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ABSTRAK

Ledakan maklumat di dalam gerbang Web menjadikannya pilihan terbaik bagi
penyelidikan perlombongan data. Aplikasi bagi teknik perlombongan data bagi gerbang
Web dirujuk sebagai perlombongan Web dan telah digunakan dalam tiga pendekatan
yang berbeza; Perlombongan Isi Web, Perlombongan Struktur Web dan Perlombongan
Penggunaan Web. Pembelajaran Elektronik adalah salah satu aplikasi di dalam gerbang
Web dimana ianya akan berhadapan dengan jumlah data yang sangat besar. Bagi
menghasilkan corak penggunaan portal dan amalan pengguna, kajian ini akan
mengimplimentasikan proses aras tinggi bagi perlombongan penggunaan Web
menggunakan algoritma asas bagi Peraturan Kesatuan — algoritma Apriori. Perlombongan
penggunaan Web mengandungi tiga fasa utama iaitu Preprosesan Data, Penjelajahan
Corak dan Analisis Corak. Sumber utama iaitu data mentah adalah terdiri daripada fail-
fail log pelayan dan ianya perlu melalui fasa-fasa dalam perlombongan penggunaan Web
bagi menghasilkan keputusan akhir - set peraturan. Dengan keupayaan teknik
perlombongan data, pendekatan perlombongan penggunaan Web telah digabungkan
dengan asas Peraturan Kesatuan, algoritma Apriori bagi mengoptimumkan kandungan
portal Pembelajaran Elektronik universiti. Akhir sekali, kajian ini akan membentangkan
keputusan serta analisisnya supaya pihak pengurusan Web boleh menggunakan segala
keputusan tersebut untuk tindakan bernilai yang sewajamya.
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ABSRACT

The enormous content of information on the World Wide Web makes it obvious candidate

Jor data mining research. Application of data mining techniques to the World Wide Web
referred as Web mining where this term has been used in three distinct ways; Web
Content Mining, Web Structure Mining and Web Usage Mining. E-Learning is one of the
Web based application where it will facing with large amount of data. In order to
produce the university E-Learning (UUM Educare) portal usage patterns and user
behaviors, this paper implements the high level process of Web usage mining using basic
Association Rules algorithm — Apriori Algorithm. Web usage mining consists of three
main phases, namely Data Preprocessing, Pattem Discovering and Pattern Analysis.
Main resources, server log files become a set of raw data where it's must go through with
all the Web usage mining phases to produce the final results — set of rules. With the
powerful of data mining technique, Web usage mining approach has been combined with
the basic Association Rules, Apriori Algorithm to optimize the content of the university E-
Learning portal. Finally, this paper will present an overview of results with the analysis
and Web administrator can use the findings for the suitable valuable actions.

i



e

ACKNOWLEDGEMENTS

First of all, I would like to express my appreciation to Allah, the Most Merciful whom
granted me the ability and willing to start and complete this project. I pray to his
greatness to inspire and to enable me to continue the work for benefits of my religion,

Islam and country.

I would also like to express my gratitude to my supervisor, Encik. Mohd. Shamrie bin
Sainin, lecturer of the Artificial Intelligent Department of Information Technology
Faculty at the Universiti Utara Malaysia for her excellent guidance and advice through
completing this project. Many special thanks to the Information System Officer from
UUM Computer Centre, Cik Roslina Hanafiah who honestly prepared and provided the
required data for this project, others lecturers with their informal guidance and friends for
their helps and supports. Especially for my beloved family and my dearest one whose
encourage me much, throughout this project. Thanks for every never-endings support
and kindness. May Allah bless us, InsyaAllah.

Only God knows everything!

Thank you.

AZIZUL AZHAR BIN RAMLI
Artificial Intelligent Department,

Information Technology Faculty, Universiti Utara Malaysia

v



TABLE OF CONTENTS

CHAPTER DESCRIPTIONS PAGE
PERMISSION TO USE....cciuiiiiiiiiiiniiinirneneceenenenes i

ABSTRAK. ...ttt sereserecee s ane s enens ii
ABSTRACT ....ceeiiiiiriiiiiitiineeteeceneceeecnerensncassasenns iii
ACKNOWLEDGEMENT....cccccitiiiiiiiniinnrnreinnennenrenennns iv

TABLE OF CONTENTS.....cccitiiiiiiiiinreniacencncecennnenennn v

i LIST OF FIGURES........corvevierererrernesesernsnssessesnseens viii
LIST OF TABLES........coiviiiiiiiiiiiieirecrennnrecnnrncecennnens ix

1 PROJECT INTRODUCTION.....cciviiiiinirnirnreneciacenennennn 1

1.1 Project Background..................................... 1

1.2 Problem Statement................................. 4

1.3 Project Objectives................. ... 5

1.4 Project Significant....................................... 6

1.5 Project Scope and Boundaries.............................. 6

1.6 Thesis Organization............................................... 7

2 LITERATURE REVIEW.....ciuiiiiiiiiiiiiiiiiieneniieiecncaens 8

21 DataMining.................. 8

22 WebMining..................... 10

23 WebUsageMining..................cocoiiiiiiiiie e, 12
2.4 High Level Web Usage Mining Process........................ 14



25

26

27

2.4.1 Data Preprocessing........................... ...

242 Pattern Discovery..................

243 Pattern Analysis..................................

Web/Server Log Files...................................

2.5.1 Web/Server Log Files Analysis........................

AssociationRules.........................._

2.6.1 Apriori Algonithm..............

2.6.2  Apriori Algorithm Process Flow.................. ...

2.6.3  Apriori Algorithm Property............................

Web Usage Mining in E-Learning Field

SERVER LOG FILES...........c.ccuuuuuu.....

3.1
32
33
34
35
3.6
3.7

Web Server Log...................
A Web Server Log Data Primer...........................
Demographic Server Log Data.................................

Performance Server LogData...................................

Example of Server LogFiles................................ ..

Server Log Files Analysis........................................

PROJECT METHODOLOGY AND IMPLEMENTION......

4.1
42

Project Methodology...................................

Project Implementation........................................

422 DataSelection......................

424 Pattern Discovery - Association Rules (Apriori
Algorithm)..........................

42.1 ServerLogFiles.............. ... ...

423 Data Preprocessing...................ccccoveiiiiiini,

425 Pattern Analysis....................oooi i,
426 Results...............................

14
18
20
22
23
25
26
28
29
29

31
31
32
34
35
35
36
38

40
43
43
44
45

49
51
54



VI

FINDINGS AND RESULTS.......uuueeeeeeeeeeeeeeeeeoeen .

5.1

5.2

General Pattern Analysis Results (access pattern and users
behaviors — descriptive statistic).......................
Association Rules Results (supports and confidences of the

different level — Apriori algorithm)... .............._.. .

CONCLUSION AND RECOMMENDATION............o.......

REFERENCES........uueiteeeecee et eee e eee e,

APPENDIXES.........cccoevvivunnrennnnn. reereererreree e ireeenaas

A:

B
C:
D

2

Source Code for Rearrange Log Data by Clent IP ........
Sample of Server Log Files for UUM Educare Portal .. ...
Sample of Clean Server Log Files for /educare Path. .. ...
Sample of Clean Server Log Files for /educare/portfolio
Path with the Provided Options...............................
Sample of Clean Server Log Files for
/educare/portfolio/dms option Path................. ... ... ..
Sample of Clean Server Log Files for
/educare/portfolio/dms/dmsgetphp Path................

vii

S5

55

58

67

68

68

71

77

&3

89

95



NO

N A e T e

_
e

—
-

]

—
A~ W

15.

16.

17.

FIGURES

Figure 1.1
Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4 4
Figure 4.5
Figure 4.6
Figure 5.1
Figure 5.2
Figure 5.3

Figure 5.4

Figure 5.5

Figure 5.6

LIST OF FIGURES

DESCRIPTIONS

Taxonomy of Web Mining.......................... ...
A High Level Web Usage Mining Process................
Sample Web Server Log Files...............................
Basic Apriori Algorithm.....................................
Apriori Algorithm Process Flow............................
Suggested Project Methodology....................
Sample of Raw Server Log Files............................
Main ARunner 1.0 User Interface...........................
Apriori Output for ARunner 1.0 User Interface...........
Mam WebLog Expert 3.0 User Interface...................
Main Sawmill 6.5.4 User Interface..........................
Most Requested Options on UUM Educare Portal... ....
UUM Educare Portal for Daily Countries Activity... ...
Output for UUM Educare Options Association Rules
(related options)...............................coiii .
Six Most Accepted Rules for UUM Educare (related
OPUONS)......... it e
UUM Educare Options
Hyperedges (orderly archived).............................
Six Most Accepted Rules UUM Educare Options
Association Hyperedges (orderly archived)... ............

Output  for Association

viii

PAGE

14
22
27
28
41
43
50
51
53
53

57

60

61

62

63



NO

TABLES

Table 2.1

Table 3.1
Table 4.1

Table 4.2
Table 4.3

Table 5.1

Table 5.2

LIST OF TABLES

DESCRIPTIONS

Sample Web Server Log Files (affer preprocessing
PrOCESS)......ioiiiie i
Typical Navigation and Activity Server LogData.........
Suggested Web Usage Mining Phases with the Sub
Preprocessed Server Log Files...............................
Sub Tasks for Server Log Files Data Preprocessing
Phase..............o.
Support and Confidence for ~educare/portfolio with
UUM Educare Options................ccooeeeeeei
Support and Confidence for ~educare/portfolio/dms
OptionPath........................................ ...

PAGE

24

34

41
46

47

59

64



aaaaa

CHAPTER 1

INTRODUCTION

This chapter will discuss about the project background that contains the general overview
of the project includes the brief description about the data mining technologies and Web
usage mining as a part of Web mining approach. In addition, the project background sub
chapters also describe the tools and software that was used for this project and also the
approach that is used for the analysis purposes. The description of the project problem
statement, lists of the project objectives and details of project scope and boundaries are
also discuses in this chapter. Finally, the thesis organization that contains the structure of

chapters that is included in this report.

1.1 Project Background

Finding useful patterns in data is known by different names (including data mining) in
different communities (e.g., knowledge extraction, information discovery, information
harvesting, data archeology and data pattern processing) (Fayyad et al., 1996). Data
mining is a burgeoning and promising research field in computer science field. Data
mining is a technique used to deduce useful and relevant information to guide
professional decisions and other scientific research (Chen, Han and Yu, 1996). The
objective of data mining is to identify valid novel, potentially useful and understandable

correlations and patterns in existing data (Chung and Gray, 1999). It is a cost-effective
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