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I. INTRODUCTION 

Software Engineering has transformed into greatly basic order of study, practice and research [5, 9]. Everybody 

is striving to diminish the issues and to meet the reason for growing high calibre viable software that is conveyed 

on time, inside spending plan, and moreover fulfils the necessities. Software has moved toward becoming huge 

to extension in every aspect of person try [7]. There are not serious issues in the opportune, value, quality and 

upkeep of numerous software products. Software advancement process has the motivation behind comprehending 

these difficulties by creating highlight quality viable software inside time, money related arrangement. To 

accomplish this objective, we incorporate to focus in a firmly controlled manner on both the quality of the process 

and product use to build up the more satisfactory product. Software understands ability and testability is currently 

settled to be an imperative and particular software quality trademark. Understand ability and Testability is a 

standout amongst the most fundamental quality markers and its quantification prompts the possibilities of 

encouraging and enhancing a maintainable procedure. 

 

II. MODEL DEVELOPMENT  

Understandability and Testability measured new approach have been developed as a basis of metric values for 

considering design issues. Figure 1 shows the subsequent steps for model quantification. Figure 2, 3 shows 

correlation establishment among, Understand ability and Testability, Design Metrics, and describes the measuring 

process of evaluate the model.   The exact estimations of these measurements can be related to the assistance of 

class graph [6, 10]. The quantifiable assessment is extremely steady to get trustworthiness record of software plan 

for ease maintainability Estimation. Maintainability characteristics includes keeping up the consistency, 

exactness, and dependability of information over its total software improvement life cycle [8, 11]. To compute 

maintainability it is smarter to investigate necessity develops by methods for maintainability traits that can be 

considered as Understand ability and Testability. 

Abstract: Quantification of understand ability and testability in the software development process at early 

stage is a standard of vital to software quality issues. The problem of maintain software is crucial for high 

quality software. Measuring understand ability and testability of high quality software system at design phase 

may help to improve the maintainability of software system. A understand ability and testability estimation 

model for object oriented design has been developed in this paper. The developed model establishes the 

relationship between Object Oriented Design constructs with understand ability and testability. The 

understand ability and testability quantification procedure can be accomplished. In this research paper 

highlights a multivariate linear regression for establishing the maintainability model in terms of understand 

ability and testability, consider as parameters of maintainability criteria. Understand ability and Testability 

is empirically validated. Also model observed by statistical value of the study. 
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Figure1: Correlation between understandability and design issues 

 
Figure 2: Correlation between testability and design issues 

 

In order to developed the model of understandability and testability using the multiple linear equation. The 

equation 1 has presented the linear form of equation.  

 

 

 

 

 

Where  

• Y is dependent variable  

• X1, X2, X3,......Xn are independent variables.  

• α1, α 2,… α n are the regression coefficient of the respective independent variable.  

• α0 is the regression intercept. 

The values are taken for proposed model (understandability and testability) has associated from [1, 2, 3] that has 

been collected through large commercial object oriented systems. The values of Coupling Metrics (CE), Cohesion 

Metrics (CAM) are used to evaluate the understand ability and testability [4]. Using SPSS, correlation coefficients, 

men value, standard value is computed and model of understandability and testability measurement is thus 

formulated as given below in equation 2 and 3. 

 

Table 1. Understandability Computed Table 

Project Standard Understandability CE CAM 

P1 6.000 8 0.357143 

P2 5.000 9 0.533333 

P3 2.065 2 0.615385 

P4 4.491 7 0.468750 

P5 5.838 2 0.182796 

P6 3.000 2 0.311111 

 

 Understandability= 5.76 + 0.368* CE - 7.78* CAM                                                     (2) 

Table 2 Model Summary for Understandability Measurement 

 

Y=α0 + α1 X1+ α2 X2+ α3 X3+…….. αnXn. ..................................Eq(1) 

 

Model Summary 

Model R R Square Adjusted R 

Square 

Std. Error of the Estimate 
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Table 3 Testability Computed Table 

Project Standard Testability CE CAM 

P1 52.48 9 0.40000 

P2 60.64 7 0.46875 

P3 59.17 8 0.50000 

P4 49.97 16 0.23333 

P5 50.55 2 0.31111 

P6 56.83 1 1.00000 

Testability= 49.9 + 0.060* CE + 9.4* CAM                                                                   (3) 

 

Table 4 Model Summary for Testability Measurement 

Model Summary 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

1 .999a .998 .998 .130592 

a. Predictors: (Constant), CAM, CE 

Table 1, 2, 3, 4 describes the quantified model equation for understandability and testability index and also given 

the model summary for proposed value. Model summary of proposed model describes the relationships between 

the dependent variables and independent variables. Dependent Variables are Understandability and Testability 

depends on the independent metrics values with equation 2 and equation3. 

 

III EMPERICAL VALIDATION 

This segment have highlighted that how significant proposed study, where quantified value and model are able to 

estimate the understand ability and testability of object oriented property. The Empirical evidence is information 

that verifies the truth or falsity of a claim. In the empiricist view, one can claim to have knowledge only when 

based on empirical evidence. To justify claiming approach for acceptance of model, an experimental validation 

of the proposed understand ability and testability model through design metrics has been carried out using samples. 

Table 5, 6 shown the calculated index for understand ability and testability. 

 

Table 5. Understandability Data Table 

Project CE CAM Cal_Understandability Std_ Understandability 

P1 9.000 .444 5.614 5.000 

P2 4.000 .750 1.397 1.520 

P3 2.000 .667 1.309 1.510 

P4 3.000 .667 1.677 2.065 

P5 11.000 .223 8.071 7.023 

P6 7.000 .171 7.003 5.275 

P7 8.000 .325 6.176 6.134 

P8 14.000 .291 8.649 7.000 

P9 5.000 .533 3.451 3.118 

.856a .732 .665 1.629598 

a. Predictors: (Constant) CE, CAM 

https://en.wikipedia.org/wiki/Truth
https://en.wikipedia.org/wiki/Empiricism
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P10 10.000 .350 1.787 1.570 

 

Table 6 Testability Data Table 

Project CE CAM Cal_Testability Std_Testability 

P1 1.000 1.000 59.360 54.790 

P2 12.000 .207 53.127 53.490 

P3 1.000 1.000 59.360 59.570 

P4 5.000 .375 53.725 54.650 

P5 6.000 .625 56.135 56.740 

P6 1.000 .667 56.227 54.970 

P7 8.000 1.000 59.780 54.990 

P8 5.000 .350 53.490 53.870 

P9 3.000 .500 54.780 53.155 

P10 4.000 1.000 59.540 54.690 

 

It is so important to insure the strength of proposed model for recognition. A 2 sample t test applies for prove the 

impact between standard understandability, testability and calculated understandability, testability. 2t-test is 

handy hypothesis tests in statistics when compare means. 

 

Table 7 2 t- test between Standard understandability and Calculate understandability 

 

Table 8 2 t- test between Standard testability and Calculate testability 

 

Null hypothesis (H0): There is no significant difference between Standard and Calculate index 

H0: μ1-μ2 = 0  

Alternate hypothesis (HA): There is significant difference between Standard and Calculate index 

HA: μ1-μ2 ≠ 0 

 In the above hypothesis μ1 and μ2 are treated as sample means of population. Mean value and Standard Deviation 

value have been calculated for specified two samples and represented in table 7, 8. The p value of 

understandability and testability are 0.86, 0.69. Therefore alternate hypothesis directly discards and the null 

hypothesis is accepted. The developed equation used for understandability and testability is accepted. 

 

IV. CONCLUSION 

In this research work, we have developed an effective model for understandability and testability model through 

design metrics and using multiple linear regressions approach. Empirical analysis presented that understandability 

and testability model is statistically very positive impact and acceptable. The developed quantification equations 

evaluate the understandability and testability in term of design factors which are affected to quality factors. That 

validation technique observed that understandability and testability model is complete advancement, more 

sensible in nature. 
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