. 
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Packet Delivery Ratio: The ratio between the amount of incoming data packets and actually received data packets. 

 

CHART 1 

 
Clearly there is some loss in PDR with intruders, but still algorithm is able to repair the scheme as early as possible. Most important is that the attack cannot 

produce Denial of service. Performance can be evaluated based on end to end delay and throughput as well.  

 

5.0 CONCLUSION 
In this research paper, an effort has been made to generate a new scheme that has been proposed as an algorithm to introduce a flag system for malicious cases. 

The implementation has been done on NS2 and all efforts have been made to make it biasless. The ultimate goal for adhoc network security is to develop a 

multifold security solution that results in in-depth protection that offers multiple lines of defense against both known and unknown security threats. The results 

are with the theory proposed. The results clearly indicate some fall in packer delivery and then recovery is done at the earliest possible. More results will be 

calculated using different scenarios and more metrics will be made into effect like delay, throughput, jitters etc.  
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