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ABSTRAK

Perkembangan teknologi masa kini yang berlaku dengan amat pantas telah
mengekibatkean satu evolus ddam teknologi Imulas.  Kewujudan Internet dan
World Wide Web memberi banyak kesan kepada aspek-aspek teknik smulas yang
dilakukan secara konvensond. Ini kerana, teknologi Web mempunya potens yang
besar untuk mengubah cara bagamaena sesuau moded smulas itu dibangunkan,
didokumentaskan, diandisa dan juga dilaksanakan. Pengaplikasian teknologi Web di
ddam teknologi smulas konvensond tdah meahirken satu konsep agplikes baru,
yang dikendi sebaga Web-based simulation. Salah satu manfaat yang boleh diambil
dari kecanggihan teknologi Web adaah melakukan integras di antara aplikas Wep-
based simulation dengan storan data. Antara kelebihan yang nyata gpabila integras
ini dilakukan addah modd-modd smules boleh dibandingkan dengan mudah
gpabila input-input parameter yang berbeza digunakan. Ini kerana hasil keputusan
untuk setigp modd tersebut boleh dismpan di ddam storan data dan digunakan
smula pada bilabila mesa Projek yang dilakukan ini memberi pengkhususan
kepada pendekatan yang boleh diambil untuk mengintegrasikan Web-based
simulation dengan storan data. Four-tiered architecture addah bentuk senibina yang
dicadangkan untuk projek ini, dan bebergpa teknik diambil kira ddam membina

konsep tersebut, sdlain daripada ciri-ciri kesdlamatan yang boleh diambil.

Katakunci : smulad, Web-based simulation, storan data, tiered-architecture



ABSTRACT

Vast and rapid technologicd innovations and advancement have created an evolution
to the fidd of smulaion. The birth of the Internet and the World Wide Web
(WWW) hes dgnificantly influenced many aspects of conventiond Smulation
techniques. In addition, the Web technologies have the potentids to dter the ways in
which smulation models are developed, documented, analyzed and executed. The
deployment of the Web technologies in the smulaion gpplication has given a new
birth to the field, a concept known as Web-based smulation. One of the advantages
that can be taken from the Web advent technologies is the integration of the Web-
based smulation with databases The most prominent advantage is sSmulation
models usng different input parameters can be easly compared as the results will be
sored in the database server, and can dso be retrieved anytime. In addition, it aso
endbles information sharing across different groups for various decisons making
based on the models created. The study conducted focuses on approaches that can be
taken to integrate Web-based smulation with databases. A four-tier architecture is
proposed as a resolution to the limitations of two and three-tier architecture. Severa
tools and techniques are taken into congderation in developing a conceptud
framework for the environment in addition to security festures that should be

incorporated to ensure a secure link to the Internet and Web users.

Keywords ;: ssmulation, Web-based simulation, database, tiered-architecture.



ACKNOWLEDGEMENT

In the name of Allah, the Most Gracious and the Most Merciful.

I would like to thank :

My beloved parents for their fullest supports, love and encouragement,

Universiti Teknologi Mara and Universiti Utara Malaysia for the facilities and

resources provided,

My supervisor, Prof. Madya Dr. Razman Mat Tahar for his help, and constructive

comments and ideas,

All UUM lecturers who have thought me in the MSc. IT program,

My sisters, brother, in-laws and friends for their understanding and motivation,

And all the individuals involved in the establishment of this project.

il



TABLE OF CONTENTS

ABSTRAK ... et i
ABSTRACT ... e 1
ACKNOWLEDGEMENT .....cccooiiiiiiiiiiiii et 11
TABLE OF CONTENTS ... v
LIST OF FIGURES ... vi
LIST OF TABLES ... e vii
CHAPTER 1 : INTRODUCTION ..ot 1
1.1 Problem Statement............c.ccoiiiiiiiiii i 2
1.2 Objective of ReSearch........ccocvoviiiiiiiiiiiieccee e 4
1.3 Scope of Research ........cocoociiiiiiiiiiii e 5
1.4 Methodology......ccoooiiiiiiiii e 6
1.5 Thesis OULHNE.......cooiiiiiiiii e 6
1.6 Significance of Research ............ccooooiiiiiiii e 7

CHAPTER 2 : INTERNETWORKING AND WORLD WIDE WEB (WWW) .8

2.1 Web COMPONENLS .....oiiiiiiiiiiiiiiiie st 9
2,11 The INterNet c..ooviiiiiiic e 10
2.1.2  InfOrmation SETVETS ........ccoviviiiiiiiieiei et 11
2,13 Web BrOWSETIS ...ooviiiiiiiieii e 11

2.2 Web Fundamentals .........cc.ocoooiiiiviiiiiiiiccc e 12
2.2.1 The HyperText Markup Language (HTML) .........c..coooviviiiiiiiii 12
2.2.2  The HyperText Transfer Protocol (HTTP).......c.occoooiiiiiiiiiioee, 12
2.2.3  Uniform Resource Locators (URL)..........ccccoiiiiiiiiiiii e, 13
2.2.4 Common Gateway Interface Pograms (CGI) .........ccccoooviviiiiiiiiiiin, 15
2.2.5  Java APPLEtS. oo 16
2.2.6  ActiveX — Microsoft ObJeCtS......cccooviiviiiiiiiiiiccie e 17

2.3 The Web As A Database Application Platform ............c....ccccooieiiinnn. 18
2.3.1  Two-tier ArChIteCtUre .........cccoiiiiiiiiiiiit e 20
2.3.2  Three-tier ArchiteCture ...........cccoviiiiiiiiiiiciii e 21

2.4 Database Connectivity Solutions For The Internet ...............cccocooeeennn. 23
2.4.1 Common Gateway Interface (CGI) ......c..coooviiiiiiiiiiiiiiieeeeeeeee e, 24
2.4.2 Middleware SOIUIONS. ......ocoiiiiiiiiciici e 25
2.4.3 Distributed Object Frameworks .........c.occooiiiiiiiiiiiiiicec, 26
244 Javaand JDBC ..o 27

2.5  Establishing Network Security ..........ccocoiiiiiiniiiiiiiiiiiieceeee e 28
2.5.1  Web Security Threats .......cccooviiiiiiiiiiiceccee e 29
2.5.2  Web Security COUNEIMEASUIES. ....c.vvveiiireeiiieeiieeeeiieeeeeiiee e e eeeeee e 30

v



CHAPTER 3 : SIMULATION AND THE EMERGENCE OF WEB-BASED

SIMULATION ..ottt e e e e ettt e e et e e e e e eae e 34
3.1 SIMulation OVEIVIEW ......ccoiiiiiiiiiii e 35
3.1.1  Purposes of SImulation..........cccoociiiiiiiiiiiiiee 36
3.2 Stepsina Simulation Study.......cccooeiiiiiiiii 37
3.3 Areas and Applications of Simulation..........c.ccovviiiiniiiiii 41
3.4  Web-Based Simulation OVervIew .........ccccooiiiiiiiiiiiiieiieeee e 42
3.4.1 Comparisons of Web-based Simulation to Other Architectures ............ 43
3.5 Supported Stepsina WBSE .........ccoiiiiii 44
3.5.1 How Web Technologies Can Support Simulation............ccccceevveennrnne. 44
3.6  WBSE Concept and COmMPONENLS........ccvivreerireeiiieeiiieeiiiiieeeiieeeeiieee e 46
3.7  Approaches To Integrating WBSE and Databases.....................cccoeeeennn. 47
3.8 WBSE and Security CONCEIN .....c..ccviiiiiiieeiiieeiiiee ettt 48
CHAPTER 4 : ESTABLISHING A CONCEPTUAL FRAMEWORK FOR A
FOUR-TIER WEB-BASED SIMULATION ENVIRONMENT ... 51
4.1  Rapid Application Development ..........cccocvvvviiiiininiiinincieeccee e 51
4.2 Approaches to Designing the Framework ...............ccccooie, 53
4.3 Designing a Conceptual Framework for a 4-Tier Web-based Simulation
ENVITONIMENIT ...ttt e et bee e eas 58
4.3.1 Baseline 1 ..o 60
4.3.1.1  Graphics DESIZN ...cooiiiiiiiiiiiiiiciiee e 60
4.3.1.2  System INTeITaCes.....ccovuiiiiiiiiiiieiit ettt 61
4.3.2 BaseliNe 2 ...o.oooiiiiiiii e 66
4.3.2.1 Network and Web Tools Integration ...........ccecvevvririiiniiiviieeinenn, 66
4.4 Towards the Implementation...........c.cooeeiiiiniiniiiiee e 69
4.4.1 Java Database CONNECHIVILY ....cccueiuiiriiiiiiiiieniie sttt 70
4.5  Security Tools INtEEIration .........ccoeeiiiiiiiieiiieiii e 73
CHAPTER 5 : CONCLUSION ... 75
REFERENCES ... 77
GLOSSARY oottt 83



Figure 1-1:
Figure 2- 1 :
Figure 2- 2 :
Figure 2- 3 :
Figure 2- 4 :
Figure 2- 5 :
Figure 3- 1 :
Figure 4- 1 :
Figure 4- 2 :
Figure 4- 3 :
Figure 4- 4 :
Figure 4- 5 :
Figure 4- 6 :
Figure 4- 7 :
Figure 4- 8 :
Figure 4- 9 :
Figure 4- 10
Figure 4- 11

LIST OF FIGURES

Basic Proposed WBSE Architecture ...........cccooviviiiiiiiiiiciecccece, 4
Basic Architecture of the World Wide Web...........cccoooiieiiiiiiiiinl 10
Java Database Access via Internet/Intranet ................ccoeoeeeieeeneeeennennn.. 17
Layers of Database Application .........ccccovveiiiiioiiieioiciieceeee 20
Two-tier Client-Server Architecture...........ccoevviviiiiiiiiiiiiiiiieie e 21
Three-tier Network Architecture .........c.ccoooioiiioiii i 22
Steps in a Simulation Study .......cccoooveiiiiiiiiiiicccec 40
Traditional Development vs. RAD .........ocoiiiiiiiiiiiiiiceeee 52
RAD Four Phases .......coooiiiiiiiiiie e 53
System Architecture of the Prototype............ooooiiviiiiiiiiiii 56
Sequence Diagram for a Typical Startup Scenario............cccoceeeeevveeennne. 57
A General Layout of the 4-Tier Web-based Simulation Environment..60
Enhanced Model of the Proposed WBSE.............coccooiiiiiiiii 62
CORBA Infrastructure in the WBSE..............ooooiiiii 65

Relationships Among Classes ........cccovovevieiiiiioiiieeie e 68
: The JIDBC API’S TasKS.....cooiiiiiiiiiiiiiicee e 70
: Block Diagram of Database Application............ccccccceeevviiiviiiinniiennae, 71

Vi



Table 2- 1 :
Table 3- 1 :
Table 3- 2 :
Table 4- 1 :
Table 4- 2 :

LIST OF TABLES

Web Security Threats..........oooviiiiiiiiiiiicce 30
Some Typical Applications of Simulation...........ccccoiiiiii, 42
Characteristics Comparison of Simulation Architectures....................... 43
System Life-CyCles.....oooiiiiiiiiiiiiiii 59
Object Relationship.......ocooiiiiiiiiiiiiiic e 67

vii



CHAPTER 1 : INTRODUCTION

The emergence of the World Wide Web (WWW) has produced very large impacts to
many disciplines in which their approaches, techniques and philosophies have to be
re-evaluated (Page and Opper, 1999). The WWW is the most powerful and popular
portion of the Internet, and since its first publicly available in 1993, many
organizations and individuals have taken full advantages of its potentials. Computer
simulation field is not an exception to this phenomenon. In a simple explanation, a
simulation is defined as an imitation of a real world process or system (Banks, 1999).
A more precise definition of simulation as given by Shannon is ; “simulation is the
process of designing a model of a real system and conducting experiments with this
model for the purpose of either understanding the behavior of the system and/or
evaluating various strategies for the operation of the system” (1992). Generally,
simulation is used as a methodology to describe and analyze the behavior of a
system, where the ‘what if” questions are the keys to aid in designing the real system

(Banks, 1999).
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