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Abstract : Object-Oriented Databases Management Systems (OODBMS) are built to overcome Relational Database Management Systems (RDBMS) weaknesses. Despite these new systems, RDBMS remain much more used than any other database system. According to previous researches, OODBMS present also some weaknesses which demotivate IT engineers to migrate from RDBMS to OODBMS or to develop applications based on OODBMS. The aim of this article is to analyze Object-Oriented Database (OODB) Models weaknesses and to propose guidance that can help in overcoming these weaknesses. We used   a descriptive approach to show up an effective OODB model.  
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I. Introduction

An Object-Oriented Database is based on Object-Oriented model. Gopalakrishna and Udayashankar (2012) specify that Object-Oriented databases or object databases incorporate the object data model to define data structures on which database operations can be performed. According to them, OODB store object rather than data such as integer and strings. OODB implements Object-Oriented concepts to provide access 
to persistent objects using any Object-Oriented Programming language. This means that Object orientation allows a more direct representation and modeling of real-world problems while database functionality is needed to ensure persistence and concurrent sharing of information in applications.
Object-Oriented Data model aims to reduce the overhead of converting information representation in the database to an application specific representation. This model allows for data persistence and storage by storing objects in the databases. (Gopalakrishna & Udayashankar, 2012). This model allows overcoming some limitations encountered with Relational models which are currently the most used in the world. Among these limitations we can specify the poor representation of real world entities as mentioned by Hardeep (2015).  
OODB model has several advantages as proved by Brännvall (2000): Reduced Maintenance, Real world modeling, Extensibility, Improved reliability and flexibility, Removal of impedance mismatch, Encapsulation, High code reusability and Support for schema evolution

However OODB models presents also limitations as showed by some researchers. Hardeep (2015) mentioned Consistency constraints mechanisms which are not fully implemented, difficulties to optimize queries in object databases, No fixed query algebra, No facility for Views and the coherency between RDB and OODB models whose architecture must be providing some coherency between them.  We added also Lack of normalization process because this process is not mandatory within OODB model.
II. Materiel and Methodology

Description of Object-Oriented Databases’ model 

To understand how Object-Oriented Database model is designed we used the descriptive method. For this, we described a part of database called Medical Members Management Database (MMMD). Note that initially, this database is designed with relational model and it is used by a large Rwandan institution RSSB (Rwanda Social Security Board) to registry their medical members or to modify data related to these members. To conduct our research, we have redesigned this database (MMMD) with object-oriented model. The following is the description of principal elements of this database.
2.1 Classes and objects
A class is an entity in Object-oriented databases; it is a collection of objects (or instances) that share the same sets of attributes and methods. In our case we have 8 classes such as: 

All_members, Affiliates, Dependents, Affiliate_change_status, Dependent_change_status, Affiliate_status_reasons,  Dependent_status_reasons and Parent_relationships
2.2 Relationships and inheritance between classes

Our model has two types of relationships such as inheritance relationships and association relationships. The example of inheritance relationship is the relationship from the super-class All_members to two sub-classes Affiliates and Dependents. This means these last classes inherit attributes and methods from the first class. As for the examples of association relationships we first mentioned  the relation  “has_as_dependents/depends_on”, a bidirectional relationship from Affiliates class to Dependents classes and vice versa. This relationship is of type “one-to-many”, this means one affiliate may have on or many dependents. Then we mentioned the relation  “change_affiliate_status_due_to”, which is a unidirectional relationship between Affiliates class and Affiliate_status_reason class. This relationship is of type “many-to-many”,  this means one affiliate may change status due to one or many reasons and one affiliate status’s reason may be related to many affiliates.

2.3 Methods

Methods are operations defined with classes; they permit to execute different events within the database. In our cases we can mention for example the method void registration() defined within All_members class to registry a new member

Constraints of integrity are also defined within these methods. For example constraints defined within the method registration() of All_members method. By these constraints the last name and the first name must be not null and the date of birth must be before or equal to the current date.

2.4 Designing an effective Object-Oriented Database model 

OODB model can be designed using different languages; in this work we used the Unified Modeling Language (UML) which graphically shows the structure of the database.  By this language, the structure of classes and relationships between them are clearly shown. The following is the design of MMMD using UML:
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Figure 1. Designing of MMMD using UML

This model represents simple data as the same way the Relational model represents data. It represents also complex data  or multivalued data (For example the attribute Member_type of All_members class which is multivalued) and complex relationship or many-to-many relationships
III. Result and Tables

Evaluation of Object-Oriented and Relational database’s models 

The evaluation of Object-Oriented database‘s model first has been done by comparing it with the Relational Database model
	Characteristic
	Relational database model
	Object-Oriented database model
	Comment

	Representation of simple data
	Easy
	Easy
	

	Representation of simple relationships
	Easy
	Easy
	

	Representation of complex data
	Difficult 
	Easy
	OODB  appropriately represents complex data

	Representation of complex relationships
	Difficult
	Easy
	OODB  appropriately complex relationship

	Encapsulation
	Applicable
	Non applicable
	Reduced maintenance within OODB 


As shown by the table 1, we found that OODB model is more advantageous than RDB model in terms of representation of real entities because the first model easily represents simple and complex data whereas RDB model easily represents only simple data. We found also that the following limitations of OODB model shown in the previous researches have been overcome as follow:

· Overcoming the limitation related to the coherency between RDB and OODB models

To allow the migration from RDB model which is the most used in the World to OODB model, the architecture of this last model must have many similitudes with RDB model. Almost all tables within RDB model are presented as classes within OODB model.

Table 1. Comparison of OODB and RDB models on ways of representation of real world entities

· Overcoming the limitation related to the mechanisms to implement consistency constraints 

According to the previous researches, the mechanisms to implement consistency constraints are not fully implemented in OODB model, most of constraints are not defined with attributes such are in Relational database model. However, with inheritance and association relationships between classes, some constraints are implicitly implemented for example Affiliates class is a subclass of All_members class, this mean you cannot remove or update an object of All_members without removing or updating the corresponding object in Affiliates class. These implicit constraints are added on the explicit constraints defined with methods or defined as involved class.

· Overcoming the limitation related to the normalization process
The normalization process is not mandatory and it is not possible for the class with complex data. To reduce data redundancy of data and methods, encapsulation property and inheritance relationship are used. For example, the Last_name of an affiliate (object of Affiliates class) is obtained by his inheritance to the All_members class. The hierarchic relationship also can be used to reduce data redundancy: for example, the class Dependents can be a relation between Affiliates class and Parent_relationships class.

4. Conclusion 

The study of OODB model showed that, it represents real world entities better than RDB model. We found also that it presents limitations which can be overcome by properly setting relationships between classes. This is why we recommend that IT engineers have to increase knowledge about this technology.
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