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ABSTRACT

This paper presents comparative study between Relational Database Management
System (RDBMS) and Object Relational Database Management System (ORDBMS).
The objective are to develop two systems with different models; Relational Database
Management System (RDBMS) and Object-Relational Database Management System
(ORDBMS) and also to choose which model is better from user and designer’s point
of view in ferms of data modeling. Several problems are being identified in order to
know which model is better; Relational Database Model or Object-Relational
Database Model approach. Similarities and differences between the two models based
on criteria such as data modeling are compared. This is to provide guidelines on
which model users or designers to choose from based on different type of data that
they wish to accommmodate. The scope of research is limited to be on the development
of RDBMS and ORDBMS. This project involves project planning, requirements
gathering, requirements analysis, logical database design, physical database design
and finally testing phase. Thus, for the data collection, a research and a survey has
been conducted through readings and interviews. By developing this comparative
study, this project is expected to be implemented in Admission and Re.gistration Unit

in which it can serve the better performance of database.
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L INTRODUCTION

This chapter features the basic imformation of ihe projeci, which includes the
background of the project, problem statement, the objectives and scope of the study.
This project will be concentrating on two different types of database system that include
Relational Database Management System (RDBMS) and Object-Relational Database
Management System (ORDBMS).

£ L

1.1 Background of Study
1.1.1 Database System

Every company needs a database. Many different fypes of databases exist, some simple,
others very complex. When we order a book from online bookstore in the Intermet, we
are accessing database. One of the simplest forms of database with which each one of us
are familiar is a filing cabinet. Information is stored in cabinect drawers, in folders, and
even subfolders. Many companies still shulfie paperwork on a day-to-day basis insicad
of storing their nformation in computer. Although the complete climination of
paperwork is virtmally impossible for any company, the benefits of storing data mn a

database are obvious. 1}

The database 1s now such an imtegrai pari of our day-to-day life that ofien we are not
aware we are using one. A database management system (DBMS) is a computer

program designed to manage a database, a large set of structured data, and run



operations on the data requested by numerous users. Typical examples of DBMS use
include accounting, human resources and customer suppori systems. Originally found
only in large companies with the computer hardware needed to suppost iarge data sets,
DBMSs have more recently emerged as a faily standard part of any company back
office. [2]

There are four types of database models which are:

= Hierarchical database model

= Network database modcl

% Relational database model

= Qbject Relational database model

Hierarchical database model

The architecture of higrarchical database model is based on the concept of parent/ child
relationships. The structure of hierarchical database model appears as an mverted tree. A
parent table can be associaied with one or more child tables, but a single chiid table can
be associated with onlv on¢ parent table. [3] Figure 1.1 illustrates the hierarchical
database model.

Pubilisher {Root table, or parent)
I
1 }
Authors Book Stores (Child tables of root tables)
i
Titles Inventory Orders (Child tables of
previous level}

Figure 1.1: Hierarchical database model

b



Benefits of hierarchical model are:

= Data can be quickly retrieved

= Dafa integrify is easier {o manage
Drawbacks of hierarchical model are:

= Users must be very familiar with the database structure

%% Redundant data is stored

Network Database Model

Improvements were made to the hierarchical database model in order to derive the
network model. Advantage of network model 15 the capability of parent tables to share
relationship with child tables. This means that a child table can have multiple parent
tables. [2] It is a transparent construction that relates a pair of nodes together by using
one node as an owner and the other node as a member. [3] The relationship between
tables in the network model is called a set structure. Set structures can represent a one-

to-many relationship between tables. [2] Figure 1.2 illustrates set structures.

Publisher {owner)
I
f I
contract supply (set structures)
[ - -
Titles Taventory Orders (menibers)

Figure 1.2: Network Database Model



The benefits of network database model are as follows:

=t Data is accessed very quickly

= Users can access data starting with any table
The drawbacks of the network database model are as follows:

4 The structure of the database is not easily modified
= Changes to the database structure definitely affect application programs that
access the database

# The user has no understanding on the structure of the database

Relational Database Model

The relational database model is the most popular database model used today. Many
improvements have boen madc to prior databasc modcls that simplify data managemoent,
data retrieval, and change propagation management, Three different types of table
relationship are allowed: one-to-one, one-to-many, and many-to-many. Different

relationships should be allowed to exist between tables in a database [1]

In the relational model, there is no root table, although parent and challed relationships
of tables are allowed. A parent table can have multiple child tables, as a child table can
have multiple child fables, as a child table can have multiple parent tables {(bi-ditectional
relationships). [1]



supply

Publishers * Book Stores
contact write aeil Stocked in
h b
Authors | Titles | Inventory
Age ordered
Orders

Figurc 1.3: The Relational Modct
Benefits of the relational model are as follows:

% [Jala is accessed very quickly

The database structure is easy to change

“

The data s represented logically, therefore users need not understand how the
daia 1s stored

1t is easy to develop complex queries to retrieve data

It is easy to implement data integrity

Data 15 generally more accurate

It is easy to develop and modify application programs

A standard language (SQL) has been developed

o E

Drawhbacks of the relational database model are as follows:

= Different groups of information, or tables, must be joined in many cases to
retrieve data

= Users must be familiar with the relationship between tables

=% Users must learn SQL



Object-Relational Database Model

Object-relational database management system (ORDDBMS) is a relational database
management system that allows developers fo integrate the database with their own
custom data types and methods. [4] This sysiem simply puts an object oriented front end
on a relational database management system (RDBMS). When applications imterface to
this type of database, it will normally interface as though the data i stored as obiects.
However the system will convert the object information into data tables with rows and
columms and handle the data the same as a relational database. Likewise, when the daia

is retrieved, if must be reassembled from simple data into complex obijects. [3]

EMP Class
+ LagiName VARCHAR
) + FirstName VARCHAR
Properties | | 3 ¢ 4fnit VARCHAR
+8sn VARCHAR
+Phone
Operation +Get address () PADDRESS
+8tAddr VARCHAR
+City VARCHAR
+5tate VARCHAR
+Zip VARCHAR

Figure 1.4: The Object-relational database
Benefits of the object-relational mode! are as follows:

= Objects can inherit property settings from other objects

= Tt is theoretically easier to manage objects



Drawbacks of the object-relational model are as follows:

=k Users must learn Object Criented (O0) concepts because the OO database does
not work with traditional programming methods

=t Stability is a concern since OO database have not been around for long.
.12  Admission and Registration Unit, UTP

For this paper, Admission and Registration Unit of UTP is chosen as the case study. This
unit is under Registrar Department. The scope of work for this unii are basically
monttoring the admission of new students and handhng registration courses of students.
Recently, most of departments in UTP are using SAP R/3 System in implementing all
activities. In this case the design of the database from this unit will be studied and that
design will be used to come out with two systems with different type of model which are
Relational Database Model and Object-Relational Database Model. From here, the
models will be compared is in terms of data modeling and databasc language which are
Data Defimition Langoage (DDL) and Data Manipulation Language {DML)

1.2 Problem Statement

1.2.1 Problem Ideniification

_ Several problems had been identified for this paper which are:
=% Which model is better; Relational Database Model or Object-Relational Database
Model approach. Here relationship and differences will be discovered between

these two models approaches based on data modeling and database languages.

% Since different model of databases 1s suitable with different type of data, people
do not know which one is suitable to use in their situation. The approach nsed in

practice does not mean that it produces the best results. It is often determined by



the standards used in an organization. Modern approaches, leading to the better

results, are therefore not recognized. [6]
In order to understand the advantages and disadvantages of Relational and QO
technologies, features of each model is expiored. Only then the decision can be made in

which lechnology o apply in which probiems.

Table 1.1: Uses of Relational and Object Technology

FUNCTIONS RELATIONAL OBILCT OBJECT DATABASE

DATABASE REEATIONAL
DATABASE

Modeling complex
entities for simulation,
finance, scheduting, and

configusation

Iimplementing document

and object repositories

Handling thousands of

transaction per hour

Handling transactions of

long duration

Maintaining data
mtegrity and secusity,
by separating data from

applications

Storing and rctricving
muliimedia and  other

user defined types

Fasy infegration with i+
existing  programming
langnages, and their

types

Handbng data analysis

and warchousing tasks




(Source: Robert Vermeulen, 1996, Upgrading Reiational Databases with Objects, New
York, page 105-110)

Indicator:

/- — Acceptable
/= Good

[+ = Excellent

1.2.2 Significant of the Project

There are several benefits Admission and Registration nnit of UTP can gain in order 1o

have a good database approach which are:

= Data is accurate and easy to manage
The database will have the accurate data such as referential integrity is apphied
(primary key and foreign key constraints) and some other constraints also have

been established to check the uniqueness or validity of data. [1]

= Redundant data is minimized
One of the main goals when storing data in a database is to reduce or eliminate
redundant information. Data should be stored one time in the database if
possible. If an occurrence of data is stored in multiple times in the database, the
data will be updated when changes are required. Redundant data 18 minitmzed

though process called normalization, [1]



1.3 {bjective, Scope of Study and Feasibility of the Projeci

1.3.1 Ohbjective

The objectives of this project are:

= To develop two systems with different models; Relational Database Management
System (RDBMS) and Objeci-Relational Database Management System
(ORDBMS).

# To study differences between both models from user and designer view in ferms
of data modeling and database langnages which are Data Definition Language

(DDL) and Data Manipulation Language (DML).

1.3.2 Feasibility of the Project within Timeline and Scope

This project can be considered as technically feasible as the scope of the project is
limited to the comparative study between RDBMS and ORDBMS. Here is no relative
cost related to the project as this project can be developed using open sources
application resources that is already available in the Internet. There are also adequate
resources available to support the project such as Internet developers’ forums, open

sources, books, online resources as well as expertise from database field itself.
The time given to complete the project 1s also sufficient. The project imehne mdicates

the time allocated for each tasks and it serves as guidance for project execution. {Refer

Appendix 1}
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CHAPTER2
LITERATURE REVIEW / THEORY

2 LITERATURE REVIEW /THEORY

In doing the comparative study between Relational Database Management System
(RDBMS) and Object Relational Database Management System (ORDBMS), there are
several things that have been taken in account. First, the author defines the defimition of
RDBMS and ORDBMS. Then there are studies on features of these two models in order

to get the clear comparison between them.
2.i  Definition of RDBMS and ORDBMS

According to Jagadish Chaterjee {2005) in his article " introduction to RDBMS,
OREBMS and ORDBMS™:

The relationat model is based on the structure of a database. A database is sunply
a collection of one or more relations or tables with columns and rows. The use of
s¢i theory allows for dafa {0 be struclured in a senries of iables that has both
columns and rows. Each coiumn comresponds to an affribute of that refation,

while each row corresponds fo a record that contains data values for an entity |51

However, there is a little bit different with Object Relationa! Database Management

System concepts.

i
)



According to Wikipedia, the free encyclopedia :

Object-relational database management system (ORDBMS) is a relational database
management system that aliows developers to integrate the database with their own
custom data types and methods. The term object-relutional dalabase 1s sometimes
used to describe external software products running over traditional DBMSs to
provide similar features; these systems are more correctly referred o as object-

relational mapping system.[4]

From these definnions, it shows that the RDBMS a simple colloction of one or more
relations or tables with columns and rows. Meanwhile, the ORDBMS is a relational
database management system that allows deveiopers to integraie the database with their

own custom data types and methods which cannot be found in RDBMS.

To prove the theory of the articles saying that ORDBMS allows the developers o use
their own datfa fypes and methods, the anthor had came out with the coding that can
show the different compared with RDBMS,

In an RDBMS, it wauld_ be fairly common to se¢ SQL. statements like this:

CREATE 'i;AB E xustamevs 0

Id : - CHAR{12) NOT NULL PRIMARY I\.Ef
‘Surname - VARCHAR(32) NOT ‘NULL,
FirstName  VARCHAR(3Z) NOT NWULL,
DOB. DATE = - - NOT NULL.
x SELECT_Init?ap(Suxnamé}'|1-', ¥ IJ inltLaD{FlrstEame)

FROM Customers
.WHERV-%anh(DOB) = Month\g9rdaTe(ﬂ
- AND' Day (DOB} — Day (getdate(3)

whicli sémé OO' fans would des‘cfibé as bverly complei; lcgic Furthermore, most curreni
'SQL databases alicw the creation of custom ﬁmctlons wlnch wou]d allow the cme:ry to .

be expressed as:
-SE_LECT E'm_:mal(ld)-__ :

| FROM Customers _
- WHERE BirthdayiId) - Today{()

12



Tian cbject-reianmmi database 011e mnght 5€¢ someﬂnng hke this where the data types :

and expressmns such as Bn'thDay() are user—deﬁned

'_'__CREATE TABLE Lustum'a.r:b { :
CCTd -4 T Cust Id . NOT HULL ' FRIMARY

"Name' - personName - NQT NULL,

.. DOB DA’I‘E © 7 UNOT NULL™
SELECT Formal{ C.Namc )

FROM CubLomezb < o .
WHERE . B:Lr_thDay {-C.DOB. Y. = TGDAY!

2.2 Features of RDBMS and ORDBMS

Each model has their unique advantages and disadvantages in database development.
The author has to find out several features of these two models as the anthor can fipure

out which is the best in which circumstances.

After some readmgs and study, the author came out with scveral benefit of using
RDBMS which are:

= A simple data-storage concept, tables, and standard query language

= A logical separation of the database from application programs

= A powerful data consistency and security mechanism

= The ability to have muliiple concurrent users, with transactions

This research had been proved by article below. According to Jagadish Chaterjee (2005)
i his arbicle " Introduction to RDBMS, ORBMS and ORDBMS™:

Benefits of RDBMS are that the system is simple, flexible, and preductive.
Because the tables are simple, data is easier to understand and communicate with
others. RDBMS are flexible because users do not have to use predefined keys {o
input information. Also, RDBMS are more productive because S{(JL is easier to

learn, This allows users to spend more time mpuiting insiead of learming. More

13



importantly, RDBMS’s biggest advantage is the ease with which users can create
and access data and exiend it if needed. After the original database is created,
new data categories can be added without the existing application being

changed.[5]

As for the ORDBMS, according to Jamiee Soni, Barbara S, Sally T, {2000} in their
articles:

ORDBMS is an extension of the relational model which allows richer data types
to be supported. These new data types include user-defined absiract data types
(ADTs), including image, audio, and video. Constructed types such as sets,
tuples, arrays, and sequences are another example. A key feature of ORDBMS is
inheritance which takes advantage of the commonality between different data
types. For example, voice data and music chps are different data types which
have things in common. It is desirable to inherit properties of stereo music clips

while definmng voice data which may be recorded in mono.[7]

This proved the research of the author regarding the advantages of ORDBMS which it
can make use of the relationships between data to easily collect related records. In an
address book application, an additional table would be added to the ones above to hold
zeto or more addresses for each user. Using a tradifional RDBMS, collecting

information for both the user and their address requires a "join";

SELPCT InltCap{C Surpamp) L% ' 1 InitCap{C.FirstName), A.city
ROM Ciastomers (C, Addresses. A L : e
'WHEKE A. Cust Id=C.Id -- tho jOlﬁ
T_ AND. A, g;Ly—"New xoLk" :

The: S.ilme:qiiefy inan _obiect—reiatiana_l-dataijzi_se is much simpler:
SELECT Formal{ C.Name: ) -

FROM Customers C -
_WHERE C.address.city="New York"'

14



2.3 Data Modefing of RDBMS and ORDBMS

in tins protect, two data models are developed; which are Enity Relationship Diagram
(ERD) for RDBMS and Unificd Manipulation Language (UML) for ORDBMS ERD 15
best suited for relational database while UML is most suited for object relational

database.

Data Modeline of RDBMS

According to Information Technology Services, University of Toxas in ifs article

“Introduction to Data Modeling™

The Entity-Relationshin (ER} model wag originally proposed by Peter in 1976 [Chen76]
as a way to untfy the network and relational database views. Simply stated the ER model
is a conceptual data model that views the real world as entities and relationships. A basic
component of the model is the Entity-Relationship diagram which is used to visually
represent data objects. Since Chen wrote his paper the model has been extended and
today i 15 commonily used {or database design for the dalabase designer, the uithiy of
the ER model is |8

« It maps well to the relational model. The consiructs used in the ER model can
easily be transformed imto relational tables.{§]

« It is simple and easy to understand with 2 minimum of training. Therefore, the
model can be used by the database designer to communicate the design to the
end user. |8]

« In addition, the model can be used as a design plan by the database developer to

implement a data model in specific database management software. [8]



Data Modchng of ORDBMS

'F_rom.'Wik_i pedia; ﬂleffréé;éndyclopedi_a;;

The" Umﬁed ‘\{odehng Language (UML) isa non-propnetary 0bieet meuehng
.and specification Ianguage used in qoﬁware engmeermg ML weludes z
standardmﬂd graphwal notation that 'nay be u sed 10 create an abstract modci of a
S}-Steﬂ t‘ae UML model UML 15-an extens:ble modé‘lﬁ‘g }mguage fa concepz
you need is Hﬂt present in the base ianguag,e you may mtmduce 1t i}y de;mm;, a
stereotype 9 ' : '

UML is ﬂfﬁclauv cteﬁued at the QbJect Management Group by thie UML
metamodel {a Meta—ObJect Facﬂlty metamodel senahzed i} XMI‘) UML is a
(.reneral Purposc Medelmg language Whﬂﬂ UML was des;gnﬂd to s.pec;b?
Vbuahze canstmct and document Soﬁware-mtenswe systems UTVT’ iS mt
resmcted 10 modehng soﬂware JML has Itq v.tr\,ngthv; at higher, mors
arc,hllectumi }evcib dﬂd has been uaed for modeimg haxdw&re { engmeermg
systems) and is commonly used for business - process modelmg, systems
ergme.,rmg mndehng, uﬂd repreqen’{mg nrgan.;'aﬁomi 'smmun, amcng 'mny

other domams [9]

Inheritance

A very important concept i object-oriented design, inheritance, refers to the ability of
one class (child class) to inheril the identical functionality of another class (super class),
and then add new functionality of its own. {Tn a very non-technical sense, imagine that |
inherited my mother's general musical abilities, but in my family I'm the only one who
piays eleciric gwfar.) To model inheritance on a class diagram, a sohd Ine s drawn
from the child class (the class mheriting the behavior) with a closed, unfilled arrowhead
(or friangle) powmting to the super class. Consider types of bank accounts:
CheckingAccount and SavingsAccount classes inherit from the BankAccount class arc

shown below.[9]

16



- Bankaccount’

owner - String
balarce 1 Dollars

'aéposit { amount :--Dcul'lar's:) ‘

withcrawal.¢ smownt ; Dollars }

_ CheckingAccount __ savingsAccount
insufictertFundsFee : Dollars | annuallnteresiRate ; Percentage
prctcesscheck ('chéckTUPrbte_ss- ':"Chér_"k ) '_depos'_iﬁ_\'johﬁ'ﬂylméresf’t { ¥
withdrawal (amount 2 Dollars ) o withdrawal (amount . Dollars y

Figure 1.5: The hierarchy of BankAccount class
Inheritance offers the following bencfits:

» Subclasses provide specialized behaviors from the basis of common elements
provided by the superclass. Through the usc of inheritance, programmers can
reuse the code in the superclass many times.

« Programmers can implement superclasses called abstract clagses that define
common behaviors. The abstract superclass defines and may partially implement
the behavior, but much of the class is undefined and unimplemented. Other

programimers (il in the details with specialized subclasses.

In summary, Relational and Object-relational database systems each have certain
strengths as well as certain weaknesses. In general, the weakuess of one type of system

tends o be strength of the other.

17



CHAFPTER 3
METHODOLOGY

3. METHODOLOGY AND PROJECT WORK

This chapter contatas a detailed description of the methadologics and proceduwres used to
complete and achieve the objectives of this project, This includes the developmenti of the
Relational Database and Ubiject Relational Dafabase for Registration Unit UTP.

3.1 Procedure Idenfification

Below 1s the methodologies used to complete this project;

Project Planning

i
¥

Requiremeants
gathering

¥
Reguirements
Anaiysig

v

Logical Database
Desipn

{
¥

Physical Database
Diegign

v
Tesimy

Figure 1.6 : Project Phascs of the project

18



3.2  Project Phases Details

Table 1.2: Project Phases Details

Phase AMain Activifies

Project Planning Planning on how the phases can be realized
most efficiently and effectively.

% Develop milestones of project
A Gantt chart had been developed in order
to provide a time line for the work and
tasks that have been afiocated during the
development of the project. (Refer to
Appendix 1)

Requirements Gathering and Analysis Fact finding techmques
= Interview

> An mterview is conducted with
the Head of Admission and
Registration Unit i order o
know the business process and
how this unit runs.(Refer to
Appendix 8)
= Study on Literature Review
# Analysis had been done through
reading the article on related
fields and understanding the
concept of Relational Database
Management System) RDBMS
and Object Oriented Database
Management System
(ORDBMS).
+ Analyzing current database

& Determining Sysfem Requirements




<4 Examiniing Documentation

Logical Database Design

Build and validate logical data madel

% Identify entity iypes

= Identify relationship types

=k Determine attribute domains

=% Determine candidate, primary, and
alternate key attribufes.

% Derive relations for logical data model
(eg: one-to-one relationsinp)

= Validate relations using normalization

+ Check integrity constraints

Physical Database Design

Transiate logical data model for target DBMS
< Design base refations
% Design representation of derived data
 Design the general constraints
Construct/ Coding
- Oracle9i is used as a tool in the

development of the proposed system.

Testing

Testing for errors and wvabidated apamsi

requirements specified by users
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In order to ensure the development of the project is succeed, a specific hardware

requirements and software used been specified to support the project developmesnt.




3.2.1 Hardware
A list of hardware requirements of the computer that required completing the project has

been shows in 'L'able 1.3 below.

Table 1.3: Minimom Hardware Requirement

Device Requtrement
Processor Intel Pentium IV 2.66 Ghz
Memory 512MB of memery
Disk Space 20GB of free space

322 Software

Table 1.4 shows the software used throughout the development of moniloring service.

Table 1.4: Seftware Requirements

Oracle 91 This development system willi be
developed using Oracle 94,

Window XP As a platform for this project.

Macromedia Dreamweaver MX Software tool to build interface of the
system.

PHP and Apache Server _ Web server that can connect PHP and
Oracle.

Microsoft Visio Software tool to develop diagram; ERD
and UML
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CHAPTER 4.0
RESULTS AND BISCUSSION

4. RESULTS AND DiSCUSSION

This chapter compiles the current findings or outcomes of the project work. There has
been some information, coming from joumal and online spurces. According to findings
from different sources, the differences in terms of data design and database langeages

have been discussed in this chapter.

4.1 Project Planping Impiementation

The first step m developing database system is to clearly define the mission statement

for the database project, which defines the major aims of the database system.
4,11 Creating the mission statement for the system developed,

The process of creating a mission statement for the system is began by conducting the
mierview with the person in-charged and other appropriaie staff. Open-ended questions
are normally the most useful at this stage of process. An interview had been conducted
with one of the sfaff in Admission and Registration Unit, UTP. Her name is Puan

Suhaidah Bt Ismail, the head of Registration. Below are several questions had being

asked doring the interview.

Farhana : “What is the purpose of your usft?”

Pn. Svhardah “The purpose of this unit is to do the process of studenis” couwrse
registration.”
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Farhana : “Why do you feel that you need a database?
Pn. Subaidah “Yes. Since there is many data that have to be managed, it is

sufficient for this department to have a well-organized database.”

Farhana : “How do you know that a database will solve the problem?”
Pn. Subaidah : “All T know is that we are drowning in paperwork. We need
something that will speed up the way we work by automating a

lof of the day-to-day tasks that seen to fake for ever days.”™

Farhana : “What is your opinion with the system that you have now?”

Pn. Suhaidah - “Frankly speaking, the system that we use now can help us to
do the job faster and more efficient. However, we do not
know whether there will be any better system that can

imprave our performance.”

A mission statement can be created after responses are analyzed. Here the mission

statement wili be

“The purpose of this project is to know which type of model of database is better to be

used for Admission and Registration Unit in terms of the data modeling.”

42  Requirement Gathering Implementation

There are several data techniques that are used. Below are the techniques that had been
done.
=+ Interview
2 An mterview is conducted with the Head of Admission and Registration

Unit i order to know the business process and how this unit runs.
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« Research _

2 Analysis had been done through reading the article on related fields and
understanding the concept of Relational Database Management System
(RDBMS) and Object Oriented Database Management Svstem
{ORDBMS).

=% Analyzing current database

2 During the interview, some questions related to the current database are
asked. Corrently the system that Admission and Registration Unif is using
15 Campus Management (CM) System. This system can frack the data for
student registration,

% Examining Documentation
> Documents related to the business process of the course registration are

examined in getting the ¢lear picture of the flow.

4.3  Requirement Analysis
4.3,1 Business Process

Academic and Central Services (ACS) is one of the department in UTP. It consists of
several units such as Admission and Registration Unit, Exam and Record Unit, and

Academic Adimnistration Unit.

As for this project, Admission and Registration Unit is selected. In general, Admission
specializes in process of registration of new students while Registration specializes in
process of course registration. This project will focus on Registration part. {Refer to
Appendix 2 and 3)

Basically, the process of the course registration is starting from creating and maintaiming

students master data. In other words, this unit have to come oui with student master data

which include student names, students ID no, year of enrollmeni, semester of
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enroflment, sponsors (if any), prograsune code, major / minor courses, credit transter
and waive course. After the student master data is created, the unit will proceed with
creating the cowrse pian. It comprises of cnufses taken and which category the courses
are in. This activity wili be done before course regisiration begins.

Before the students repister their courses, they will pet their advisor’s approval firgt, The
student will register the course during the course regisiration time. Usually it will be
dunng the final week before semester ends. There are two types of registration; by baich
or mdividual. Registration by batch will be done by Academic Administration clerk and
ndhividual registration wilt be done by students. Students will have access to the system

through their ID no, IC no, or name.

After the student had registered the courses online, it will be checked by the Academic
Admmnistration in the system. This unit is usmg Campus Management {CM)} System.
(Refer Appendix 4) If thete 1s any probiem or invalid data, the student will be required

to fill in agan the form, usuaily done using manuai form.

The examination slip will be issued to the students after their registration form is
approved. Yet, the students have to check the slip whether it has correct information or
VICE VEIsa.

Other department and unit such as Finance Departtient and Exam Unil can view the
students” data through CM sysiem. If is {o know the courses taken by the students for
payment and exammztion purposes.

44  Logical Database Design (RDBMS)

Logical Database design 1s basically a process of constructing a modet of the data used
in an enterprise based on a specific data model. The logical data model is based on the
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target data model for the database. For this project, relational database model and object

relational database model are being used.

First of all an ER Diagram is developed. It is a top-down approach to database design
that begins by identifying the important data called entities and relationships between

the data thal must be represented by the model.

4.4.1 Identify entity types
The basic concept of ER Model is the entity type. Entity type is a group of objects with
the same properties. it has independent existence and can be objects with physical {or
‘real’) existence or abjects with a conceptual {or “abstract’) existence. As for this

project, several entities are identified which are:

Table 1.5: Entities with physical or conceptual existence

Phyuical existence

Stadent

Course
Cierk

Advigor

Coursc Enrollcd

Registration Detaiis

Fingnce Unit

Exam Unit

Spousor

Slip Registration




A relationship tvpe is a set of associations between one or more participating entity

types. Type used for this project is binary relationship
4.4.2 Derived relations for logical data model

The maim type of constraints on relationship 1s called muliiplicity. There are three types
of relationship which are:

=% One-to-one relationships

+ One-to-many relationships

# Many-fo-many relationships

Below are the entity relationships that are identified.

visor
Student . has ) Advis
Student % has i Sponsor
Student . add_drop , Course
Clerk maintain Course
: ¥
&
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maintains

Clerk 1 Reg Details
Clerk .. Slip Regisiration
} print
Advisor . Abprove Course
Finance . Reg Details
1 view
Exam Unit . Reg Details
i create ¥
—

b
0




4.4.3 Identify and associate attributes with entily or relationship

types

The chiective is to associate atiributes with entity or relationship types.

For this proicet, attributes are identificd and associated with catitics as follows:

Table 1.6: Entity and the attributes

No ilntity Attribute

i Student IP{PK}
Name
Gender
I
Satus
Address

3

Sponsor 8 Code{PK}
S_Name
8.iC

5 ContactNo
S Address

3 Advisor A_TD{PK}

A Name
AIC

A ContactNo
A Addreess

4 Course CourseCode {PK}
CounrseName

3 StipRegistration Stip Mo

& Clerk Clerk ID{PK)
Clerk Name

8 Finance Finance Ref

9 Fxam Unit Exam Ref

10 Courss Enrolled Student ID

: Student Name

Student Year
Student Course

i1 Registration Details Course Name
Student ID
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4.4.4 Determine atiribute domain

A domain is pool of values from which one or more atiributes draw their values. A fully
developed data modei specifies the domains for each attribute and includes:

=% Allowable set of values for the attribute

+ Sizes and formats of the attribute
As attribute domain are identified, their names and characteristics are recorded in the
data dictionary. (Refer {0 Appendix 5)

4.45 Determine candidate, primary, and alternate key attributes.

This step is concerned with identifying the candidate key. A candidate key is a minimal
set of attributes of an entity that uniquely identifies ¢ach occurrence of that entity. More
then one candidate key are identified, in which case one primary key will be choose, the

remaining candidate keys are called alternate keys. {Refer Appendix 5}

4.5  User Interface for the Project

User Interface is necessary to be done since not all level of people are familiar with the
SQL statement. Some people are expert on it but there are also ceriain people that naive
about SQL staternent. Hence this is the alternative way for people to use the database so

that they can compare between two types of models which are RDBMS and ORDBMS,
In fact, there are several software tools to create mterface that may connect to Oracle.
For mstance, VB.Net, Macromedia Dreamweaver MX, C++ and some other langnages

can connect the interface to the database especially Oracle.

Se, for this project, Macromedia Dreamweaver MX s used to developing the interfaces.

There are some strong reasons why this tool is selected. Some of the reasons are it is
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easy to handle and there are lot of resources from the internet as well as references
books that can show the connoction between PIIP and COracle. To start the mitcrface
development, first the business process of the system is studied. it is to ensure how many

interface will be developed. Also, the users of the system are being determined.

After some studics, below are the types of target user that will use the system followed

by the Level of Autharity (LOA) for each user.

Table 1.7: The user and Level of Authority for the system

Level of Authority (LOA)

Administrator Add record, edit record, delete record,
view record.

Student Add record, drop record, view record.

Finance Unit View record

Hxam Unit View record

The mterface will be dong based on the table above. For instance, there wiil be interfaces
for add rocord, edit record, delete record, and guery record. These is interfaces are
distinguished from type of users. For example Finance Usnil can view only selecled
record for siudent detaills compared to Admimisirator that able (o view the master daia of

student details.

Below are the mterfaces of the project.
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Figure 1.7 : Ticrface of main page
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Higure 1.8 ; Interface of course registration (student’s view)
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Tigure 1.9 : Interface of view course confirmation (student’s view)
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Figure 2.2: Interface of add student record (admimistrator’s view)
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Hipure 2.3 interface of query student record (administrator’s view)

The syntax of the interfaces is attached {See appendix 6).
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4.5.1 Connection between Oracie and PHP

First of all, research is done on which is the suitable application to integrate with

Oracle. I found out that PHP is a good application fo integrate with Oracle.

There are several advantages using PHP to integrate with Oracle. Oracle is a
powerfui database for building web-based appiications. PHP is famous for being
quick and effictent; it can help us build fast applications that are not going io
weigh down our database. Par Oracle up with PHP, and we get a powerhouse

combination.

Information about PHP

PHP (an acronym for PHP: Hypertext Preprocessor) has grown by leaps and
bounds into one of the most popular web programming languages around.
{According fo netcraft.com, Apache commands 55% of the entire web server
market, and PHP claims 38% of all those Apache servers)) It has done so by
allowing us to quickly and efficiently get the job donc while providing
sophisticated features for more complex applications. With efficiency and low
overhead serving as its prime directives, it heips produce sone of the fasted web-
based applications around. PHP is also open source, we do not have to wait for the
vendor to fix bugs, and plenty of peer review uncovers and irons oui the ones

there.

PHP is basically a set of scripts much ke those we might write in Perl or Python
that we can directly embed in your HTML pages. In this approach, HTML serves
as the basic framework for a page, while dynamic PHP code draws content and

information from our Oracle database.
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Oracie and PHP

PHP and Oracle integration i3 nothing new; in fact, Uracle was one of the first
databases other than MyS5QL to which PHI* could connect. Programmers have
been building PIIP applications for Oracle for years, nsually by building Apache
with PHP + (Oracle support. What is new, however, 18 Oracle suppor? lor thig
combmation and for users building PHP-based applicattons mcluding
documentation on DTN, as well as Melalink support for installing med_php with

Oracle Applicabion Server.

Many books and inaterials are bemy studied m order to find the casiesl way
connecting PHP and Oracle. Not forget, the internet is aiso surfed to find the best
methods. All the mformation from the books and internet are gathered for the
future use. There are several matters to be considered before the coding sotivifies

begin.

Below are several matiers that have fo be considerad:
4 What is PHP and what's it got to do with Oracle.
What i the differcnee between the OCH and ORA cxtension moduies.

How does one eontigure PHP to use Oracle.

= & &

How does one connect 1o Oracle,

Why do we get error "Call to undefined function: ora_fogon{y
octlogon()".

How does one SELECT, INSERT, UPDATE and DELETE data from
PHP,

How ars database {ransactions handled in PHP.

# &

How are database errors handled in PHP,

How does one call stored procedures from PHP.

& &

Does PHP offer Oracle connection pooling.
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Before anything can be done with PHP, of course, we have to ensure that it is installed
and working on our system. In this casc, the application named casyPUP version 1.8 that

consists of PHP application and Apache is nsed for this project.

The next step 18 how we tie PIIP o Oracle. In keeping with the PIIP wadiion, the

process will be Hike below:

Table 1.7 : The code and the explanation in connecling Oracle with PHP

Explaination

OCTLogon{) Opens a connection to Oracle.
Requires that the environment variable
ORACLE SID has been sef and that

we have a valid usermamc  and

password.
OCIParsel Parses an SQL statement.
OCIExeeute() Exceutes the SQL stalemont.
OCT NumCols() (3ot ihe number of oolumns uscd s the

SQL stalement.

QCIFeteh() Gels the next row in the result of a SGL

statcmnent and places H i a result buffer,

OCTResult(} Gets the value of the named column m

the current result row,

OCTFreeStatement(; Frees the resources m unsed by the

current statement,

OCTLogolt( Closcs the conncetion 10 Oracle.

(Scurce: PHP Manual <http://www2 stack ru/-julia/PHP4/function ocilopon him! >
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46  Comparison between RDBMS and ORDBMS

For this project the comparative study between RDBMS and ORDBMS will be divided
by two categories; first is Logical Database Design and second one is Physical Database
Design. For Logical Databasc Design, the study will focus on data design which is the
diagram representational. In other word, there will be two diagrams that represent
RDBMS and ORDBMS each and further comparison wiil be run.

Second category is Physical Database Design. SQL commands can be divided mto two
main sublanguages. In brief, The Data Definition Langnage (DDL) contams the
commands used to create and destroy databases and database objects. After the database
structure is defined with DDLL, databasc administrators and uscrs can utihize the Data
Mamipulation Language (DML} to insert, retrieve and modify the data comtained within
it.

4.6.1 Logical Database Design Comparisen

The comparison between RDBMS and ORDBMS is done by comparing both data
modeling. In this project system architecture is developed for each model. For RDBMS,
diagram called Eutity Relational Database (ERD) is developed that represents relationat
data model and Unified Manipulation Language (UML) is developed to represent object
relational data model. Appendix 7 shows the ERD and UML for RDBMS and RDBMS.
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Figure 2.1: Entity of Student uses Status as one of atiributes to represent status of

student using ERD. For ¢xample: Undergraduate or Foundanon

Tn this case, RDBMS approach use aiimibute named Siaius to represents the siatus of
student by using ERD. On the other hand, ORDBMS approach creales subglasses that
for status which are Foundation and Undergraduate. This is called inheritance which the

subclasses will share the same atfributes and/or the same methods with the superclass.

The advaniage of this 15 that we de not have to write the same cede repeatedly, we want
a mechaniam that takes advantage of these similanties, Inherttance s that mechanism,
Inhertiance models “is a” and “is like” relationships, enabling us to reuse existing data
and code easily. When 4 mherits from B, we sav 4 is the subclass of B and A is the
superclass of A. Furthermore, we say we have “pure inheritance™ when 4 inheritz afl the
attribules and methods of B. The UML modeling notation for mnheritance is a line with a2

cloged arrowhead pointing from the subelass o the superclass.



|

Student

Foundation Undergraduate

Ingure 2.2: UML Diagram that shows the inheritance between Student as superclass, and

two subelasses; which are Fonndation and Undergraduate

[/ Colirsa._natre’ .}

s

Figure 2.3: Entity of Course uses course name as one of attributes to represent status of

student using ERD. For example: Year .
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Course

=

Core Minor

CTTe— T

UR

Mai?r\‘

1

=

Figure 2 4: UML Diagram that shows the inheritance between Course enfity as

superclass, and four subclasses; which are Core, Minor,UR, Major

4.6.2 Physical Database Design Comparison

Data Definition Langnage

A Data Definition Language is a computer language for defining data. For example in
Oracle the DDL statements refer to CREATE, DROP, ALTER, etc.

These SQL statements define the structure of a database, including rows, columns,
tables, indexes, and database specifics such as file locations. DDL SQL staiements are
more part of the DBMS and have large differences between the SQL variations. DDL

SQL commands include the following:

+ Create - To make a new database, table, index, or stored query.
+« Drop -To destroy an existing database, table, index, or view.

e Alter - To modify an existing database object.
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In fact, there are obvious conirast between RDBMS and ORDBMS in ferms of DDL.

To creale a lable, the command language for RDBMS is:

s Usc code
CREA@tR ] create
{ RID INTREGER NOT NULY, L
RName VARCHAR2(20) NOT NULL, table
Render YARCHARZ(6),
RIC VARCIIAR2(14),
RDOB DAL,
RProgramime VARCHARZ(20},
RNNationality VARCHARZ(20),
RRace VARCHARZ(I0),
RSfatus Y ARCHAR2(10),
RConiactMo YARCHARZ(10),
RAddress VARCHAR(30),
CONSTRAINT StudeniR PK PRIMARY KEY(RID)):
While for GRIJBMS, the command language will be like this:
CREA@&QN Type AS ORTECT ¥} Create type
{ W1 Number{s), first in table
Name Varchar2{20), creation
Gender Yarchar2(6),
I8 Number{i4),
OB Varchar2{10),
Age Number(6).
Prooramime Varchar2{20},
Nationaliy VarcharZ{20j,
Race Varchar2(103,
ContaciNo Nymber(15),
Adidress Varchar2{30),
Sponsor Sponsor_Type,
Advisor Advisor_Type,
Cllerk Clerk Type,
Course CourseTab,
ShpRegistration ShpRemstration, Type,

MEMBER FUNCTION Studentinfo RETURN VARCHARZ} NOT FINAL,

/

*subclass for

_.—p..
REATE or replace TYPE FoundationStudent Type UNDER Student Ty
{ Siaius = FAPS W, Ta Rav)

JASAE Rl ey oy

OVERRIDING MEMBER FUNCTION Studentlnfo RETURN VARCIIARZ):

2

Create type
for
subclasses
{inheritance)

*subclass for student
CREATE or replace TYPE UndergraduateStudent Type UNDER Student Type
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{ Status Varchar2(10),
OVERRIDING MEMBER FUNCTION Studentlnfo RETURN VARCHAR?Z};
/

‘There are additional commands for ORDBMS which are creating type and the
subclasses also being created under a specific class.

Type in ORDBMS

A type, in an object oriented system, summarizes the common features of a set of objects
with the smme charactenistics. An object type has attributes, which reflect the entity's
structure, and methods, which implement the operations on the entity. In programming
languages, tvpes are tools to increase programmer productivity, by msuring program
correctness. If the type system is designed carefully, the system can do the type checking
at compile-fime, otherwise some of it might have to defarred af compile time, thus, types

are mainly used at compile time to check the correctness of the programs.

So when creating type, the developer do no has to creaie the same set of objects with the

same characteristics iater on; but the developer can use existing type.

Inheritance m ORDBMS

Data inheritance is another extension to ORDBMS’s type system. In this case, we
recognize that Foundation student and Undergraduate student are Student; thus they
have something in common (the fact of being Student), and they also have something
specific. So type Student is introduced, then Foundation student is declared as special
types of Student, who inherits attributes from Student, yet has own attributes, Sirailarty
Undegraduate_student is declared as special kind of Student, with its specific attributes,

The advantage of having this kind of formula is it leads to a better structured and more

concise description of the schema. Inheritance also helps code reusabitity, because every

program is at lovel at which the largest numbers of objects can share it
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Data Manipuiation Language

Data Manipuiation Language (DML): 1s a family of computer languages used by
computer programs or database users to relrieve, insert, delete and update data in a
database.

Curremtly, the most popular data manipulation language is that of SQL, which Is used to

retrieve and manipulate data in a Relational database.

Data manipulation languages have their functiona! capability organized by the initial

word in a statement, which is almost always a verb. In the case of SQL, these verbs are

T "o 1 W o~

"select", "msert”, “update”, and "delete". This makes the nature of the language into a set

of imperative statements (commands) to the database.

After some research and study about the comparison between RDBMS and ORDBMS i
terms of DML, the result is there are not major differences between them. The example

below proves that the command for RDBMS and ORDBMS are the slightly the same.

DMI. command for RDBMS:

INSERT INTO Student_Table VALUES

(000398, ‘Nurul Huda Zaaba’,‘Female’ 841102064432,°02-11-1984"_ 21, “Tnformation
System’,"Malaysia’,"Malay®, 0126873074, ‘88 In Raya, Tmn Permata’,
Spousor_Type{2222, Zaaba Ahmad’, 590812062234, ‘88,Hin Raya, Tmn Permata, Kuala
Selangor’ 89424398, Veterinar', ‘Father’),

Advisor_Type(l 111, Hamidah Wahab’, 590723143390, '88,Jin Raya, Tmn Permaia’,
89424598, Lecturer’),

Clerk_Type( ‘3456, ‘Nur Saftyah Aleya Baharudin’),

CourseTab (Course Type('STB 41537, ‘ABAP 1P, “Mr Khairul Shafee’)),
SlipRegistration_Type{567843,

{Clerk_Type( 3456", “Nur Safiyah Aieys Baharudin’}}))

DML, commiand for ORBMS:

INSERT INTO StudentR VALUES
{00398, ‘Nurul Huda Zasba’, 'Female’,841 102064432, *IS","Malaysia®, Malay’,
“UGraduate’, 0126873074, “88,1In Raya, Tmn Permata’)
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The only difference between both command languages is that the ORDBMS has the
additional command which is INSERT values for other tables and not only student table
itself. The reason why there is additional command is becanse ORBMS do not have the
primary key. So in this case, values for tables that have relationship with stndent table
such as cletk, advisor, and spousor table is also being inscrted in student table, Unlike
RDBMS, the student table pets the data from other table by using the foreign key. So the

values form other fables will be calied using the foreign key in student fabie.
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CHAPTERS.0
CONCLUSION AND RECOMMENDATIONS

The project has presented an approach for using database design which are ERD and
UML as the basis of comparative analysis between Relational Database and Obiject
Relational Database designs. The result shows that Object Relational Database

implement inheritance concept unlike Object Relational Database.

Besides, a comparative study also covered the differences in ferms of database languages
which are Database Definition Language (DDL.) and Database Manipulation Language
(DML). Several results had been found which were ORDBMS applied complex type and
inheritance. In contrast, RDBMS applied entity integrity and referential integrity which

are primary key and foreign key.

By having the comparative study between RDBMS and ORBMS, it can help the
Admission and Registration unit in choosing the right modet of their database. It is to
ensure the smoothness and effectiveness of usage. Furthermore, it may reduce the cost of
maintaining the system since the organization manages to use the right type of moidel for

their databases.

So, for this project paper, 1 can say both type of models has their own strengthens and
weaknesses. As for Admission and Registration Unit, both models can be used.
However, relational database model 1s most suited for this set of data. The reason is it
provides a simple data storage concept, tables and standard query language compared to
ORDBMS. ORDBMS is best suited to work with complex data like images, audio, and

video. (GIS application is one example thaf snits this type of model.
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Recommendations for enhancing and continuing this project are to compare and
determine the differences between RDBMS and ORDBMS in terms of Data Control
Language. The idea is to identify whether a user of one subclass can has the privilege of
the supcrelass, It is becausc objeet relational model has the inheritance concept which
consists of superclass and subclasses. Hence, the research will determine whether the
user of subciass has the grani to view the superciass or not. The resuit will show which

model 1s good in security mechanism.
Besides, this comparison also can be done in term of performance comparison. For
example, we can know which model has the ability to have multiple concurrent users or

the fastest transaction time which it can shows the performance of data retricval.

In addition, we can compare in terms of data storage. Here, we can see which type of

modei able to store a farge volume of data i a single of database.
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APPENDIX 2
FLOWCHART OF STUDENT MANAGEMENT
SYSTEM AT ADMMISION AND
REGISTRATION UNIT, UTP



Flow Chart of Admission
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APPENDIX 3
BUSINESS FLOW OF ADMISSION



Business Flow of Admission

ACTHTY

WHO

PROCESS

To have a complete
student master data which
include:
- Student names
- Students ID no
- Year of enrolment
- Semester of
enrolment
-~ Sponsor(if any)
- Programme Code
- Major/ minor
courses
- Credit transfer

To create a course plan
which comprises of course
taken and which category
the courses are in e.g
University Requirements,
Core Courses, engineering
courses efc.. This activity
will be done before course
registration begins.

Create & mainfain
students master data Academic
Administration Clerk
v
Create course plan Academic
Administration
Officer/ Clerk
h
Course registration by Academic
individual or by batch Administration

Clerk / Students

Registration by batch will
be done by Academic
Administration ¢lerk and
individual registration will
be done by students.
Student will have access
to the system through their
ID no, IC no, or name




Print course
registration slip

To monitor add/ drop
of courses

Academic _
Administration Clerk

Academic Administration
Clerk will print and
distribute to students for
their copies. Students are
allowed to add or drop
any course in two weeks
time.

Academic
Administration Clerk

Academic Administration
Clerk will update in the
system any students who
wish to add/ drop any of
their courses. This activity
will be done two weeks
after registration.




APPENDIX 4
GRAPHICAL USER INTERFACE (GUI) OF
CAMPUS MANAGEMENT (CM) SYSTEM



GRAPHICAL USER INTERFACE (GUIT) OF CAMPUS
MANAGEMENT (CM) SYSTEM
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Figure 1: Student Master Data using SAP( Currently used in Admission and Registration
Unit)
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Figure 2: Student Information Details
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APPENDIX 5
DATA DICTIONARY (RELATIONAL MODEL)



Dictionary

Entity Atiribute Data Type Length Method Remark

Student ID{PK} NUMBER 6
Name VARCHAR2 6

Status VARCHAR2 14

Sponsor S_Code{PK} NUMBER 6
S_Name VARCHAR2 40

S_ContactNo NUMBER 14

Advisor A ID{PK} NUMBER 6
A Name VARCHAR?Z 40

AIC NUMBER 14

A _ContactNo NUMBER 8

Course CourseCode{PK} NUMBER 40
CourseName VARCHARZ 6

40

SlipRegistration Slip No NUMBER 6
Clerk Clerk_ID{PK} NUMBER 6
Clerk Name VARCHAR2 40

Finance Finance_Ref VARCHAR2 40
Exam Unit Exam_Ref VARCHAR2 40
Reg details Student 1D NUMBER 40
Student Name VARCHAR? 6

Student_Year NUMBER 40

Student_Course NUMBER 10

Course_Plan Course_Name VARCHARZ 40




APPENDIX 6
-SYNTAX OF INTERFACE OF THE PROJECT
-CODE OF TABLE CREATION (RDBMS AND
ORBMS)



SOQL STATEMENT FOR RDBMS TABLE CREATION

CREATE TABLE Sponsor2
(RS ID INTEGER,
RS Name VARCHAR2(20) NOT NULL,
RS_ContactNo INTEGER NOT NULL,
S INTEGER,

CONSTRAINT Sponsor2_PK PRIMARY KEY (RS_ID),
CONSTRAINT Sponsor2_FK1 FOREIGN KEY (SID) REFERENCES Rstuden2(SIDY),

CREATE TABLE advisor2
(AID INTEGER,
Aname VARCHAR2(10},
AOccupation VARCHARZ(10),
RCourseCode VARCHAR2(®) NOT NULL,
SID INTEGER,

studentEnrolled  VARCHAR2(T),
CONSTRAINT adviser2_PX PRIMARY KEY {(AID),
CONSTRAINT advisor2_FK1 FOREIGN KEY (SID) REFERENCES Rstudent(SID},
CONSTRAINT advisor?_FK2 FOREIGN KEY (StudentEnrolled) REFERENCES CourseEnrolled2(StudentEnrolled));

CREATE TABLE clerk?
(CcD INTEGER,
cname VARCHAR2(40),

SID  INTEGER,
CONSTRAINT clerk2_PK PRIMARY KEY (CID),
CONSTRAINT clerk2_FK1 FOREIGN KEY (SID) REFERENCES Rstudent2(SID));

/

CREATE TABLE RegDetails2
{ RRegDetails D INTEGER NOT NULL,
RCourseTaken VARCHAR2(14),
CID INTEGER,

CONSTRAINT RegDetatls2_FK1 FOREIGN KEY (CID) REFERENCES Clerk2(CIDY);
/

CREATE TABLE ExamUnit2
( RExam_ref VARCHAR2(40)),
/
CREATE TABLE Finance2
(RFinance_ref VARCHAR2(40)),
/
CREATE TABLE RStudent2
{ SID INTEGER,
SName VARCHAR2(20) NOT NULL,
SProgramine VARCHAR2(2(),
SSiatus VARCHARZ(10),
SContactNo VARCHAR2(10),
SErmail VARCHAR2(30),

CONSTRAINT RStudent2 PK PRIMARY KEY(SID)),



*link at many side between student and Cotrse using complex datatype
*superclass

CREATE TABLE Reourse2
(Reoursecode VARCHAR2(7 NOT NULL,
Reoursename VARCHAR?2 (25) NOT NULL,
Reredithour BNTEGER NOT NULL,
sD INTEGER,

CONSTRAINT RCourse?_PK PRIMARY KEY (Reoursecode),
CONSTRAINT RCourse2_FK2 FOREIGN KEY (SID) REFERENCES RStudent2(SID));

CREATE TABLE courseEnrolled?

{ StudentEnrolled VARCHAR?(7) NOT NULL,

CourseNamel VARCHAR2(30) NOT NULL,
CourseName2 VARCHAR2(30) NOT NULL,
CourseName3 VARCHARZ(GO NOT NULL,
CourseNamed VARCHAR2{30) NOT NULL,
CourseName3 VARCHAR2(30) NOT NULL,
CourseName6 VARCHAR2(30) NOT NULL,

CONSTRAINT RCourscEnrollled2_PK PRIMARY KEY (StudentEnrolled)),

*link on many side between SlipRegistration and Clerk

CREATE TABLE SlipRegistration?
{ RSlipNo INTEGER NOT NULL,
D INTEGER,

CONSTRAINT SlipRegistration2_PK PRIMARY KEY (RSlipNo),
CONSTRAINT SlipRegistration2_FK FOREIGN KEY (CID) REFERENCES clerk2(CIDN);

DESCRIBE TABLE

DESC RStudent2
DESC Reourse2

DESC Sponsor2



SOL STATEMENT FOR ORDBMS TYPE AND TABLE CREATION

CREATE TYPE ORSponsor]_Type AS OBJECT

( SponsorID Number(s),
SponsorName Varchar2(40),
SponsorContactNo Number(10),
ORStudent] ORStudent] Tab);

CREATE TYPE ORAdviser]_Type AS OBJECT

(A _Code Number{6),
A _Name Varchar2(20),
A_ContactNe Number(10),
ORSBtudent ORStudent1Tab,
CourseEnrolled ORCourseEnrolledl_Type),

/

CREATE TYPE ORClerkl_Type AS OBJECT

(CID Nusmber(6),
C_Name Varchar2(40),
ORStudentt ORStudent1 Tab,
ORSlipReg] OR3lipReg1Tab,
ORRegDetails] ORRegDetadls I Tab),

/

CREATE TYPE ORRegDetails]_Type AS OBJECT

( SID Number(6),
S_Name Varchar2(4(),
S_Programme Varchar2(20),

CourseTaken Number(14));

CREATE TYPE ORCourseEnrolledl_Type AS OBJECT
{ StudentEnrolled VARCHAR2(D),

CourseNamel VARCHAR2(50),
CourseName2 VARCHAR2(50),
CourseName?3 VARCHAR2(50),
CourseNamed VARCHAR2(50},
CourseName> VARCHARZ{50),
CourseNames VARCHAR2(50Y;

CREATE TYPE ORExamUnitE1_Type A% OBJECT
( ReferencePersonE Varchar2(40),
ORRegDetailsl ORRegDetails1Tab),
/

CREATE TYPE ORFinancelF1_Type AS OBJECT
( ReferencePersonl VarcharZ(40),
ORRegDetails! ORRegDetails1 Tab),

/

CREATE TYPE ORStudent]_Type AS OBJECT

( studentlDd Numbex(6),
studenfName Yarchar2(20),
studentProgramme Varchar2(20),
studentContactNo Number(15),

gtudentBmail Varchar2(30))NOT FINAL;
/

*guholass for stadent



CREATE or replace TYPE FoundationStudentl_Type UNDER ORStudent! Type
{ Status Varchar2(10));

*subclass for stadent

CREATE or replace TYPE UndergraduateStudent] Type UNDER ORStudentl_Type
( Status Varchar2(10));

/

*link at many side between student and Couese using complex datatype
*superclass
CREATE TYPE ORCourse!_Type AS OBJECT
(C_CourseCode Varchar2(14),
C_CourseName Varchar2 (403,
C_credithour  Varchar? (5)) NOT FINAL;
!

*subclass
CREATE or replace TYPE ORMinor]_Type UNDER ORCoursel_Type
{ C_Status] Varchar2(14}),
/
*subclass
CREATE or replace TYPE ORMajorl_Type UNDER ORCoursel_Type
{ C_Status2 Varchac2(14y,
/
#*gubelass
CREATE er replace TYPE ORUR]_Type UNDER ORCoursel_Type
( C_Status3 Varchar2(14));
!
*subelass
CREATE or replace TYPE ORCorel_Type UNDER ORCoursel_Type
{ C_Statusd Varchar2(14));

/

*Hink on many side between StipRegistration and Clerk
CREATE TYPE ORSlipReg!_Type AS OBIECT
( SlipNo Number{f)),

/
Fhink. on many side between CoursePlas and Clerk
CREATE TYPE ORCoursePlanl_Type AS OBIECT
{ CourseNameP Varchar2{40},
CourseYearP Number(6));
f

CREATE TYPE ORCourse2Tab AS TABLE OF ORCoursel_Type;
/

CREATE TYPE ORAdvisor1Tab AS TABLE OF ORAdvisor]_Type;
{

CREATE TYPE ORStudent]1 Tab AS TABLE OF ORStudent]_Type;
/

CREATE TYPE ORSlipReg1Tab AS TABLE OF ORSlipReg!_Type;
!

CREATE TYPE ORRegDetails]1 Tab AS TABLE OF ORRegDetailsl_Type;
/

CREATE TYPE ORCoursePlan A8 TABLE OF ORCowrsePlanl_Type;

/

*able for association class

CREATE TABLE ORCourseRegletails]



{C_coursecode ORcourse2tab,

StudentTD ORstadent lab)
NESTED TABLE C_coursecode STORE AS ORcourse_List2,
NESTED TABLE student!D STORE AS ORstudent_List2;

*able for association class
CREATE TABLE ORAdvisedBy
{ GroupName Varchar2(4(),
C_CourseCode ORCourse2Tab,
A_Name ORAdvisor] Tab)
NESTED TABLE C_CourseCode  STORE AS ORCourse2_List2,
NESTED TABLE A Name STORE AS ORAdvisor List,

CREATE TABLE ORSponsor]_Table OF ORSponsor]_Type
NESTED TABLE ORStudent] STORE AS orStudentTable;

CREATE TABLE ORExamUnitl_Table OF ORExamUnitF1_Type
NESTED TABLE ORRegDetails] STORE AS ORRegDetailsTable;

CREATE TABLE ORFinancetnit!_Table OF ORFinanceF |_Type
NESTED TABLE ORRegDetails} STORE AS ORRegDetailsTableF,

CREATE TABLE ORClerk]l_Table OF ORClerkl Type

NESTED TABLE ORSlipReg]l STORE A5 ORSlipRegFable(C
NESTED TABLE ORRegDetails1 STORE AS ORRegDetailaTableC
NESTED TABLE ORStudent STORE AS StudentTableC;

CREATE TABLE OR Advisor_Tablel OF ORAdvisor_Type
NESTED TABLE ORStudent STORE AS ORStudentList,

CREATE TABLE ORStudent]_Table OF ORStudent]_Type;

CREATE TABLE ORCoursel_Table OF CRCoursel_Type;

CREATE TABLE ORMinorl Table OF ORMinorl_Type,

CREATE TABLE ORMajorl_Table OF ORMajor2_Type,

CREATE TABLE ORURI_Table OF ORUR1_Type;

CREATE TABLE ORCorel_Table OF ORCorel_Type;

CREATE TABLE ORRegDetails]_Table OF ORRegDetails}_Type;

CREATE TABLE ORFoundationStudent]_Table OF FaundationStudent]_Type;
CREATE TABLE ORUndergmduateStudent1_Table OF UndergraduateStudent1_Type:

CREATE TABLE ORCowrseEnrolled]_Table OF ORCourseEnrolled] _Type;
DESCRIBE TABLE

DESC ORComsel_Table
DESC ORFoundationStudent]_Table

DESC ORUndergraduateStudent]_Table



APPENDIX 7
ER DIAGRAM (RELATIONAL MODEL)
UML (OBJECT RELATIONAL MODEL)
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APPENDIX 8
INTERVIEW QUESTIONS WITH ADMISSION
AND REGISTRATION UNIT, UTP



PETRONASY

INTERVIEW QUESTIONS Y
Final Year Project (Research) PO :

Information Technology and Information System Dept

“What is the purpose of your unit?”

“Why do you feel that you need a database?”

Why is the database important from your standpoint?

“How do you know that a database will solve the problem?”

“What 1s your opinion with the system that you have now?”

Have upgrades been forecasted for the near future?




