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ABSTRACT

Modelling using the Entity Relationship Model was introduced more than thirty
years ago. Until late 1990’s, object-oriented introduced class diagram. However,
designing a good database is still a serious issue. Some of the issues are very difficult
to handle such as consistency checking between system design and database design,
redundancy of data, mismatch of the data structure with the user’s needs in the
database and unused data in the database. In this thesis, a new technique called
UlnData is introduced as an alternative method for designing database based on
attribute sanitization. The proposed technique will extract class behaviour from class
diagram to produce schema table which will then be compared with the user interface
to normalize the structure. Attributes sanitization is introduced to remove the unused
attributes and to provide final schema table. An experiment using three case studies
has shown that some improvements of designing optimal database have been
achieved in term of data sanitization and data accessibility. Attribute sanitization was
applied in LAS, SPKS and MPBP database. Data sanitizations have removed 2.2%,
14.1% and 24.5% from defined attributes which are not used by user interface.
Meanwhile the results shown in data accessibility for these three cases have shown
that LAS was reduced by 50%, SPKS have not reducing of data accessibility and
MPBP was reduced by 20% when UlnData is used as compared to using ordinary
object-oriented. Therefore, the UlnData is a good alternative technique to improve

database structure.



vi

ABSTRAK

Permodelan mengunakan Model Hubungan Entiti telah diperkenalkan sejak lebih
tiga puluh tahun. Sehingga lewat 1990-an, kaedah berorientasikan objek
memperkenalkan class diagram. Walaubagaimanapun, proses mereka bentuk
pangkalan data yang baik masih menjadi isu yang besar. Antara isu yang dikenalpasti
adalah sukar mempastikan keserasian diantara rekabentuk sistem dan pangkalan data,
pertindanan data, stuktur pengkalan data tidak memenuhi kehendak pengguna dan
atribut yang tidak digunakan dalam pengkalan data. Dalam tesis ini, satu teknik baru
yang dinamakan UlnData telah diperkenalkan sebagai kaedah alternatif untuk
menghasilkan pangkalan data dengan membuang atribut. Teknik ini  akan
mengambilkira  ciri-ciri  kelas bagi menghasilkan jadual skema dan
membandingkannya dengan antara muka penguna bagi melaksanakan struktur
pernormalan. Pembuangan atribut diperkenalkan bagi membuang atribut yang tidak
digunakan bagi menghasilkan skema jadual yang terkini. Pengujian terhadap tiga
kajian kes mendapati penambahbaikan rekabentuk pangkalan data telah dicapai
dalam penghapusan data dan capaian data. Penghapusan attribut telah diaplikasikan
terhadap pangkalan data LAS, SPKS dan MPBP. Penghapusan data telah memadam
2.2%, 14.1% dan 24.5% dari attribut yang dikenalpasti bilamana ia tidak digunakan
dalam antaramuka pengguna. Sementara itu dalam capaian data bagi ketiga-tiga
kajian kes menunjukkan capaian data bagi LAS telah berkurangan sebanyak 50%,
SPKS tiada perbezaan dalam kadar capian data dan MPBP telah berkurangan
sebanyak 20%. Ini menunjukkan UinData adalah salah satu teknik yang berguna

dalam menambahbaik rekabentuk pangkalan data.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

Living in this modern era is interesting but complex. Since the early 1980’s, when
computer gains its popularity, the human social interaction dramatically changes.
Furthermore, with the increase in the number of human population in the world, life
has become more challenging. People are migrating from their country to other
countries for many reasons such as study, work, travel and business. This
phenomenon encourages the establishment of good platform for communications
through which people can interact to share information, do banking transactions, pay
bills and purchase goods. All these involve huge data. The data must always be
available and free from errors. Incorrect data will lead to wrong information and
inaccurate decision making [1, 2]. The characteristics of good quality information are
that the information must be accurate, available and accessible right on time and in
right form [3]. To ensure this, good technique in designing database must be well
defined. Another reason for a good database design is to increase the speed of
accessing data. Bad database design can slow down the data transfer. In a worst
condition, the data will not be accessible and no information can be provided. In
other words, the database must be precise and concise. Using those applicable
systems, there are a series of important data that must be stored for future use. The
data can also be used to generate information such as monthly reports, bills and
receipts. The place to store all these data is known as database. However, current
technique focuses on designing the database structure based on user requirement, but

there is no consent whether the data store is used or not.
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Before the computer system was introduced, people used files to keep all
records. The same thing happens with the filing systems; the data must be well-
organised to avoid misplace, error, wasting of time and redundancy. Designing the
database is closely related to user needs. It involves a long process and starting to
identify when the user requests for the system.

In producing a system or software application, there are four fundamental
process activities: software specification, software design and implementation,
software validation and software evolution [1-3]. Software specification is a process
of writing the user requirements to get system specification [4, 5]. People can use
existing standards technique to write documents such as using the natural technique
as proposed by Heninger [6], the US Department of Defence and the IEEE. Another
technique in writing system documentation that has been discussed by Pohl and
Rupp [5] includes the famous and widely used technique, IEEE/ANSI 830-1998.
Normally, the System Specification Document (SRS) will be produced as the
deliverable for this phase to verify the user requirements with the system developer.
However, in an established company, they usually use their own form as the standard
way to show the user requirements. These user requirements will be used in the next

phase to the software design and implementation. The system design is part of the

software fundamental process as illustrated in Figure 1.1.

Software Specification

Software Design &

System Design

Implementation
Database Design

Development

-
-

Software Validation

Software Evolution

Figure 1.1: System Design: Specify How System Works




After that, the process of collecting the requirements is completed. Modelling
or designing a software application in software design and developing phase is an
important part in order to make sure that the development is congruent with the
specification. A model can specify, visualise and document models of software
system including their structure and design. During system design, the software
engineer is needed to complete three main tasks, which are designing the system
logic, user interface and database. These system logic, user interface and database
will be used to counter back with the users before starting the coding. The counter
back process assures that business functionality is complete and correct, end-user
needs are met and program design supports the requirements for scalability,
robustness, security and extendibility. The components involved in system design are

illustrated as in Figure 1.2.

—— Business Layer
T ; : )
T Logical Design -
v . | \\\
e ™\
/ System Design \

UserInterface )
- Database Design S
\ //

R

|
\

View Layer

— 7 AccessLayer

—_— —
- =

Development

Figure 1.2: The System Design Components

Designing database is very important in system development [7]. It involves
storing data and generating information for a long term process. Currently, there are
two well-known techniques in designing database, which are the structured technique
and the object-oriented technique. Even though the techniques have been introduced
for more than 30 years, there are still some issues in designing database. One of the

issues is designing optimal tables.
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This thesis is a study that defines an alternative approach in designing
optimal database system based on object-oriented concept. Optimal database means
all defining attributes table in database are used. The discussion is made to present
the technique on how attributes sanitization is applied in proposed technique which is
not implemented in the current defining database technique, whether using the
structure or object-oriented technique. The discussion includes process flow of the
proposed technique, rules, example of implementation and the comparisons with
current techniques to show that this technique is better than previous techniques.

Normally, in object-oriented approaches, Unified Modelling Language
(UML) is used to represent the system requirements that consist of 13 notations such
as use case, sequence diagram and class diagram [8-10]. This study has been done to
consider all the features and the constraints in the class diagram to be used in
producing the first schema table. Attributes sanitization is a technique to remove
duplicated class or attributes in constructing the first schema table. Then, this schema
table will be compared with the user interface to apply the second step which is to
normalize the structure based on user interfaces. Upon completion of the process of
normalization in the structure of schema table, the attributes sanitization technique is
again applied to remove unused data in producing the final schema table. Then, the
schema table is available to create the structure to implement the optimal database.
This chapter presents the background of this study including the related issues, aim,
research objectives, scope and the limitation of study and lastly the organization of
the thesis.

The third process in system design as illustrated in Figure 1.1 is software
validation. Software validation was involved with verification and validation
processes are used to ensure the development product are confirm to the
requirements [11, 12]. The last process in system design is software evaluation. The
evaluation is involved with the activities improvement the system after deliver to the
used. Both last processes was not involved in this research and not used in verified

the attributes sanitization in designing object-oriented to improve database design.



1.2 Problem Statement

System application consists of software design and database design. Software design
will show the business process of the system. Software design will do the system
logical and sketch the user interface. Another activity is database design to describe
the flow of data involving in the system [13]. We cannot deny that software design
and database design are tightly coupled. However, until now, both these designs are
not congruent. Furthermore, the practitioners have distinguished these two activities
in many ways.

In universities, students learn different subjects. System analysis and design
subject represents software design. Another subject is database system or database
design. This phenomenon also happens in organizations. Most of the companies
break up into two positions, which are software engineers or analyst programmers for
developing the system and database administrators (DBA) for managing the
database. This situation is supported with strong reasons such as for security or to
focus on particular jobs that can increase the quality of tasks. However, to break the
tasks into two groups, there must be mutual understanding in order to get high
quality system.

The situation is more chaotic when the development approaches in software
development are broken into two techniques, which are the structured and the object-
oriented approaches. The structured approach is also known as functional, procedural
and imperative. This approach consists of two techniques, which are Data Flow
Diagram (DFD) for software design [13-15] and Entity Relationship Diagram (ERD),
which are used for data modelling to assist during the development of the database
[16, 17]. The approach was popular in the 1970’s. Some programming languages that
apply structures or procedures concept are Pascal, C and COBOL. The relational data
model concept was introduced by E. F. Codd in 1970 [18]. It is a popular model and
easy to implement. Entity Relationship (ER) diagram is a famous model to present
the relation of the data [19]. Furthermore, Codd introduced normalization technique
to avoid data redundancy [20]. He introduces three techniques of normal form to
ensure that the database design is free from anomalies. However, the result of this

technique has decomposed into too many tables.
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