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Object-Oriented Design 

Object–Oriented Design (OOD) involves implementation of the conceptual model 
produced during object-oriented analysis. In OOD, concepts in the analysis model, which 
are technology−independent, are mapped onto implementing classes, constraints are 
identified and interfaces are designed, resulting in a model for the solution domain, i.e., 
a detailed description of how the system is to be built on concrete technologies. 

The implementation details generally include: 

 Restructuring the class data (if necessary),

 Implementation of methods, i.e., internal data structures and algorithms,

 Implementation of control, and

 Implementation of associations.

Grady Booch has defined object-oriented design as “a method of design encompassing 
the process of object-oriented decomposition and a notation for depicting both logical 
and physical as well as static and dynamic models of the system under design”. 

 

Object-Oriented Programming 

Object-oriented programming (OOP) is a programming paradigm based upon objects 
(having both data and methods) that aims to incorporate the advantages of modularity 
and reusability. Objects, which are usually instances of classes, are used to interact with 
one another to design applications and computer programs. 

The important features of object–oriented programming are: 

 Bottom–up approach in program design

 Programs organized around objects, grouped in classes

 Focus on data with methods to operate upon object’s data

 Interaction between objects through functions

 Reusability of design through creation of new classes by adding features to 
existing classes

Some examples of object-oriented programming languages are C++, Java, Smalltalk, 
Delphi, C#, Perl, Python, Ruby, and PHP. 

Grady Booch has defined object–oriented programming as “a method of implementation 
in which programs are organized as cooperative collections of objects, each of which 

represents an instance of some class, and whose classes are all members of a hierarchy 
of classes united via inheritance relationships”. 
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Modularity 

Modularity is the process of decomposing a problem (program) into a set of modules so 
as to reduce the overall complexity of the problem. Booch has defined modularity as: 

“Modularity is the property of a system that has been decomposed into a set of cohesive 
and loosely coupled modules.” 

Modularity is intrinsically linked with encapsulation. Modularity can be visualized as a 
way of mapping encapsulated abstractions into real, physical modules having high 

cohesion within the modules and their inter–module interaction or coupling is low. 

 

Hierarchy 

In Grady Booch’s words, “Hierarchy is the ranking or ordering of abstraction”. Through 
hierarchy, a system can be made up of interrelated subsystems, which can have their 

own subsystems and so on until the smallest level components are reached. It uses the 
principle of “divide and conquer”. Hierarchy allows code reusability. 

The two types of hierarchies in OOA are: 

 “IS–A” hierarchy : It defines the hierarchical relationship in inheritance, 
whereby from a super-class, a number of subclasses may be derived which may 
again have subclasses and so on. For example, if we derive a class Rose from a 

class Flower, we can say that a rose “is–a” flower.

 “PART–OF” hierarchy : It defines the hierarchical relationship in aggregation by 
which a class may be composed of other classes. For example, a flower is 
composed of sepals, petals, stamens, and carpel. It can be said that a petal is a 
“part–of” flower.

 

Typing 

According to the theories of abstract data type, a type is a characterization of a set of 
elements. In OOP, a class is visualized as a type having properties distinct from any 
other types. Typing is the enforcement of the notion that an object is an instance of a 
single class or type. It also enforces that objects of different types may not be generally 

interchanged; and can be interchanged only in a very restricted manner if absolutely 
required to do so. 

The two types of typing are: 

 Strong Typing : Here, the operation on an object is checked at the time of 

compilation, as in the programming language Eiffel.

 Weak Typing : Here, messages may be sent to any class. The operation is 

checked only at the time of execution, as in the programming language Smalltalk.

 

Concurrency 

Concurrency in operating systems allows performing multiple tasks or processes 
simultaneously. When a single process exists in a system, it is said that there is a single 
thread of control. However, most systems have multiple threads, some active, some 
waiting for CPU, some suspended, and some terminated. Systems with multiple CPUs 
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UML structural diagrams are categorized as follows: class diagram, object diagram, 
component diagram, and deployment diagram. 

 

Class Diagram 

A class diagram models the static view of a system. It comprises of the classes, 
interfaces, and collaborations of a system; and the relationships between them. 

 

Class Diagram of a System 

Let us consider a simplified Banking System. 

A bank has many branches. In each zone, one branch is designated as the zonal head 
office that supervises the other branches in that zone. Each branch can have multiple 
accounts and loans. An account may be either a savings account or a current account. A 
customer may open both a savings account and a current account. However, a customer 
must not have more than one savings account or current account. A customer may also 
procure loans from the bank. 

The following figure shows the corresponding class diagram. 
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