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Abstract 

In this paper a significant effort is made to quantify analyzability using object oriented software. Analyzability 
is the key attribute of maintainability for high quality products. A metric based model for analyzability 
quantification has been proposed by establishing the relation between analyzability and object oriented design 
constructs. The proposed model is empirically validated and statistical significance of the study discusses the 
high correlation for model acceptance. Design complexity of software is also an influencing factor of 
analyzability with negative impact. 
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1. Introduction 

   Maintainability is one of the most significant characteristics of software quality. Most of software 
companies splurge 60 to 70 percent of resources for correcting, adopting and maintaining the 
existing software [1]. Most of companies spend over 70 percent amount on testing maintenance of 
the software to control the quality [2].  The ISO/IEC 9126 standard describes a model for software 
product quality that dissects the overall notion of quality into 6 main characteristics: functionality, 
reliability, usability, efficiency, maintainability, and portability [3].Maintainability measurement helps 
to analyze the maintenance effort and easiness of software at design level. The maintainability 
definition according to IEEE glossary of Software Engineering is “the ease with which a software 
system or component can be modified to correct faults, improve performance or other attributes, or 
adapt to a change environment”. Software maintenance accounts for more effort than any other ----- 
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software engineering activity.  The maintainability of software is not possible directly but with the 
help of their internal characteristics measurement. Early estimation of maintainability helps to utilize 
its attributes more efficiently to control/improve the quality of software. The design phase 
quantification of software maintainability is more feasible for software development and 
maintenance economically. The proposed model for analyzability quantification point outs the 
probable influences of design constructs and also discusses the impact of analyzability with design 
complexity.  

2. Maintainability Characteristics 

   Maintainability is one of the most accurate quality indicators. Accurate measurement of 
maintainability is an indicator of improved designing, high quality product and low maintenance 
cost. Characteristics of software product quality central to the quality model of ISO 9126 is its breakdown 
of the notions of internal and external software product quality into 6 main characteristics which are 
further subdivide into a total of 27 quality sub characteristics [4]. According to the ISO/IEC 9126-
4:2004 standard, maintainability can be subdivided into four measurable sub characteristics: 
Analyzability, Changeability, Stability and Testability & related definitions are depicted in Table 
1[5]. 

Table 1: Maintainability Attributes Definition Table  

Maintainability Characteristics Definitions 
Analyzability According to ISO 9126: 2001, 6.5.1, the analyzability is defined as 

the capability of the software product to be diagnosed for 
deficiencies or causes of failures in the software, or for the parts to 
be modified to be identified [6, 7]. To find out the deficiencies at 
early stage or early identification of location where failure 
occurred is a valuable effort to mitigate the problem.  

Changeability M. Ajmal Chaumun discuss Changeability is key in application areas 
such as telecommunications, in which software systems are 
evolving at a rapid pace. Moreover, there are 
organizations which do not develop the software they operate, but 
purchase it. They are less interested in analyzability, testability, 
and stability, but primarily in the software’s ability to sustain an 
on-going flow of changes, that is, in its changeability [8]. If the 
design patterns increases the changeability will get affected. 

Stability Stability is defined as the attributes of a software product that 
have an influence on the risk of unin tended  
consequences  as  a  resu l t  o f  modifications. At design time 
modules are interconnected to each other and the changes made 
may affect the whole or part of the design. The stability of design is 
concerned with how resistance of the design against the interclass 
propagation [9].   

Testability As per IEEE standard glossary, testability is about the degree to 
which a system or component facilitates the establishment of test 
criteria and the performance of tests to determine whether those 
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Y= + 1*X1+ 2*X2+ 3*X3+--------- n*Xn-----   Eq(1)  
 
Where Y is dependent variable and X1, X2…….Xn are independent variables.  1, 2…… n are 
the coefficient of the independent variables.  The data is taken for this model is from [17] that is a 
controlled experiment of 28 class diagrams denoted as (D0 to D27). As per Equation(1) analyzability 
is taken as independent variable. Using these data, the coefficient calculated for inheritance, 
coupling and cohesion to show the relationship with design properties. Equation 2 summarizes the 
computational formula for analyzability with the component weightage. 
Analyzability= 1.078 -.029 NM+.659 Max DIT + .228 N Assoc +.064 NA 
Analyzability=1.078-.029Encapsulation+.659Inheritance+.228Coupling+.064 Cohesion----------(2) 
 
4.4 Statistical Significance of Model 

 
   The coefficient table (2) presents the statistical significance of independent variables. A linear 
regression relationship has been established between dependent variable and independent variables 
to check whether it is statistically significant or not. The coefficient table 2 and summary table 3 
describes that the metrics are statistically significant at a significant level of 0.05(equivalent to a 
confidence level of 95%). 
 
Table 2: Coefficient Table 
 
Model Unstandardized Coefficients Standardized 

Coefficients 
T Sig. 95.0% Confidence Interval for B 

B Std. Error Lower Bound Upper Bound 
Constant 
Encapsulation 
Inheritance 
Coupling 
Cohesion 

1.078 
-.029 
.659 
.288 
.064 

.466 

.038 

.366 

.217 

.063 

 
-.521 
.632 
.578 
.636 

2.315 
-.763 
1.800 
1.328 
1.012 

.068 

.480 

.132 

.242 

.358 

-.119 
-.126 
-.282 
-.270 
-.098 

2.275 
.068 
1.599 
.847 
.226 

a. Dependent Variable: Analyzability 
 
Table 3: Summary Table 
 
Model R R Square Adjust R 

Square 
Std. 
Error of 
the 
Estimate 

Change Statistics

R Square Change F Change df1 df2 Sig. F Change

1 .954 .910 .838 .66864 .910 12.674 4 5 .008 
Model Summary : Predictors: (Constant), Cohesion, Inheritance, Coupling, Encapsulation 

5. Model Validation 

   This part of the paper reviews, how well the model effectively quantifies the analyzability of object 
oriented design using class diagram. For validation of model, same set of data is collected with original 
set of data for analyzability that has been calculated using evaluated model’s equation. Pearson’s 
correlation coefficient is being calculated between the actual values (Analyzability Tabulated) and 
calculates values (Analyzability Calculated). The values are discussed in Table 4. 

Table 4: Summary of Analyzability value 
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6. Statistical Analysis 

   It is mandatory to check the validity of proposed model for acceptance. A 2-sample t test has been 
introduced to test the significance of Analyzability_Tabulated values to Analyzability_Calculated Values. 
A hypothesis test based on 2-sample t test is being performed and confidence interval is being observed 
by the difference of two standard mean. The t test history of analyzability is mentioned in Table 5. 
Table (5): T Test of Analyzability 

 
 
 
 
 
 
Ho: (Null hypothesis): There is significant difference between Analyzability_Tabulated and 
Analyzability_Calculated. 
H1:  (Alternate hypothesis): There is no significant difference between Analyzability_Tabulated and 
Analyzability_Calulated. 
Ho: μ1-μ2= 0     verses    H1: μ1-μ2 0   
Where μ1 and μ2 are the sample means and 0 is the hypothesized difference (zero) between the two 
sample mean. Mean, Standard Div, Standard Error, Standard Error difference have been calculated for 
given two samples at Table (X). Given samples are trusted by 95% confidence with concluding remarks 
that samples means are same. There is no difference between tabulated data and calculated data. 
Therefore the null hypothesis is rejected and alternate hypothesis is accepted. The obtained equation 
through using design parameters for analyzability calculation is highly accepted. 

7. Conclusion 

CD 
 

A(Tabulated)  
(Known Value) 

A(Calculated)  
(Using Model) 

CD A(Tabulated) 
(Known Value) 

A(Calculated)   
(Using Model) 

CD1 1.00 1.390 CD15 3.00 2.953 
CD2 2.00 1.402 CD16 4.00 3.700 
CD3 2.00 1.507 CD17 6.00 5.760 
CD4 2.00 2.042 CD18 6.00 6.007 
CD5 2.00 1.653 CD19 5.00 5.596 
CD6 2.00 1.690 CD20 6.00 7.912 
CD7 3.00 2.106 CD21 3.00 2.454 
CD8 3.00 2.547 CD22 5.00 4.613 
CD9 2.00 1.594 CD23 6.00 6.748 
CD10 3.00 2.629 CD24 5.00 4.708 
CD11 3.00 2.711 CD25 6.00 5.412 
CD12 3.00 2.680 CD26 5.00 7.339 
CD13 3.00 2.994 CD27 5.00 4.809 

CD14 2.00 2.218 CD28 4.00 4.937 

T Test For Analyzability Data 
 N Mean Std Div Std Err 
Analyzability_Tabulated 28 3.64286 1.56854 0.29643 
Analyzability_Calculated 28 3.64682 1.95862 0.37014 
Standard Error Difference=0.474 
T Value=0.0093 
P Value=0.993(Two Tailed) 
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   Software analyzability is one of the most significant factors of maintainability of software development.  
The assessment of analyzability using the model is more appropriate and its validation signifies the valid 
impact of structural and functional information of object oriented design software. The model is 
developed using multiple linear regression technique on object oriented design constructs. The applied 
statistical analysis on this study concludes its statistical significance remarked that calculated data is 
highly acceptable. This paper expresses the relation between complexity and analyzability and design 
complexity of software having a negative impact on analyzability. 
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