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ABSTRACT 
 

Object-oriented technology is becoming increasingly popular in industrial software development environments. This 

technology helps in the development of a software product of higher quality and lower maintenance costs. Thus, 

measuring the relationships has become a prerequisite to develop efficient techniques for analysis and maintenance. 

The extent of cohesion in an object-oriented system has implications for its external quality. In this thesis Cohesion 

Metrics Tight Class Cohesion (TCC) and Loose Class Cohesion(LCC) on the programs to calculate the cohesion 

value and compare the result. On the basis of result we differentiate between complexities of inheritance and 

interface.    
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I. INTRODUCTION 

 

The Object-Oriented (OO) software development 

technology was initially introduced in the early 1990s. 

OO technology employs Classes together with Objects 

and their interdependencies to design and implement 

systems. OO introduced various underpinning 

approaches to software development which distinguish 

OO from traditional software development paradigm. It 

is used to encapsulate a set of closely related 

functionality in a structured hierarchy where common 

functionality is added in one class and more specialized 

functionality of that class is added in other classes. 

 

Object-oriented technology is becoming increasingly 

popular in industrial software development 

environments [7]. This technology helps in the 

development of a software product of higher quality and 

lower maintenance costs. Since the traditional software 

metrics aims at the Procedure-oriented software 

development so it cannot fulfill the requirement of the 

object-oriented software, as a result a set of new object 

oriented software metrics came into existence. Object 

Oriented Metrics are the measurement tools adapted to 

the Object Oriented paradigm to help manage and foster 

quality in software development [7]. OO technology 

introduced various underpinning approaches like 

concept of classes, interfaces etc. to the software 

development which distinguish it from traditional 

software development paradigm.  

 

Object/instance is a run time structure with state and 

behavior. Object state is stored in its fields (variables) 

and behavior as its methods (functions).Class is static 

description of object [6]. Inheritance is one of the most 

widely used concept of OO paradigm. It is used to 

encapsulate a set of closely related functionality in a 

structured hierarchy where common functionality is 

added in one class and more specialized functionality of 

that class is added in other classes. The specialized 

classes inherit the common functionality from their 

super class and add their own extra functionality. The 

primary concern of inheritance is to promote reusability 

in a system.  

 

To meet the above objectives, the following steps are 

taken:  

 Set of 22 metrics is first defined and then 

explained using examples. Their values are 

computed for three standard projects and 

interpretations are drawn regarding their inter-

relationships from the metric values. The fault 
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prone classes are also identified based on earlier 

empirical investigations.  

 To find whether all these metrics are 

independent or are capturing same underlying 

property of the object being measured, 

distribution of the metric values is computed 

and principal component analysis on these 

metric values is done.  

 The relationship between design measures and 

size of the class is analyzed to determine 

empirically whether the measure, even though it 

is declared as a coupling, cohesion, or 

inheritance measure, is essentially measuring 

size.  

 

When a software system program is modularized, its 

tasks area unit divided into many modules supported 

some characteristics. As we know, modules area unit set 

of directions place along so as to attain some tasks. 

They are although, thought-about as single entity 

however could confer with one another to figure along. 

There is a unit measures by that the standard of a style 

of modules and their interaction among them is often 

measured. These measures area unit known as coupling 

and cohesion. 

 

II. LITERATURE SURVEY 
 

In Year -2010, V. Krishnapriya and Dr. K. Ramar have 

measured interface concept by using coupling metrics 

on design based and have proved interface is more 

effective in use then inheritance to increase reusability 

of a code in object oriented programming [1]. In this 

paper, measurement of inheritance and interface is 

calculated using cohesion metrics using a example and 

prove the usage of interface increased the reusability 

James m. Bieman and byung kyoo kang published a 

Paper on Cohesion and reuse in object oriented system 

explaining the TCC and LCC on C++ Program [4]. 

 

There are many metrics to find class cohesion but no 

standard metric or definition has been generally 

accepted, out of available [Fenton & Pfleeger 1998], 

[Counsell et al. 2002] and [Etzkorn et al. 2004]. A 

reasonable metric to measure class cohesion should give 

an insight to the relatedness among the methods of a 

class while considering the impacts of inheritance 

paradigm on local class cohesion.  
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Table 1 Literature Survey 

 

III. METHODS AND MATERIAL 
 

Object oriented design is becoming more popular in 

software development environment and object oriented 

design metrics is an essential part of software 

environment. Metrics measure certain properties of 

software system by mapping them to numbers (or to 

other symbols) according to well-defined, objective 

measurement rules. Design Metrics are measurements 

of the static state of the project’s design and also used 

for assessing the size and in some cases the quality and 

complexity of software. Analysis and maintenance of 

Object-Oriented (OO) software is expensive and 

difficult.  

 

We take two C# programs one implemented with 

inheritance and one with interface. Then we apply 

Cohesion Metrics Tight Class Cohesion(TCC) and 

Loose Class Cohesion(LCC) on the programs to 

calculate the cohesion value and compare the result. On 

the basis of result we differentiate between complexities 

of inheritance and interface.    

 

 
Figure 2. Proposed System Architecture 

 

Thus, measuring the relationships has become a 

prerequisite to develop efficient techniques for analysis 

and maintenance. The extent of coupling and cohesion 

in an object-oriented system has implications for its 

external quality. Various static coupling and cohesion 

metrics have been proposed and used in past empirical 

investigations; however none of these have taken the 

run-time properties of a program into account. As 

program behavior is a function of its operational 

environment as well as the complexity of the source 

code, static metrics may fail to quantify all the 

underlying dimensions of coupling and cohesion.  

 

IV. RESULTS AND DISCUSSION 
 

Software functionality very well, and also how can we 

use the software functionality in new environment thus 

we can find our purpose with few fault and few pace. 

And it also increases the ratio since we utilized software 

functionality effectively to receive the desire purpose of 

the project. 

 

 
Figure 3.  Calculate TCC ,LCC and LCOM metric 

for Inheritance and Interface Program 
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Figure 4. Graph show TCC, LCC and LCOM metric for 

Inheritance and Interface Program 

 

 
Figure 5. Calculate Size, Flexibility, Portability and 

Indecency metric for Inheritance and Interface Program 

 
Figure 6. Graph shows Size, Flexibility, Portability and 

Indecency metric for Inheritance and Interface Program 

 
Figure 7. Calculate CBO 

 
 

Figure 8. No of Association 

 

 
 

Figure 9. Number of Dependencies In metric and 

Number of Dependencies out metric for Inheritance 

Program 

 

V. CONCLUSION 

 
To improve modularity and encapsulation the inter class 

cohesion measures should be larger. By using more 

interfaces compared to inheritance the coupling 

measures are reduced. Good abstractions typically 

exhibit high cohesion. In Comparison of cohesion in 

between inheritance and interface for the modules, 

functions, attributes, classes in oops through cohesion 

metrics is done, and interface is calculated as more 

reusable code than inheritance. The more independent a 

class it is easier to be reused by another application.” 
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