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Abstract: Data mining is a science that has been a rapidly emerging art, harnessed to uncover and exploit novel, valuable, and useful 

relationships in data. Given the increasing reputation of object-oriented databases, it's very critical to look at statistics mining techniques 

in advanced database programs. It is critical to ensure that object-oriented programming concepts are high-quality addressed through 

incorporating them into current databases. Object-oriented programming is used considerably to deal with user-defined data types and 

complicated data. Decision Theory, Machine Learning, and Classification are well-established statistics mining tasks for large-scale 

studies in the fields of information and literature. Classification is a well-established fact-mining assignment that has been extensively 

studied within the fields of data, decision concepts, and machine learning literature. This paper demonstrates the layout of object-oriented 

databases by incorporating object-oriented programming ideas into current relational databases. Simultaneously, an efficient approach to 

classification is also presented for the data mining task. Object-oriented programming concepts such as polymorphism and inheritance 

have been employed in the classification and design of databases. Well-equipped methodologies in self-efficient classification have been 

achieved with the aid of the design of object-oriented databases. The main advantage of this paper is that it employs simple Structured 

Query Language (SQL) queries. So that effective data classification does not have to resort to complex techniques. This method has been 

found to have lower implementation overhead compared to traditional databases by significantly reducing the amount of memory space 

used for storage. 
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1. Introduction 

In today's modern-era organizations, the amount of data stored in 

the database is increasing at a very rapid pace. Valuable hidden 

knowledge is derived from these stored data for effective 

decision-making. The Discovery of such knowledge is very 

useful. Developing methods of extracting understanding from the 

facts saved inside the database is of utmost significance. Data 

mining entails analyzing information with the assistance of 

sample recognition technology through the use of statistical and 

mathematical techniques [1]. It additionally permits meaningful 

new correlations, promising approaches, and analysis of massive 

amounts of information stored in repositories. Data class is one of 

the essential responsibilities of records mining [2]. A Data type is 

a process in which the magnificence or idea of the fact enables 

prediction to discover a treasured set of models. Data 

classification plays an important role in predicting sets of classes 

that are self-descriptive and with an unknown class label. Data 

analysis is a specialized technique used to integrate data mining 

techniques with potential effectiveness [3]. The knowledge is 

stored to provide a uniform framework for data mining. Large 

datasets are handled efficiently with the help of this stored 

knowledge. 

Relational databases (RDB) play an important role in the retrieval 

of huge amounts of data [4]. It has been a familiar solution for 

efficient storage. The static additives of organizational facts 

evolved from RDB tables. Only easy predefined statistics sorts 

may be handled by the usage of RDB. Problems arising from 

multimedia, complicated data types and user-defined information 

sorts also can be encountered. RDB era fails to fulfill the 

problems related to complicated statistics systems. The semantics 

of relational databases can't be achieved without the assistance of 

users. The best way to overcome these problems is to use an 

object-oriented database (OODB)[5]. Object-oriented models 

capture data complexity and semantics based on the concepts of 

generalization and abstraction. Therefore, object-oriented 

databases (OODB) are being employed by many research 

organizations to solve problems. 

The concepts of object-oriented languages are used in OODB 

databases. The main strength of OODB is its potential to deal 

with interconnected information and complex applications [6]. 

The present item-orientated database management structures 

aren't green sufficient to compete inside the market with 

relational opposite numbers inside the modern-day situation. 

Many applications are built using existing relational database 

management systems. Applications can be further improved by 

incorporating object-oriented concepts. Features can be exploited 

by employing Object Oriented concepts with RDBMS [7]. 

An innovative and new object-orientated database design is 

offered in this paper. OODB is designed in an efficient mode. 
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This has helped in accomplishing the green category on the 

database. The proposed approach contains the features of item-

orientated programming ideas, including inheritance and 

polymorphism, to achieve the goals [8]. Polymorphism performs 

a completely critical role in object-oriented programming 

standards. Polymorphism is described as "one interface, many 

implementations". In the preceding literature, 3 distinct forms of 

polymorphisms had been labeled as pure, stable, and dynamic. 

Pure polymorphism refers to a function taking parameters of 

more than one statistic sort. Virtual features and dynamic 

polymorphism are finished by using inheritance. Runtime binding 

and dynamic binding can be used interchangeably at run-time to 

substitute polymorphic objects. Its main advantage is to simplify 

the definition of the client and allow it to substitute at run-time 

[9]. 

Object-oriented databases have been achieved by developing 

object-oriented programming concepts to extend existing 

relational databases. OODB is primarily structured in inheritance 

by employing class hierarchies. Inheritance or class relations i.e. 

"is-a" and "has-a" have been used to represent the class hierarchy. 

The object-oriented programming concept has been achieved by 

using polymorphism to achieve better classification. 

Polymorphism is designed by classifying OODB to enable the 

use of simple SQL queries[10]. The efficiency of the proposed 

approach is shown with the help of experimental results. OODBs 

are designed with very little implementation overhead and a lot of 

memory space as compared to RDBs. 

The rest of the paper is organized by including various sections as 

follows; A brief review is shown in section 2 on how to 

incorporate OOP concepts into data mining and database 

operations. This section deals with OODB mining. A brief 

description of OODB is presented with the help of Section 3. The 

proposed approach for effective classification is presented in 

detail in Section 4 along with the design of the OODB. The 

findings are summarized in Section 6 by summarizing the results 

of the experiments with the help of Section 5. 

2. Literature Review 

Object-oriented concepts and object-oriented mining are included 

in the database. Successful research related to data mining tasks 

has inspired research in data mining. Below is a brief review of 

some of the research related to our work.  

Presented an efficient way of describing the knowledge from 

object-oriented data mining by creating a framework ‘Escher’ for 

object-oriented data mining by Sun, Jing [11]. 

The concepts of schema and multi-object development capable of 

retrieving the instances of each group at a later time were 

proposed by Sahoo, and Santosh Kumar [12].  

Osman and Abdullahi Sidow[13] proposed an approach for 

demonstrating technology performance with the Target Mailing 

App by integrating complex object properties using complex data 

classification techniques. 

Object structure relationships and object hierarchies were 

integrated into the classification process. It was employed using a 

method called CO4.5. Advantages such as multi-target class 

prediction and direct complex object discovery were achieved 

with the help of CO4.5. 

An object-oriented data mining query language was developed by 

de la Vega, Alfonso [14], in which various types of knowledge 

were mined from OODB. An object cube model was developed 

by Leprince, Julien [15] presented. It has been of great help in 

online analytical processing and class-based normalization and 

data mining. The integration of trends, the association rule 

mining algorithm, and the integration of apriori were described 

by Kurnia, Yusuf [16] presented with the F2 OODBMS. The vast 

object-oriented database was used by Merzah, Bayadaa M [17] to 

present a set of data mining opportunities. With the help of this, 

the users got knowledge of a huge object-oriented database. An 

object-oriented framework was proposed by Satheesh, Kumar[18] 

Which  helps to integrate heterogeneous database schemas for 

data mining. 

3. Object-Oriented Databases  (OODB) 

A significant contributor is OODB's [19] ability to represent real-

world concepts in the form of a data model. OODB manages 

databases efficiently by providing efficient and presentable 

methods. 

OODB has been adapted to object-oriented applications to 

support complex data relationships and a variety of structures, 

including trees and composite objects. OODB systems are great 

helpers for handling complex databases efficiently. It allows 

users to define a database to create, adjust, and drop tables and set 

up constraints. OODB is a group of inter-relationships between 

objects and objects, wherein items that are comparable in conduct 

and homes are organized into training. Each class is a box of 

shared strategies and a hard and fast of common attributes, in 

which instance variables and attributes of a class can be defined. 

The behavior of items related to method classes may be subject to 

the problems described in it. A class/subclass hierarchy is used to 

symbolize complex objects [20]. 

Composite object modeling and inheritance mechanisms are 

incorporated into the OODB model by employing its features. 

Class features can be divided into complex and simple methods to 

deal with the increased complexity. Classification and 

generalization are two important abstraction principles designed 

to structure the object-oriented approach [21]. Objects with 

similar properties, structure, and behavior are divided into 

classes, in which classification is defined as an abstract principle. 

With the help of generalization, all the common properties shared 

by multiple classes are used to create a class hierarchy by 

organizing them into a super class. 

4. Object Oriented Concepts in Database Design 

ODBMS [22] has been designed, defining three approaches. It is 

extended by the Object-Oriented Programming Language 

(OOPL) using a relational DBMS started from scratch in the 

third. In the first approach, OOPL with transaction support allows 

multiple concurrent accesses to be developed by including 

storage to develop an ODBMS. Creating an extended relational 

approach by including object-oriented features such as complex 

objects, polymorphism, methods and encapsulation, inheritance, 

and classes in which an ODBMS can use an existing relational 

DBMS [23]. The third approach is to create an ODBMS from the 

ground up using database technology such as UniSQL and 

OpenODB. The second approach is employed in this paper to 

expand relational databases. The proposed approach incorporates 

the concepts of inheritance and polymorphism into an OODB 

design to perform classification. A collection of tables is called a 

database. In a database, there are many tables available with 
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common fields. In our approach, the fields are used together to 

form a normalized table by grouping such common sets. One of 

the well-known OOP concepts involves representing classes in 

hierarchies by which to achieve a newly created table inheritance 

hierarchy. An important object-oriented feature, dynamic 

polymorphism, is derived from having the same name and 

structure of methods in different classes. Which are operated 

differently depending on the calling object. Polymorphism is the 

use of object-oriented concepts to achieve classification 

effectively and simply. Using these object-oriented concepts 

allows for the design of OODB to answer even complex 

questions more efficiently. This enables classification to be 

achieved effectively. 

In this example University database is used, in which 't' 

represents a set of all tables that have some fields in common.  A 

normalized table is constructed by adding all those common 

fields from the table set  't'. The efficiency of the proposed 

approach is illustrated by considering a traditional University 

system. University systems may have many tables available in the 

database, but this approach focuses on three tables. Professor, 

Student, and Adminstaff.These tables are represented in fig. 1 and 

alike are represented as classes by best illustrating the OOP 

concepts. The class structure is presented in Fig 2. Each table has 

a set of table-specific fields and a set of common fields 

(highlighted), shown in the class structure above. 

 

 

 

 
(a) 

 

 
(b) 

 

 
(c) 

Fig. 1. Sample tables of professor, student and adminstaff 

 

 

 

 

 

 

 

Class 

Professor 

Class Student Class 

Adminstaff 

ProfessorID; Enrollment; StaffID; 

DateofJoining; semester; Designation; 

Place ID; 

City; 

State; 

Postal Code; 

Country; 

HomePhone;  

Religion; 

Department; 

Name; 

Age; 

Gender; 

MaritalStatus; 

BirthDate; 

Religion; 

Title; 

Title 

Name; 

Age; 

Gender; 

MaritalStatus; 

BirthDate; 

Religion; 

 

Subject; Department;  Section; 

ContactName; 

Age; 

Gender; 

Marital Status; 

Title; 

Birth Date; 

PlaceId; 

City; 

State; 

PostalCode; 

Country; 

Phone; 

PlaceId; 

City; 

State; 

PostalCode; 

Country; 

Phone; 

Appointment 

type; 

Subject;  

 

Fig. 2: Traditional Class Structure of Professor, Student and 

Adminstaff Table 

 

Common fields such as gender, age, and name are included in 

the employee table. Title, fare date, etc. are included in table-

specific fields. Common fields in most tables are frequent, 

increasing space complexity and redundancy. The tables need 

to be searched separately if a query is fired to retrieve a set of 

records. That effects data classification across the organization 

to meets a particular rule. OODBs achieve better classification 

by incorporating the legacy concept of OOP into the design.  

 

Common   

Attributes  
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5. Design of the OODB 

To remove the problem of redundancy in the proposed 

approach, OODB is designed using the legacy concept of OOP. 

The table set 't' means all available common or common fields 

are searched. A single table is used to store all these common 

or common fields. All related tables can use it. Normalized 

tables have much in common with the base class of the OOP 

paradigm [24]. A new table named "person" has been created in 

the proposed approach. This table contains all those common 

fields. Other tables get information from the Person table 

without defining it. The "has-a" relationship is depicted using 

two important mechanisms: structure and generalization. A 

"has-a" relationship is represented by a structure. Both these 

relationships can be portrayed very well. All common fields are 

available in the normalized table "Person". Table "Professor, 

Student, and Adminstaff" has inherited table "Person." This is 

referred to as the "is-a" relation. a person who can be a 

professor, a student, or a member of the administrative staff An 

object reference to the table "Location" in the table "Person" is 

used to give an example of a creative relationship. Table 

Person has a "Has-A" relationship with Table Place. A person 

has a place, and a place has a postal code. The proposed OODB 

design is displayed in Figure 3 to represent the inheritance class 

hierarchy. 

 
 

Fig. 3. Inheritance hierarchy of classes in the proposed OODB 

design 

 

In the pictured design, the arrows (→) are used to represent the 

"has-a" relationship and the small triangle ( ) represents the 

"has-a" relationship. The fields are treated as attributes of the 

base class 'Person' and the normalized table 'Person' as the base 

class 'Person'. All common properties are present in the base 

class 'Person'. Special properties are inherited by other classes 

i.e. Professor, Student and Adminstaff. Inheritance allows for 

the definition of special methods in subclasses and generalized 

methods in the base class. E.g. by defining a method 

getContactNumebrs() in base class 'Person' to get contact 

numbers of all people associated with the organization by its 

subclasses can be shared. 

One can use the generalized class 'Person' to represent the 

composition relationship to the other two classes 'Postcode' and 

'Place'. The class 'Person' instance variable accesses the object 

reference of the classes 'PostalCode' and 'Place'. The database 

can be expanded by adding new tables using the inheritance 

concept. Common fields can be obtained from the normalized 

table by inheriting. The tables in the proposed OODB design 

are shown in Fig 4. 
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Fig. 4. Tables in the proposed OODB design-Professor, Student, Adminstaff,  places and postalcode. 

5.1   Classification in the designed OODB 

Classifications in OODB are explained in this section with sub-

sections designed to demonstrate simple SQL queries and the 

OOP concept of polymorphism. Dynamic polymorphism or 

overdue binding facilitates definition techniques with identical 

names in different instructions[25]. The technique referred to 

as runtime is determined based on the calling object. The 

concept of polymorphism using the classify() method for all 

tables produces sample code. 

5.1.1 Classification in the table ‘Person’ 

The SQL query in the below code classifies the person based 

on their city, state and country.  

Class Person 

{ classify(String Option) 

{if(option.equals("city")||option.equals("country")||option.eq

uals("State")) 

query = new String("SELECT Person.Personid,name,age, 

"+option+" FROM person,PostalCode, Place "+" WHERE  

person.PlaceId=[Place].placeid 

And"+"[PostalCode].postalcode= [Place].postalcode order by 

"+option); 

            }}; 

5.1.2 Classification in the table ‘Professor’ 

The below SQL query performs city wise, state wise and 

country wise classification of Professor. 

Class Professor extends Person 

{ classify(String Option) 

           {if(option.equals("city")||option.equals("country")|| 

option.equals("state")) 

query = new String ("SELECT personId, name,age, "+ 

option +             " FROM person, Professor, PostalCode, Place 

"+             "WHERE (person.personid=Professor.Professorid 

And " +             "person.PlaceId=[Place].placeid And "+              

"[PostalCode].postalcode=[Place].postalcode)orderby "+ 

option); 

            }}; 

 

5.1.3 Classification in the table ‘Student’ 

The below SQL query classifies the Student based on city, state 

and country.  

Class Student extends Person 

{classify(String Option) 

 {if(option.equals("city")||option.equals("Country")||o

ption.equals("state")) 

query = new String( "SELECT Student.Enrollment, 

name,age,                    "+option+ " FROM person, Student, 

PostalCode, Place "+ 

"WHERE person.personid=Student.Enrollment  And "+                           

"person.PlaceId= [Place].placeid And "+ "[PostalCode]. 

postalcode=[Place].postalcode order by "+option); 

 }}; 

5.1.4 Classification in the table ‘Adminstaff’ 

The Adminstaff are classified based on city, state and country 

using the following SQL query.  

Class Adminstaff extends Person 
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{  classify (String Option) 

{if(option.equals("city")||option.equals("country")||option.eq

uals ("state")) 

 

query = new String( "SELECT Adminstaff.Staffid, 

name,age,    

 "+option+ " FROM person, Adminstaff, PostalCode, Place 

"+ "WHERE person.personid=Adminstaff.Staffid And "+                       

 "person.PlaceId=[Place].placeid And "+ "[PostalCode]. 

  postalcode=[Place].postalcode order by "+option); 

    }}; 

The main objective of the proposed approach is to complete the 

classification process using a simple SQL query. Existing 

classifications have been used for OODB employing complex 

techniques such as nearest neighbor methods, neural networks, 

and decision trees. The classify() method is used for individual 

entities such as Adminstaff, Student and Professor. The 

classify() method can be reached with the help of the following 

simple code. 

 

switch(option) 

 {   case 1:{ 

     person = new Professor(); 

     person. classify(field); break; 

          } 

     case 2:{ 

     person = new Adminstaff(); 

     person. classify(field); break; 

            } 

     case 3:{ 

     person = new Student(); 

     person. classify(field); break; 

            } 

     case 4:{ 

     person = new Person(); 

     person. classify(field); break; 

             } 

   } 

By defining the method 'classify' in all the classes the method 

to be called based on the object is fixed. The above practice of 

OOP is presented in the form of dynamic polymorphism. 

Writing and managing code becomes very easy by integrating 

the concept of polymorphism. In designed OODB, simple SQL 

queries are used to perform the classification task effectively. 

By incorporating OOP concepts in the proposed approach, the 

maximum benefits of OOP can be exploited. The task of 

classification is also done more effectively for designing 

OODBs. 

6.  Result and  Outcome 

With the help of this section, the experimental results of the 

proposed approach are depicted. In general, an organization can 

have any number of tables. In this database, we have 

considered only three tables to show, covering object-oriented 

programming concepts. There are too many records in each 

table. Object-oriented programming concepts have made a 

successful attempt to substantially reduce implementation 

overhead. Along with this, the memory space has been reduced 

to a great extent. With the help of this proposed approach, the 

memory space saved is calculated by comparative analysis of 

the space used after normalization of tables and before 

normalization. For this purpose, different numbers of records 

are used, such as 5000 (561.5234 KB of memory), 4000 (with 

449.2187 KB), 3000 (with 336.91406 KB of memory), 2000 

(with 224.6093 KB of memory) and 1000 (with 112.3046 KB 

of memory saved). Results of comparative analysis are 

displayed in tables of fig. 5. 
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Fig. 5. The results of comparative analysis in tabular form with varying number of instances. 

 

A graphical representation of the results is presented with the 

help of Fig 6. The memory space saved has also been found to 

increase as the number of records in each table increases. 

 

 
Fig. 6. Graph demonstrating the above evaluation results 

 

In addition, a lot of memory space is saved by including entity-

specific methods in common subclasses and methods in 

generalized classes. In the proposed approach, normalizing 

classes avoid redefining the methods for the respective classes. 

If there are 'm' classes, placing the common methods in the 

base class can save memory space of  


=

−
n

j

th methodjofsizememorym
1

        )1(

 
Where ‘n’ is the number of common methods in the super 

class. 

 

7. Conclusion 

Research in this field has increased rapidly in the last few 

decades due to the increasing interest in data mining. 

Management of complex information and user data types can 

be easily achieved by incorporating object-orientation concepts 

into relational database management systems. Through this 

paper, one such approach is presented in which the design and 

classification of object-oriented databases have been effectively 

used in a very simple way. Object-oriented programming 

concepts like polymorphism and inheritance are covered in the 

presented approach. This design for simple SQL queries is 

introduced by an efficient classification function from OODB. 

The effectiveness of the presented approach is easily 

demonstrated in the experimental results. Through the proposed 

technique implementation overhead has reduced by using 

OODB's design. It has also helped in reducing the amount of 

memory space required as well. 
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