UTILIZATION OF JAVA REFLECTION
IN DETECTING OBJECT CONCEPT SIMILARITIES

A master project submitted to the Graduate School of in partid
fulfillment of the requirement for the degree of
Master of Science (Information Technology) (MSc.IT)
Univergti Utara Mdaysa

by

TAN CHOO JUN

©Tan Choo Jun, 2000. All rights reserved.



Sekolah Siswazah
(Graduate School)
Universiti Utara Malaysia

PERAKUAN KERJA KERTAS PROJEK
(Certification of Project Paper)

Saya, yang bertandatangan, memperakukan bahawa
(1, the undersigned, certify that)

TAN CHOO JUN

calon untuk Ijazah

, Master of Scienc Inf laticon Tech
(candidate for the degree of) tence (Information Tech nology)

telah mengemukakan kertas projek yang bertajuk
(has presented his/her project paper of the following title)

UTILIZATION OF JAVA REFLECTION

IN DETECTING OBJECT CONCEPT SIMILARITIES

seperti yang tercatat di muka surat tajuk dan kulit kertas projek
(as it appears on the title page and front cover of project paper)

bahawa kertas projek tersebut boleh diterima dari segi bentuk serta kandungan,
dan meliputi bidang ilmu dengan memuaskan.

(that the project paper acceptable in form and content and that a satisfactory
knowledge of the field is covered by the project paper).

Nama Penyelia . Mohd. Zamberi Saad
(Name of Supervisor):

1 o e
Tandatangan %{ e e g e
(Signature) : e Je

>

Tarikh th
(Date) ) 8" March 2000




PERMISSION TO USE

In presenting this master project in partial fulfillment of the requirements for a
degree of Master of Information Technology from Universiti Utara Malaysia, [ agree
that the University Library may make it freely available for inspection. I also grant
permission for copying of this project in any manner, in completely or in part, for
scholarly purposes. In my absence, this may be grated by the lecturers who
supervised my project or by the Dean of Graduate School. It is understood that any
copying or publication or use of this project or parts thereof for financial gain not be
allowed without my written permission. It is also understood that due recognition
shall be given to me and to Universiti Utara Malaysia for any scholarly use which
may be made of any material from my project.

Requests for permission to copy or to make other use of materials in this project, in
completely or in part, should be addressed to

Dean of Graduate School
Universiti Utara Malaysia
06010 UUM Sintok
Kedah Darul Aman




ABSTRAK

Projek ini membangunkan gplikas “Java Reflection”. [a menggunakan package
system javalangreflect yang dibangunkan oleh Sun Microsystem dalam JDK versi
12 dan ke atas. “Reflection”, juga dikendi sebaga “Introspection”, mempunyai
keupayaan “melihat kandungan” sesuatu kelas atau objek. [z digunakan untuk
mengekplotes kandungan fall kelas Dengan bantuan enjin pengandisa, gplikas
yang dibangunkan berkeupayaan menghasilkan maklumat kesamaan antara objek
tanpa merujuk kepada kod asal. Metodologi Object-Oriented, khususnya Teknik
Permodelan Objek, digunakan untuk membangunkan gplikas ini. Terdapat empat
tahgp untuk diryjuk daam methodologi 1ni1, iatu andiss rekabentuk Sstem,
rekabentuk objek, dan implementas. Inputnya adalah fal objek Java, dan output
aplikes  mengandungi meklumat persameen pada fal-fal input. Maklumat objek
dibahagikan kepada lima kategori, iaitu Modifier, Interface, Field, Method, dan
Congructor. Sigem akan menghasilkan maklumat kesamaan di antara dua fail objek
untuk setigp  kategori, termasuk  kategori yang digunakan dan  dikemukakan.
Kekergpan maklumat kesamaan juga merupakan sub komponen output terperinci
sgem. Kesmpulannya, gplikas i1 addah alat dternatif untuk membandingkan
sekumpulan fail objek dengan pantas dan menghasilkan output yang mudah
difahami. Contoh kegunaan aplikasi ini adalah sebagai satu alat membantu
pensyarah menila tugasan pelgar dengan satu moded ided dan kriteria penilaan
yang mda. Sdan itu, ia juga sesua digunakan untuk membandingkan tahap
kesamaan antara dua jawapan pelgjar bagi mengesan plagiarisme.




ABSTRACT

This project is about developing a Java reflection application. It utilizes the
reflection features in the sysem package java.langreflect of Sun Microsystems
JDOK version 1.2 and above. Reflection, dso named as Introspection, has the ability
to “look indde’ a class or an object (Lemay, 1996). It uses to explore the content of
the class tiles With the hdp of the andyzer engine, the developed application is
cgpable to produce smilarity object’'s information between the inputs without
referring to the source code. The Object-Oriented Methodology, specificdly the
Object Modding Technique, is used to develop this Reflection Application. There
are four stages involving andyss, system design, object design, and implementation
that are followed in this methodology. The input is the Java object files and the
output contains of gmilaity information of those object files The object's
informetion is divided into five categories incuding Modifier, Interface, Fdd,
Method, and Congructor. The system address the smilar information for each
category between two object files to the user, which including the smilar used and
declared category. The smilar items frequency will dso be an dement of the
system’'s detall output. As a concluson, this agpplication is an dternative tool to
compare a group of object files in fa mode with readable result in gpplication’s
output. The example of the gpplication usage is as a contributing tool to help
lecturers to evaduate student assgnments with an ided mode answer with congtant
evaduaing criteria requirements. It is dso suitable to be used in determining student
plagiaism.
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Chapter One

Introduction

This project uses Java technology, a platform-independent’ application, developed
by Sun Microsystems. The Java programming offers “reflection” features, which is
capable to examine or interpret Java compiled codes, and turns them into actual uses
of classes, method and so on. The main technology applied in this project is the

Java’s reflection feature that uses it to reflect the similarities of object concepts.

! Refer to Appendix E: Glossary, page 79.
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