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ABSTRACT 

 

Most frequent PLUS Expressways users found it was difficult for them to access point-

of-need information (e.g. toll fare, RSA, Touch ‘n Go and etc.) while travelling on the 

expressways. Currently, the only way to do so was through the web based application. 

Thus, the purpose of this study is to develop a mobile application, Mobile PLUS 

Expressways Travel Assistant System (M-PEX) that will be able to assist PLUS 

Expressways users by providing on the spot information. M-PEX will focus on five 

main functions which are toll fare calculation, travel duration calculation, facilities, 

services provided by PLUS and PLUS user guide. M-PEX was developed using Rational 

Unified Process (RUP) methodology. A user acceptance testing and evaluation has been 

performed to evaluate the user’s acceptance of M-PEX. The results of the testing show 

high reliability of M-PEX’s ability to assist user by providing on the spot information. 

They also show some interesting differences in user response between the users who 

owns transportation and users who does not owns transportation, due to differences in 

the frequency of using PLUS Expressways. 
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CHAPTER 1  

INTRODUCTION 

 

1.1 Overview 

Today’s people are living in a more technical world than ever, a world that to a greater 

extent consists of surroundings and objects created by mankind (Edstrom & Rosberg, 

2003). In this technical world the use of information technology is of significant 

importance (Edstrom & Rosberg, 2003). Recent advancement in mobile and wireless 

technology has helped to improve many activities such as services (Siau & Shen, 2003), 

facilities and commerce (Siau, Lim, & Shen, 2001; Krogstie, Lyytinen, Opdahl, Pernici, 

Siau & Smolander, 2003; Galanxhi-Janaqi & Nah, 2004). Mobile technology is strategic 

to many organizations and activities (Nah, Siau & Sheng, 2005; Sheng, Nah & Siau, 

2005). 

 

While the world is becoming more technical the people that populate it become more 

mobile. Today’s people travel longer distance than ever, people’s work situations are 

more challengeable than they used to be and we seem to be an on our way at all times. 

People are on the move, both at work and otherwise. At most workplaces of today, 

people face situations in which they must be mobile in carrying out ordinary tasks 

(Krisoffersen & Ljungberg, 1999). This increased mobility among people in our 

information society increases the need of being able to access information independent 

of location (Dahlbom & Ljungberg, 1999). One way of accessing necessary information 

when being mobile is to use Mobile Internet services. Mobile application works closely 

with the client. It can become a wireless or not wireless environment. 

 

Mobile application that was developed is an application that is related to Projek 

Lebuhraya Utara-Selatan (PLUS) expressways. Today PLUS is recognized as a major 

service provider in the Malaysian transportation industry, having successful undertaken 

the implementation of the single largest privatization project in the country. PLUS 

Expressways is involved in investment holding and the provision of expressway 



The contents of 

the thesis is for 

internal user 

only 



 

 

56 

REFERENCES 

 

 

American Psychological Association. (2001). APA Style Guide Psychological 

Association (5th ed.).  Washington, DC: Author, 1-4. 

Ammenwerth, E., Kaiser, F., Wilhelmy, I., & Hofer, S. (2003). Evaluation of user 

acceptance of information systems in health care - the value of questionnaires -. 

Proceedings of Medical Informatics Europe (MIE 2003), Amsterdam, Berlin, 

Oxford: IOS Press, 95, 643-648. 

Bennet S., McRobb S., & Farmer, R.. (2006). Object-Oriented System Analysis and 

Design using UML. (3rd ed.). United Kingdom: McGraw-Hill (UK) Education 

Limited. 

Bisignano, M., Di Modica, G., & Tomarchio, O. (2005). A JXTA compliant framework 

for mobile handheld devices in ad-hocnetworks. In: Proceedings of the 10th 

IEEE symposium on computers and communications (ISCC’2005), 582–587 

Bruner, T. (2002). TechRepublic - Ten quick tips on learning Microsoft Project. 

Retrieved January 10
th
, 2009, from:http://articles.techrepublic.com.com/5100-

10878-1059636.html 

Canadian Heritage Information Network (CHIN). (2004). Tip sheets, personal digital 

assistants (PDA), PDA aesthetics and interface design, creating and managing 

digital content. Retrieved March 2
nd

, 2009, 

from:http://www.chin.gc.ca/English/Digital_Content/index.html 

Chau, C. T. (2003). Using APA Style Using: 5th edition of APA's Publication Manual. 

1-76. 

Connolly, T., & Begg, C. (2005). Database Systems: A Practical Approach to Design, 

Implementation, and Management. Edinburgh Gate, England: Pearson Education 

Limited. 

Coulton, P., Rashid, O., Edwards, R., & Thompson, R. (2005). Creating Entertainment 

Applications for Cellular Phones. ACM Computers in Entertainment, 1-12 

Crowcroft, J. (2006). The Privacy and Safety Impact of Technology Choices for 

Command, Communications and Control of The Public Highway. ACM 

SIGCOMM Computer Communication Review 53, 36, 53-57. 

Dahlbom, B., & Ljungberg, F. (1999). Mobile Informatic. In Scandinavian Journal of 

Information Systems, 10, 1 & 2. 

Degelman, D., and Harris, M. (2007). APA Style Essentials. Retrieved  January 10
th

, 

2009, from:  http://www.apa.org/books/4200060.html 

Delamaro, M. E., Vincenzi, A. M. R., & Maldonado, J. C. (2006). A Strategy to Perform 

Coverage Testing of Mobile Applications. AST’06, Shanghai, China, 118-124. 

Dennis, A., Wixom, B. H., & Tegarden, D. (2005). System Analysis and Design with 

UML Version 2.0: An Object-Oriented Approach. (2nd  ed.). United States: John 

Wiley & Sons, Inc, 163-220. 

Dietrich, K. (2007). An Integrated Architecture for Trusted Computing for Java enabled 

Embedded Devices. STC’07, Alexandria, Virginia, USA, 2-6. 

Dong, M., Qiu, R. G., & Member, S. (2004). An Approach to the Design and 

Development of an Intelligent Highway Point-Of-Need Information Service 



 

 

57 

System. IEEE Intelligent Transportation Systems Conference, Washington, D.C., 

USA, 673-678. 

Edstrom, T., & Rosberg, C. (2003). Adopting Mobile Internet? Findings from a study on 

Mobile Internet services using a user centered perspective. Master Thesis 

Computer Science, 1-36. 

Galanxhi-Janaqi, H., & Nah, F. (2004). U-Commerce: Emerging Trends and Research 

Issues. Industrial Management and Data Systems, 104, 744-755. 

Hamborg, K. C., Vehse, B., & Bludau, H. B. (2004). Questionnaire Based Usability 

Evaluation of Hospital Information Systems. Academic Conference Limited. 

Electronic Journal of Information Systems Evaluation, 7, 21-30 

Hirsch, M. (1998). Making RUP Agile. Practitioner Report, 1 of 8. 

Hoffer, G., & Valacich (2002). Modern System Analysis & Design. United States of 

America: Prentice-Hall International, Inc. 

Hoh, B., & Gruteser, M. (2008). Virtual Trip Lines for Distributed Privacy-Preserving 

Traffic Monitoring. MobiSys’08, Breckenridge, Colorado, USA, 15-28. 

Hytechpro. (2007). RUP: Is an iterative development process, consisting of four phases 

and nine disciplines. Retrieved January 9
th

, 2009, from: 

http://www.hytechpro.com/rup?q=our-approach/rup 

Kenteris, M., & Gavalas, D., & Economou, D. (2007). An innovative mobile electronic 

tourist guide application. Springer-Verlag London Limited, 103–118. 

Kontio, M. (2004). Designing mobile user interfaces. Retrieved February 14th, 2009, 

from:http://www.ibm.com/developerworks/architecture/library/wiarch4/index.ht

ml 

Kristoffersen, S., & Ljungberg, F. (1999). An empirical Study of How people Establish 

Interaction: Implications for CSCW Session Management Models. In 

Proceedings of ACM 1999 on Computer Supported Cooperative Work, 

CSCW’99. Pittsburgh, USA. 

Krogstie, J., Lyytinen, K., Opdahl, A., Pernici, B., Siau, K. & Smolander, K. (2003). 

Mobile Information Systems: Research Challenges on the Conceptual and 

Logical Level. Lecture Notes in Computer Science – Advanced Conceptual 

Modelling Techniques, 124-135. 

Lei, Y., & Hui, L. (2006). Which One should be Chosen for the Mobile Geographic 

Information Service Now, WAP vs. i-mode vs. J2ME? Mobile Networks and 

Applications, Springer Science + Business Media, LLC, 901–915. 

Lohan, E. S., Lakhzouri, A., & Renfors, M. (2006). Feed forward Delay Estimators in 

Adverse Multipath Propagation for Galileo and Modernized GPS Signals. 

EURASIP Journal on Applied Signal Processing, 1–19. 

Mallat, N., Rossi, M., Tuunainen, V. K., & Oorni, A. (2008). An empirical investigation 

of mobile ticketing service adoption in public transportation. Original Article, 

Springer-Verlag London Limited, 57-65. 

Marchewka J. T. (2003). Information Technology Project Management: Providing 

Measurable Organizational Value. United States: John Wiley & Sons, Inc. 

Microsoft Office Online - Creating a Project Plan. (2008). Retrieved January 10
th
, 2009, 

from: http://office.microsoft.com/en-us/default.aspx 

Mohan, P., Venkata, N., & Ramjee, R. (2008). Nericell: Rich Monitoring of Road and 

Traffic Conditions using Mobile Smartphones. SenSys’08, Raleigh, North 

Carolina, USA, 323-336. 



 

 

58 

Nah, F., Siau, K., Sheng, H. (2005). The Value of Mobile Applications: A Utility 

Company Study. Communications of the ACM, 48, 85-90.  

Navabpour, S., Ghoraie, L. S., Malayeri, A. A., Chen, J. & Lu, J. (2008). An Intelligent 

Traveling Service Based on SOA. IEEE Congress on Services 2008 - Part I, 191-

198.  

Parsons, D. (2006). Extending the Location API for J2METM to Support Friend Finder 

Services. SAC’06, Dijon, France, 992-996. 

PLUS Berhad. (2004). North South Expressway: About the NSE. Retrieved January 9
th
, 

2009, from:http://www.plus.com.my 

Project Management with Microsoft Project. (2006). Retrieved January 10
th
, 2009, from: 

http://www.profsr.com/msproject/msproj00.htm 

PLUS Berhad. (2004). PLUS Expressways Berhad: Company Profile. Retrieved January 

9
th

, 2009, from:http://www.plus.com.my 

Preece, J., Rogers, Y., & Sharp, H. (2002) Interaction design: beyond human–computer 

interaction. Wiley, Danvers. 

Quatrani, T. (2003). Visual Modeling with Rational Rose 2002 and UML. United States 

of America: Addison-Wesley. 

Rogers, S., Langley, P., & Wilson, C. (1999). Mining  GPS Data  to Augment  Road 

Models. KDD-99, San Diego CA USA, 104-113. 

Roggio, R. F. (2006). Model for the Software Engineering Capstone Sequence using the 

Rational Unified Process. ACM SE'06, Melbourne, Florida, USA, 306-311. 

Seedorf, S., Korthaus, A., & Aleksy, M. (2005). Creating a Topic Map Query Tool for 

Mobile Devices Using J2ME and XML. Department of Information Systems, 

Mannheim, Germany, 111-116. 

Siau, K., Lim, E. & Shen, Z. (2001). Mobile Commerce: Promises, Challenges, and 

Research Agenda. Journal of Database Management, 12, 4-13. 

Siau, K., & Shen, Z. (2002). Mobile Commerce Applications in Supply Chain 

Management. Journal of Internet Commerce, 1, 3-14. 

Siau, K., & Shen, Z. (2003). Building Customer Trust in Mobile Commerce. 

Communications of the ACM, 46, 91-94. 

Siau, K., & Shen, Z. (2003). Mobile Communications and Mobile Services. International 

Journal of Mobile Communications, 1, 3-14. 

Sheng, H., Nah, F. & Siau, K. (2005). Strategic Implications of Mobile Technology: A 

Case Study Using Value-Focused Thinking. Journal of Strategic Information 

Systems, 14,  269-290. 

Sommerville, I. (2004). Software Engineering. (7th ed.). United States of America: 

Addison-Wesley. 

Sony Ericsson. (2009). Developers guidelines: Java™ Platform, Micro Edition, CLDC – 

MIDP 2 for Sony Ericsson feature and entry level phones. 1-108. 

Sony Ericsson. (2008). CPU profiling: with Sony Ericsson SDK version 2.5.0.3 for the 

Java™ ME platform, 1-3. 

Sony Ericsson. (2008). Developers guidelines: Java™ Platform, Micro Edition, CLDC – 

MIDP 2 for Sony Ericsson F305 phone.1-48. 

Sony Ericsson Developer. (2008). Sony Ericsson SDK 2.5.0.3 for the Java™ ME 

Platform. Retrieved February 14
th
, 2009, 

from:http://developer.sonyericsson.com/site/global/docstools/java/p_java.jsp 



 

 

59 

Sun Microsystems. (2009). NetBeans IDE Java Quick Start Tutorial. Retrieved March 

11
th
, 2009, from: http://www.netbeans.org/kb/docs/java/quickstart.html 

Tadokoro, Y., Takuno, S. & Shinoda, Y. S. (1999). Portable Traveling Navigation 

System for the Blind and Its Application to Traveling Training System. In 

Proceedings of The First Joint BMEEMBS Conference Searing Humanity, 

Advancing Technology, 589. 

Torrens, M., Hertzog, P., Pu, P. & Faltings, B. (2004). Towards an Intelligent Mobile 

Travel Assistant. ACM Symposium on Applied Computing, SAC Nicosia, 

Cyprus, 1208-1209. 

Umphress, D. A., Cross, J. H., Jain, J., Meda, N., & Barowski, L. A. (2004). Bringing 

J2ME Industry Practice into the Classroom. IGCSE’04, Norfolk, Virginia, USA, 

301-305. 

Wang, J., & Amin, M. G. (2008). EURASIP Journal on Advances in Signal Processing. 

Research Article Multiple Interference Cancellation Performance for GPS 

Receivers with Dual-Polarized Antenna Arrays, 1-13.  

White, J. (2001). An Introduction to Java 2 Micro Edition (J2ME); Java in Small 

Things. IEEE, Catapult Technologies, Inc, 724-725. 

Wilke, H. G. (2000). A  Contribution  Towards  The  Measurement  Of  User  Behavior 

An  Analysis  of  SPSS use  and users. Sigsog Buletin, 1-5. 

Williams, C., & Burge, M. (2004). MIDP 2.0 Changing the Face of J2ME Gaming. 

ACMSE’04, Huntsville, Alabama, USA, 37-41. 

Xu, C. W. (2005). J2ME Programming: Tutorial Presentation. Consortium for 

Computing Sciences in Colleges, 272. 

Yoon, J., Noble, B. & Liu, M. (2007). Surface Street Traffic Estimation. MobiSys’07, 

San Juan, Puerto Rico, USA, 220-232. 

Zhizhou, W., Jian, S. & Xiaoguang, Y. (2005). Calibration of Vissim for Shanghai 

Expressway Using Genetic Algorithm. In Proceedings of the 2005 Winter 

Simulation Conference M. E. Kuhl, N. M. Steiger, F. B. Armstrong, and J. A. 

Joines, eds, 2645-2648. 

  




