
VOLUME NO. 2 (2012), ISSUE NO. 12 (DECEMBER) 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., 

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 1866 Cities in 152 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. 2 (2012), ISSUE NO. 12 (DECEMBER) 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

CONTENTSCONTENTSCONTENTSCONTENTS    
    

Sr. 

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

1. FACTORS INFLUENCING KNOWLEDGE SHARING BEHAVIOUR: DEVELOPING A THEORETICAL FRAMEWORK 

SOOFI ANWAR & DR. K. DURGA PRASAD 

1 

2. THE IMPACT OF DIRECT AND INDIRECT FACTORS INFLUENCING BRAND EQUITY FOR ONLINE COMPANIES 

SEYED ALIAKBAR AHMADI, MOHAMMADREZA DARAEI & EHSAN POUSTIAN 
4 

3. INTEGRATION OF TECHNOLOGY IN TEACHING SENIOR HIGH SCHOOL SOCIAL STUDIES: THE COMPUTER ASSISTED INSTRUCTION EFFECT ON 

STUDENTS’ PERFORMANCE 

PAUL DELA AHIATROGAH, BRANDFORD BERVELL & AUGUSTINE YAKUBU 

9 

4. USING THE ANALYTIC HIERARCHY PROCESS TO ENHANCE PARTICIPATORY DECISION-MAKING IN MULTI-STAKEHOLDER INFRASTRUCTURE 

PROJECTS: A PIPELINE PROJECT CASE STUDY 

VICTOR. A. AKUJURU & BANKOLE. O. AWUZIE 

16 

5. PRACTICAL IMPLEMENTATION OF THE MODEL FOR ‘ORGANIZING, MEASURING, ANALYZING STUDENTS’ KNOWLEDGE AND 

PERFORMANCE’ 

ROY MATHEW 

24 

6. DETERMINANTS OF SMALLHOLDERS’ PARTICIPATION IN LOCAL BASED SEED PRODUCTION SYSTEM: THE CASE OF ONION SEED IN EAST 

SHOA ZONE OF THE OROMIYA NATIONAL REGIONAL STATE, ETHIOPIA 

FREAW DEMISE & DAWIT ALEMU 

34 

7. COINTEGRATION OF KARACHI STOCK MARKET WITH OTHER ASIAN STOCK MARKETS 

FEHMIDA AKRAM, AISHA AKRAM, SHANZA ARSHAD & MAZHAR IQBAL 
43 

8. SURVEY ON FACTORS INFLUENCING THE PERFORMANCE OF PLM SYSTEM IN AUTO INDUSTRY 

M. S. GOPINATHA, DR. VISHNUKANTH S. CHATPALLI & DR. K.S. SRIDHAR 
47 

9. A STUDY ON QUALITY WORK LIFE WITH REFERENCE TO ENGINEERING COLLEGES AT BANGALORE 

SUNIL RASHINKAR, SRI HARI.V, DR.SREENIVAS.D.L, LAKSHMI NARAYANA.K & SHAZIA KAUSAR 
53 

10. POWER & AREA EFFICIENT ROUTER IN 2-D MESH NETWORK-ON-CHIP USING LOW POWER METHODOLOGY – GATE LEVEL POWER 

OPTIMIZATION 

SUDHIR N. SHELKE & PRAMOD B. PATIL 

61 

11. THE STATISTICAL ANALYSIS OF STRUCTURE OF MANUFACTURING SECTOR – WITH SPECIAL REFERENCE TO BANGALORE INDUSTRIAL 

REGION 

A. T. SRINIVASA & DR. MUNIVENKATAPPA 

68 

12. A STUDY ON CONSUMER PERCEPTION OF TATA LPT 3118 12 TYRE VEHICLE OVER 10 TYRE VEHICLES WITH REFERENCE TO THOOTHUKUDI 

S. JEBASEELI NOVALEENA & DR. A. RANGAWSAMY 
75 

13. EMPLOYEE ABSENTEEISM IN HEALTH CARE INDUSTRY: A CONCERN FOR THE ORGANIZATION 

DR. C. SWARNALATHA & T.S. PRASANNA 
83 

14. WEB CONTENT TRUST ASSESSMENT MODEL USING ADVANCE WEB MINING TECHNIQUES 

KETAN.J.PATEL, KETAN.D.PATEL & DR. V. R. RATHOD 
86 

15. PERFORMANCE OF PROFITABILITY MANAGEMENT IN AMARA RAJA BATTERIES LIMITED”, TIRUPATI - AN EVALUATION 

K.KALYANI & DR. P. MOHAN REDDY 
89 

16. AN ELABORATION LIKELIHOOD MODEL APPROACH TO PACKAGING AND CHILD-PARENT INTERACTION 

SURAJ KUSHE SHEKHAR & DR. P.T RAVEENDRAN 
93 

17. RELATIONSHIP OF FINANCIAL REPORTING QUALITY WITH SALES VOLATILITY AND BOOK TO MARKET VALUE 

MOHAMMAD REZA RAZDAR & DR. B. H. SURESH 
97 

18. WORKING CAPITAL MANAGEMENT IN MANUFACTURING INDUSTRY: A STUDY WITH REFERENCE TO SELECTED MANUFACTURING 

INDUSTRIES IN INDIA 

KUSHALAPPA. S & SHARMILA KUNDER 

101 

19. TALENT ACQUISITION AND RETENTION: A STUDY IN INDIAN SMALL AND MEDIUM ENTERPRISES 

DR. SNIGDHARANI MISHRA & JASMINE T. JHA 
106 

20. MONITORING SYSTEM FOR TERRORISTS AND DANGEROUS PRISONERS 

DR. PRAMOD BUBNA 
111 

21. TRENDS OF FOREIGN DIRECT INVESTMENT IN INDIA 

DR. KARAMVIR SINGH SHEOKAND, PRIYANKA & RAJESH BHARDWAJ 
114 

22. CONCURRENCY CONTROL IN DBMS WITH TIMESTAMPS 

GEETIKA 
119 

23. A STUDY ON PERFORMANCE MANAGEMENT SYSTEM (PMS) WITH SPECIAL REFERENCE TO COTELLIGENT 

P SWETHA 
121 

24. AN ANALYSIS OF CHILD’S INFLUENCE IN CHOOSING THE SNACKS ITEMS WITH SPECIAL REFERENCES TO SIVAKASI AREA IN TAMILNADU 

T. DHANALAKSHMI 
125 

25. MEASURING SERVICE QUALITY OF RAILWAY PLATFORMS IN INDIA: A CASE-STUDY OF EAST-COAST RAILWAYS 

DR. SRINIBASH DASH, SRI SISIR RANJAN DASH & SRI SUBRAT KUMAR PRADHAN 
129 

26. A COMPARATIVE STUDY OF FINANCIAL STATEMENT OF DISTRICT CO-OPERATIVE DAIRIES OF NORTH GUJARAT 

PATEL RAJESHKUMAR G., PRAJAPATI RASIKBHAI I. & PATEL NITINKUMAR P. 
135 

27. WORLD WIDE MIDDLE WARE TECHNOLOGIES 

M.DHANAMALAR & B.AYSHWARYA 
139 

28. CRITICAL FACTORS FOR SUCCESSFUL SC COLLABORATION: AN INTERPRETIVE STRUCTURAL MODELING APPROACH 

KAUSTUBH JOSHI & ANIKET JADHAV 
143 

29. AN EMPIRICAL INVESTIGATION OF INVENTORY MANAGEMENT PRACTICES OF MYSORE PAPER MILLS LIMITED BHADRAVATHI – A CASE 

STUDY 

BASAVARAJAPPA M T 

150 

30. A STUDY ON PERFORMANCE OF MOBILE BAKING SERVICES AND MODELS IN INDIA 

M.GANGU NAIDU 
156 

 REQUEST FOR FEEDBACK 161 



VOLUME NO. 2 (2012), ISSUE NO. 12 (DECEMBER) 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 PATRONCHIEF PATRONCHIEF PATRONCHIEF PATRON 
PROF. K. K. AGGARWAL 

Chancellor, Lingaya’s University, Delhi 

Founder Vice-Chancellor, Guru Gobind Singh Indraprastha University, Delhi 

Ex. Pro Vice-Chancellor, Guru Jambheshwar University, Hisar 

    
FOUNDER FOUNDER FOUNDER FOUNDER PATRONPATRONPATRONPATRON    

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 

    
COCOCOCO----ORDINATORORDINATORORDINATORORDINATOR 

DR. SAMBHAV GARG 

Faculty, M. M. Institute of Management, MaharishiMarkandeshwarUniversity, Mullana 

    
ADVISORSADVISORSADVISORSADVISORS 

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. S. L. MAHANDRU 

Principal (Retd.), MaharajaAgrasenCollege, Jagadhri 

    
EDITOREDITOREDITOREDITOR 

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

    
EDITORIAL ADVISORY BOARDEDITORIAL ADVISORY BOARDEDITORIAL ADVISORY BOARDEDITORIAL ADVISORY BOARD    

DR. RAJESH MODI 
Faculty, YanbuIndustrialCollege, Kingdom of Saudi Arabia 

PROF. PARVEEN KUMAR 
Director, M.C.A., Meerut Institute of Engineering & Technology, Meerut, U. P. 

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

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

PROF. ANIL K. SAINI 
Chairperson (CRC), Guru Gobind Singh I. P. University, Delhi 

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

DR. ASHWANI KUSH 
Head, Computer Science, UniversityCollege, KurukshetraUniversity, Kurukshetra 

 



VOLUME NO. 2 (2012), ISSUE NO. 12 (DECEMBER) 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. BHARAT BHUSHAN 
Head, Department of Computer Science & Applications, Guru Nanak Khalsa College, Yamunanagar 

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

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

DR. MOHINDER CHAND 

Associate Professor, KurukshetraUniversity, Kurukshetra 

DR. MOHENDER KUMAR GUPTA 
Associate Professor, P.J.L.N.GovernmentCollege, Faridabad 

DR. SAMBHAV GARG 

Faculty, M. M. Institute of Management, MaharishiMarkandeshwarUniversity, Mullana 

DR. SHIVAKUMAR DEENE 

Asst. Professor, Dept. of Commerce, School of Business Studies, Central University of Karnataka, Gulbarga 

DR. BHAVET 

Faculty, M. M. Institute of Management, MaharishiMarkandeshwarUniversity, Mullana 

    
ASSOCIATE EDITORSASSOCIATE EDITORSASSOCIATE EDITORSASSOCIATE EDITORS 

PROF. ABHAY BANSAL 
Head, Department of Information Technology, Amity School of Engineering & Technology, Amity University, Noida 

PROF. NAWAB ALI KHAN 
Department of Commerce, AligarhMuslimUniversity, Aligarh, U.P. 

ASHISH CHOPRA 
Sr. Lecturer, Doon Valley Institute of Engineering & Technology, Karnal 

    
TECHNICAL ADVISORTECHNICAL ADVISORTECHNICAL ADVISORTECHNICAL ADVISOR    

AMITA 

Faculty, Government M. S., Mohali 

    
FINANCIAL ADVISORSFINANCIAL ADVISORSFINANCIAL ADVISORSFINANCIAL ADVISORS    

DICKIN GOYAL 
Advocate & Tax Adviser, Panchkula 

NEENA 

Investment Consultant, Chambaghat, Solan, Himachal Pradesh 

    
LEGAL ADVISORSLEGAL ADVISORSLEGAL ADVISORSLEGAL ADVISORS    

JITENDER S. CHAHAL 
Advocate, Punjab & Haryana High Court, Chandigarh U.T. 

CHANDER BHUSHAN SHARMA 
Advocate & Consultant, District Courts, Yamunanagar at Jagadhri 

 
SUPERINTENDENTSUPERINTENDENTSUPERINTENDENTSUPERINTENDENT    

SURENDER KUMAR POONIA 



VOLUME NO. 2 (2012), ISSUE NO. 12 (DECEMBER) 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

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

Computer, Business, Finance, Marketing, Human Resource Management, General Management, Banking, Insurance, Corporate Governance 

and emerging paradigms in allied subjects like Accounting Education; 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; Monetary Policy; Portfolio & Security Analysis; Public Policy 

Economics; Real Estate; Regional Economics; Tax Accounting; Advertising & Promotion Management; Business Education; Management 

Information Systems (MIS); Business Law, Public Responsibility & Ethics; Communication; Direct Marketing; E-Commerce; Global Business; 

Health Care Administration; Labor 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; Public Administration; Purchasing/Materials Management; Retailing; Sales/Selling; Services; Small 

Business Entrepreneurship; Strategic Management Policy; Technology/Innovation; Tourism, Hospitality & Leisure; Transportation/Physical 

Distribution; Algorithms; Artificial Intelligence; Compilers & Translation; Computer Aided Design (CAD); Computer Aided Manufacturing; 

Computer Graphics; Computer Organization & Architecture; Database Structures & Systems; Digital Logic; Discrete Structures; Internet; 

Management Information Systems; Modeling & Simulation; Multimedia; Neural Systems/Neural Networks; Numerical Analysis/Scientific 

Computing; Object Oriented Programming; Operating Systems; Programming Languages; Robotics; Symbolic & Formal Logic and Web Design. 

The above mentioned tracks are only indicative, and not exhaustive. 

Anybody can submit the soft copy of his/her manuscript anytime in M.S. Word format after preparing the same as per our submission 

guidelines duly available on our website under the heading guidelines for submission, at the email address: infoijrcm@gmail.com. 

GUIDELINES FOR SUBMISSION OF MANUSCRIPTGUIDELINES FOR SUBMISSION OF MANUSCRIPTGUIDELINES FOR SUBMISSION OF MANUSCRIPTGUIDELINES 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. 

I 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 mention the 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) There is 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. 



VOLUME NO. 2 (2012), ISSUE NO. 12 (DECEMBER) 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

 

5. 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 stops at the end. 

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

9. MAIN TEXT: 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. FIGURES & TABLES: 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. EQUATIONS:These should be consecutively numbered in parentheses, horizontally centered with equation number placed at the right. 

12. 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 are supposed to follow Harvard Style of Referencing. 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 italics. 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 parentheses.  

• The location of endnotes within the text should be indicated by superscript numbers. 

 

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," Journal 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 Association, New Delhi, India, 

19–22 June. 

UNPUBLISHED DISSERTATIONS AND THESES 

• Kumar S. (2011): "Customer Value: A Comparative Study of Rural and Urban Customers," Thesis, KurukshetraUniversity, 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 Natural Gas Policy, Political Weekly, Viewed on January 01, 2012 http://epw.in/user/viewabstract.jsp 



VOLUME NO. 2 (2012), ISSUE NO. 12 (DECEMBER) 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/ 

47

SURVEY ON FACTORS INFLUENCING THE PERFORMANCE OF PLM SYSTEM IN AUTO INDUSTRY 
 

M. S. GOPINATHA 

SR. EXPERT SPECIALIST, PLM COMPETENCY CENTRE (ASIA PACIFIC), SIEMENS PLM SOFTWARE; & 

RESEARCH SCHOLAR 

PES INSTITUTE OF TECHNOLOGY (VTU) 

BANGALORE 

 

DR. VISHNUKANTH S. CHATPALLI 

ADVISOR 

KARNATAKA VOCATIONAL TRAINING & SKILL DEVELOPMENT CORPORATION 

BANGALORE 

 

DR. K.S. SRIDHAR 

PROFESSOR OF MECHANICAL ENGINEERING 

PES INSTITUTE OF TECHNOLOGY 

BANGALORE 

 

ABSTRACT 
Present day automotive industry is global, both in terms of customers spread across multiple regions (from mature and emerging markets) and manufacturers 

and suppliers scattered around the world. The issue from an original equipment manufacturers’ (OEM) perspective is how to respond to and best satisfy 

complicated demands while at the same time delivering attractive vehicles at higher quality levels, at the right time, and at a reasonable price.  Most of the Auto 

OEMs have an appropriate answer to achieving these goals through product and process innovation enabled by a sound Product Lifecycle Management (PLM) 

approach and solution. A typical PLM system in automobile industry consists of the PLM Application server which hosts the PDM system, CAD system, Digital 

Simulation system, BOM system etc.  Database server stores all metadata of PLM system while the bulk data is stored in the file volume server.   Web server helps 

in connecting the PLM Application server with client machines, ERP systems, CRM/SCM systems, legacy systems etc. [Ref. 4 and 5]. Interview based survey is 

conducted to identify potential areas to optimize product design system performance by Interviewing many practicing managers/engineers from Indian and 

global automobile companies. A structured questionnaire was administered with the purpose of collecting necessary information regarding potential areas to be 

focused for optimization of the PLM system performance in automobile industry. This survey results are published in this research paper highlighting the major 

factors influencing the performance optimization of the PLM system in automobile industries.  It provides details about how each factor influences the system 

performance and its significance in optimizing the overall system performance. 

 

KEYWORDS 
system performance, PLM System, performance optimization, automobile industry. 

 

1. INTRODUCTION 
hroughout the history of computers, a primary design goal in all systems has been to achieve maximum performance.  In many real life systems, 

including PLM systems, the application performance is far from optimal.  A lot of improvement can often be achieved by measuring how the system 

behaves and configuring the system optimally.  Optimization will generally focus on improving just one or two aspects of performance: execution time, 

memory usage, disk space, bandwidth, power consumption or some other resource. This will usually require a trade-off - where one factor is optimized at the 

expense of others. [Ref. 3] 

The performance optimization basically consists of the following steps 

1. Define the performance problem and identify the key transactions facing performance issues.  

2. Identify the bottlenecks and possible causes.  

3. Carryout “root cause analysis” using fish bone diagram.  

4. Eliminate the root causes one by one using “cause elimination approach” to narrow down to specific root causes. 

5. Remove the root cause bottlenecks by appropriate performance optimization methodologies.  

6. Repeat steps 2 to 5, until we have a satisfactory optimum performance.  

It is important to note here that bottlenecks occur at various points in a product design system. Determining the bottlenecks is a step-by-step procedure of 

narrowing down the root causes.  Root-Cause analysis involves analysis diagrams such as fish bone diagram, including “Cause Elimination Algorithms”.   

Performance optimization is relatively a complex process that requires correlating many types of information, to locate and analyze performance problem 

bottlenecks. 

An attempt is made in this interview based research survey to study the current status of product design systems in automobile industry in detail and identify 

the potential areas/topics for optimizing the product design system performance. 

 

2. SURVEY METHODOLOGY 
Interview discussions based survey was conducted with PLM system administrators and IT Managers at different auto industries across Asia-pacific countries.  

Discussions were held with pre-defined questionnaire with the purpose of collecting necessary information reg current status of PLM system performance.   The 

interview discussions were focused on current performance issues and potential areas to be focused for optimization of the PLM system performance.   

PLM system administrators and IT Managers from following automobile companies were included in the interview discussions: 

• India:   

TATA Motors Limited 

Maruti Suzuki India Limited 

Mahindra & Mahindra Automobiles Limited           

• Malaysia:  

Proton Automobiles Company Limited 

• Japan:  

Nissan Automobiles Company  

T
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Toyota Motor Corporation 

• Korea 

Hyundai Kia Motor Corporation 

• China 

Cherry Automobiles Company 

Shanghai Automobiles 

Total number of respondents were around 96 from all the 9 companies listed above.  All the 15 questions from the pre-defined questionnaire were discussed in 

detail with the respondents on a face-to-face interview mode.    All the additional details needed were collected post interview from the respondents.   

2.1. INTERVIEW SURVEY QUESTIONNAIRE 

The questionnaire used during the interview consisted of the following questions: 

1. Do you feel that the PLM system is running in a healthy condition?   

2. Are you facing any specific system performance issue?  Please describe the specific issue in terms that describe who experiences the issue, what is 

experienced, and when and where it happens. 

3. What are the possible root causes of the performance issue? 

a. Insufficient RAM 

b. Insufficient CPU capacity 

c. Improper deployment architecture 

d. Parameters need tuning 

e. Insufficient network infrastructure connectivity (Bandwidth/Latency) 

f. Bug in software application 

g. Software version compatibility  

h. Improper storage and distribution architecture of PLM data 

i. Change in Business process needed 

j. Any other cause 

4. Please explain the analysis done to find out the root cause of the issue.  Please provide any test data that was generated while previously trying to debug 

this issue.   This may include data from times/locations/client types where performance was bad and times/locations/client types where performance was 

good.  Data may include transaction times, logs, server metrics, etc.  

5. Which are the most effective and contributing areas of the root cause analysis results, which result in optimizing the system performance.   Please rank 

them in decreasing order of importance/effect. 

6. What actions are initiated to resolve the performance issue? 

7. Please highlight any additional planned changes/activities that you feel may improve the PLM system performance further. 

8. Are there any other known constraints that may impact further optimization of PLM system performance?  If there are any hardware constraints 

mandated by corporate procurement policies, please explain and detail how these would impact the PLM system deployment 

9. High Availability:  Is this a design concern at your site?  If so, how is it implemented and on which tiers is it implemented? 

10. Disaster Recovery:  Do you have a Disaster Recovery plan?  If so, when was the last time the plan was executed / tested? 

11. Do you have a “day in the life” test script which exercises the actions performed by users during a typical workday? 

12. Please provide the current and historical performance metrics which you have gathered for your PLM environment.  This should include the timing data for 

your “day in the life” use cases from question11,Error! Reference source not found. as well as any corresponding server metrics (CPU, RAM, 

I/O, Network, etc) or other supporting data gathered from the time of the tests. 

13. If one has been maintained, please provide the list of configuration changes executed on the production system since the go-live date. 13. If one has been maintained, please provide the list of configuration changes executed on the production system since the go-live date. 

14. If there is a service level agreement (SLA) related to PLM system performance between the user community and either your IT organization or an external 

service provider, please provide the same. 

15. Please provide any additional information, issues, requirements or constraints that you feel are relevant and were not covered in the previous questions. 

 

3. SURVEY RESULTS  
Answers received from the respondents by the interview survey are compiled in this section.   Detailed analysis of these results is presented in the next section 

along with specific interpretation from this research context.  

As per the answer to the first question of the questionnaire, only 7 respondents felt that their PLM system is running in a healthy condition.  More than 90% of 

the interviewees (89 out of 96) felt that the PLM system is not healthy enough and there is scope for further optimization of system performance.   

Answering the second question of the questionnaire, administrators informed that there are many issues un-resolved and many more issues are managed by 

temporary work-around solutions.    

Answering the third and fourth question of the questionnaire, many of the respondents highlighted that they are involved with the root cause analysis of the 

PLM system performance issues.  Following are the possible root causes of the performance issues as listed by the respondents.    

1. Insufficient RAM 

2. Insufficient CPU capacity 

3. Improper deployment architecture 

4. Software parameters need tuning 

5. Insufficient network infrastructure connectivity (Bandwidth/Latency) 

6. Bug in software application 

7. Software version compatibility issues 

8. Improper storage and distribution architecture of PLM data 

9. Change in Business process needed 

Number of respondents who voted for specific possible root cause to be applicable to their case is listed in Table1 below.   Percentage number of respondents 

who voted for these specific root causes is computed and shown in Table1.     

Graphical representation of the percentage number of respondents voted for the possible root causes for PLM performance issue is shown in Figure1 below.  
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TABLE 1: RESPONSE DETAILS 

Sl. No. Possible root causes 

1 Software parameters need tuning

2 Improper deployment architecture

3 Insufficient network infrastructure connectivity

4 Insufficient RAM 

5 Insufficient CPU capacity 

6 Improper storage and distribution architecture of PLM data

7 Bug in software application

8 Software version compatibility issues

9 Change in Business process needed

 

FIGURE 1: PERCENTAGE NUMBER

Answering the fifth question of the questionnaire, the respondents listed the most effective and contributing areas which will help in optimizing the PLM 

performance. The respondents also ranked their list with decreasing order of impact/effect such that the maximum impact area to be rank number

Number of respondents who voted for specific ranking of the possible root cause is listed in Table2 below.   Percentage num

these ranking of the possible root causes is computed and shown in Table2.    

Graphical representation of the percentage number of respondents voted for specific ranking of the possible root causes is sh

 

TABLE2: RESPONSE DET

Rank No. Possible root causes 

1 Software parameters need tuning 

2 Improper deployment architecture 

3 Bug in software application 

4 Insufficient CPU capacity 

5 Improper storage and distribution architecture of PLM data

6 Insufficient RAM 

7 Software version compatibility issues

8 Change in Business process needed 

9 Insufficient network infrastructure connectivity
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1: RESPONSE DETAILS OF INTERVIEW SURVEY ON POSSIBLE ROOT CAUSES

No. of respondents Percentage of respondents

Software parameters need tuning 89 93 

Improper deployment architecture 74 77 

Insufficient network infrastructure connectivity 65 68 

56 58 

53 55 

Improper storage and distribution architecture of PLM data 48 50 

Bug in software application 41 43 

Software version compatibility issues 26 27 

Change in Business process needed 18 19 

1: PERCENTAGE NUMBER OF RESPONDENTS VOTED FOR THE EACH ROOT CA

of the questionnaire, the respondents listed the most effective and contributing areas which will help in optimizing the PLM 

respondents also ranked their list with decreasing order of impact/effect such that the maximum impact area to be rank number

Number of respondents who voted for specific ranking of the possible root cause is listed in Table2 below.   Percentage num

these ranking of the possible root causes is computed and shown in Table2.     

Graphical representation of the percentage number of respondents voted for specific ranking of the possible root causes is sh

TABLE2: RESPONSE DETAILS REGARDING IMPACT ON PERFORMANCE OPTIMIZATION

No. of respondents Percentage of Respondents for ranking by impact

83 86 

76 79 

69 72 

65 68 

Improper storage and distribution architecture of PLM data 63 66 

61 64 

Software version compatibility issues 46 48 

 13 14 

Insufficient network infrastructure connectivity 5 5 
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ES 

Percentage of respondents 

FOR THE EACH ROOT CAUSE 

 
of the questionnaire, the respondents listed the most effective and contributing areas which will help in optimizing the PLM system 

respondents also ranked their list with decreasing order of impact/effect such that the maximum impact area to be rank number 1.    

Number of respondents who voted for specific ranking of the possible root cause is listed in Table2 below.   Percentage number of respondents who voted for 

Graphical representation of the percentage number of respondents voted for specific ranking of the possible root causes is shown in Figure2 below. 
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FIGURE 2: PERCENTAGE NUMBER

Answering the eighth question of the questionnaire, most of the respondents highlighted that there are network infrastru

This is due to the fact that inter-continental network improvement is not in the control of individual companies.   This will improve only when the network 

provider adapts to a new improved networking technology.   Hen

deployment architecture and software application architecture.

 

4. ANALYSIS AND INTERPRETATION OF INTERV
Figure3 below gives the summary of the major potential areas

for PLM system performance issues. 
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2: PERCENTAGE NUMBER OF RESPONDENTS VOTED FOR THE RANK NUMBER

of the questionnaire, most of the respondents highlighted that there are network infrastru

continental network improvement is not in the control of individual companies.   This will improve only when the network 

provider adapts to a new improved networking technology.   Hence PLM system deployment team has to mitigate the network issue by designing 

and software application architecture. 

RPRETATION OF INTERVIEW SURVEY RESULTS 
ntial areas which greatly influence the overall PLM system performance and their possibility as root cause 
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FOR THE RANK NUMBER 

 
of the questionnaire, most of the respondents highlighted that there are network infrastructure constraints for remote sites.   

continental network improvement is not in the control of individual companies.   This will improve only when the network 

ce PLM system deployment team has to mitigate the network issue by designing proper 

which greatly influence the overall PLM system performance and their possibility as root cause 
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By reviewing the interview survey results presented in the previous section, the root cause “

area which has maximum potential in optimizing the PLM system performance.    This has been vo

issues by more than 90% of the respondents. 

The number two ranked area which has high impact on system performance optimization is “

the possible root cause for the current performance issues by nearly 80% of the respondents.   The specific sub

data distribution namely, “Improper storage and distribution architecture of PLM data

selected this as one of the possible root causes for their current performance issues.

Two sub-areas in the Hardware Infrastructure sizing

performance issues.   “Insufficient CPU capacity” is ranked fourth and “

performance. 

“Bug in software application” is ranked third based on its

as a possible root cause for their current performance issues.  

“Software Version compatibility issues” is ranked seventh on its potential in achieving o

voted this area as a possible root cause for their current performance issues.  

“Insufficient Network Infrastructure” area has been listed as possible root cause by nearly 70% of the respo

performance has been ranked the lowest.  This is due to the fact that improving the network infrastructure is practically ver

control of the auto companies.  Network will improve onl

deployment team has to mitigate the network issue by designing 

“Change in Business needed” has been ranked very low and less than 15% of the respondents voted this as the possible root cause.   This is due to the fac

the necessary business process changes are already taken care of by the PLM implementation team during the “Business Process

      

5. CONCLUSIONS FROM THE SURVEY 
Based on the interview discussions based survey results analysis and interpretation; optimizing the product design IT system 

industry, need to deal with optimization of the following 

• Hardware infrastructure Sizing – Maximize the usage of available hardware.  Most important factors while sizing the hardware infrastructure 
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FIGURE 3: SUMMARY OF THE MAJOR POTENTIAL AREAS 

By reviewing the interview survey results presented in the previous section, the root cause “Software Parameters need Tuning

area which has maximum potential in optimizing the PLM system performance.    This has been voted as the possible root cause for the current performance 

The number two ranked area which has high impact on system performance optimization is “Improper Deployment Architecture

he possible root cause for the current performance issues by nearly 80% of the respondents.   The specific sub-area of the deployment architecture related to 

Improper storage and distribution architecture of PLM data” is ranked as number five.   Around 50% of the respondents have 

selected this as one of the possible root causes for their current performance issues. 

sizing area are listed by more than 55% of the respondents as possible r

” is ranked fourth and “Insufficient RAM” is ranked as sixth on their impact on optimization of PLM system 

” is ranked third based on its potential in achieving optimized system performance.   Around 40% of the respondents voted this area 

as a possible root cause for their current performance issues.   

” is ranked seventh on its potential in achieving optimized system performance and only around 25% of the respondents 

voted this area as a possible root cause for their current performance issues.   

” area has been listed as possible root cause by nearly 70% of the respondents. But its impact on optimization of 

performance has been ranked the lowest.  This is due to the fact that improving the network infrastructure is practically ver

control of the auto companies.  Network will improve only when the network provider adapts to a new improved networking technology.   Hence PLM system 

deployment team has to mitigate the network issue by designing proper deployment architecture and software application architecture.

has been ranked very low and less than 15% of the respondents voted this as the possible root cause.   This is due to the fac

the necessary business process changes are already taken care of by the PLM implementation team during the “Business Process

Based on the interview discussions based survey results analysis and interpretation; optimizing the product design IT system 

ation of the following major potential areas which greatly influence the overall product design system performance:

Maximize the usage of available hardware.  Most important factors while sizing the hardware infrastructure 

Impact %age on optimization
Possibility %age as root cause

Impact %age on optimization

Possibility %age as root cause
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Software Parameters need Tuning” is ranked as the number one 

ted as the possible root cause for the current performance 

Improper Deployment Architecture”.  This area has been voted as 

area of the deployment architecture related to 

s number five.   Around 50% of the respondents have 

area are listed by more than 55% of the respondents as possible root causes for the PLM system 

” is ranked as sixth on their impact on optimization of PLM system 

potential in achieving optimized system performance.   Around 40% of the respondents voted this area 

ptimized system performance and only around 25% of the respondents 

ndents. But its impact on optimization of 

performance has been ranked the lowest.  This is due to the fact that improving the network infrastructure is practically very difficult and is not under the 

y when the network provider adapts to a new improved networking technology.   Hence PLM system 

and software application architecture. 

has been ranked very low and less than 15% of the respondents voted this as the possible root cause.   This is due to the fact that 

the necessary business process changes are already taken care of by the PLM implementation team during the “Business Process Re-engineering” step.   

Based on the interview discussions based survey results analysis and interpretation; optimizing the product design IT system performance within the automobile 

which greatly influence the overall product design system performance: 

Maximize the usage of available hardware.  Most important factors while sizing the hardware infrastructure are: 

Impact %age on optimization
Possibility %age as root cause

Impact %age on optimization

Possibility %age as root cause
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• It performs the intended function correctly (correctness)  

• Performs it efficiently (performance)   

• Does so in a cost-effective manner (Cost).     

A correct hardware size may not imply that it performs blazingly or is very cost-effective.  It is necessary to trade-off performance or perfect correctness to 

save cost.   Hence it calls for development of methods in sizing the hardware, where a trade-off between these three conflicting items in some logical 

manner is established to achieve optimized system performance. 

• Deployment Architecture – Maximize the usage and architect the deployment within the constraints of network.   Upgrading network infrastructure is 

practically very difficult and expensive.   Consider end user’s distribution and define the optimal deployment architecture based on available bandwidth 

and latency of the network. All CAD and other File system items are required to be shared across the all sites. Actual data is stored at Datacenter SAN and 

is to be shared across the locations. 

Distributed computing is used to increase the performance of operations that can be performed in parallel, by concurrently executing multiple operations. 

Operations may be distributed across multiple processes on a single CPU, taking advantage of multitasking, multiple processes across multiple CPUs, or 

across multiple machines. As operations are executed concurrently, ensuring synchronization between processes is essential to ensure correct results. 

As the trend of increasing the potential for parallel execution on modern CPU architectures continues, the use of distributed systems is essential to achieve 

performance benefits from the available parallelism. High performance cluster computing is a well known use of distributed systems for performance 

improvements. 

Load balancing is often used to achieve further gains from a distributed system by intelligently selecting which machine to run an operation based on how 

busy all potential candidates are, and how well suited each machine is to the type of operation that needs to be performed. 

• Software system Parameters Tuning – Application software, Database, Operating system and Web server system parameters: Configure these systems 

with optimal parameters setting for best performance. 

• Software version compatibilities – Upgrade to latest version for best performance.  Maintaining software version compatibilities is a very challenging task 

with the fast changing software technology field.   Versions become obsolete very fast and upgrading to latest will not always justify the costs involved 

with the upgrade. 

• Software code optimization – Reduce customization and avoid memory lock-up.  Switch to more “open” technologies such as SOA (Service Oriented 

Architecture), Virtualized platform, Cloud computing, J2EE, etc.  Software code optimization is not in the control of auto companies.   With multiple 

software applications deployed in the PLM system, it is very difficult to optimize and coordinate with individual software suppliers   
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