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Abstract— The software quality prediction is a major issue these days. in order to develop software 

quality prediction model, one must first identify the factors that strongly influence software quality and the 

number of residual errors.unfortunatly,it is extremely difficult, to accurately identify relevant quality factors. 

that is although exact and discrete metric data are used, inference rules used may be fuzzy in nature. the 

benefits of inspections, originally indicated by Fagan[1],have been re-confirmed by other practitioners. 

Software inspection is considered as an essential practice to develop high quality software. if it is possible 

to identify potentially error –prone modules with relatively high degree of accuracy at a little or no extra 

cost by analyzing the present inspection data. this paper purpose a fuzzy logic based precise approach to 

quantify quality of software modules based on inspection rate and error density to predict quality factor 

such as whether a component is fault prone or not. 
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1. Introduction 

            There are various important metrics 

for quality prediction of software, Inspection 

metrics, inspection rate and error density are the 

most important metrics for checking the quality of 

a software. past researchers focused their 

attention on empirically validating cost 

effectiveness of inspection methods[2,3] 



 
 

Vishal Choudhary, IJECS Volume 3 Issue 3March 2014 Page No.4081-4086                                                     Page 4082 

.Barnard[4] identified nine key metrics  used in 

planning ,monitoring, controlling and improving 

inspection processes.Ebenau[5] was the first who 

employed inspection metrics to identify modules 

that are likely to be error prone. Experts are 

likely to differ in their opinion as to whether or 

not the inspection rate exceeded the industrial 

decision boundary is not well defined. Suppose 

for example ,that an inspection team reported an 

inspection rate over 380 LOC/h whereas typical 

inspection rate range from 150 to 200 

LOC/h[6].one can convincingly argue that such 

inspection rate significantly exceeds the reported 

average from industrial applications, and experts 

will most likely agree unanimously with the 

conclusion. however such assessment is fuzzy 

because the term significantly cannot precisely 

quantified. This paper is divided in to segments 

.in segment 2 purposed model is given segment 

3 deals with fuzzifcation segment 4 deals with 

defuzzification segment 5 deals with experimental 

study and evaluation of quality grades. segment 6 

concludes the paper and describes promising 

topics worthy for further research. 

2. Fuzzy for Software Quality 
Measurement 
It is extremely difficult, to identify relevant quality 

factors accurately.furthermore,the nature of the 

degree of influence is imprecise. That is, although 

exact and discrete metric data are used, 

inference rules used may be fuzzy in nature.int 

this segment, a fuzzy logic based quality 

prediction model is proposed using inspection rate 

(I) and error density€ as metrics for quality 

assessment. 

Inspection Rate and Error density are categorized 

in to three levels of complexity.i.e Low, Medium, 

High. The complexity and Co-efficient matrix for 

inspection Rate and Error density is given in 

Table 1. And Table 2. respectively. 

 
Table1.Complexity and Co-efficient 
matrix of Inspection Rate(I) 

I Complexity Co-
efficient(Ri) 

0-100 Low 2 
100-250 Medium 10 
250 or 
more 

High 2 

 
 
 
 
 
Table2.Complexity and Co-efficient 
matrix for Error Density(E) 

E Complexity Co-efficient(Re) 

0-25 Low 5 

25-35 Medium 15 

35 or more High 20 

3. Fuzzification: 
The complexity attributes low, medium and high 

of the two metrics Inspection Rate(I) and error 

Density(E) are taken as triangular number(TFN). 



 
 

Vishal Choudhary, IJECS Volume 3 Issue 3March 2014 Page No.4081-4086                                                     Page 4083 

Figure 1 and figure 2 represents memberships 

functions for I and E. 

 

 
Figure1:Fuzzy Pictorial Representation 

of I 
 

 

 
Figure2:Fuzzy pictorial Representation 

of E 
 
4. Defuzzification:  

Defuzzification rule for Ri and Re are defined 

using table1 and table 2 and TFNs for inspection 

Rate (I) and Error Density equation 1 and 

equation 2. 
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Here , µi     and e  are membership functions for 

I and E respectively. Quality grades are given by 

equation 3,which shows that higher the quality 

grade, higher the quality. 

A threshold values for quality is selected to 

distinguish error-prone components from error –

free components’ based on domain knowledge, 
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5. Experimental Study and Data 
Analysis: 
We have used the dataset composed of 25 detail 

design and code inspection [SUNs02].these work 

products were enhancements to the software 

feature of a local telephone switching system, 

table 3 provides a listing   of the 25 PBX200 

inspection records. The overall performance of 

the   inspection shows that there were 23 new 

inspections and 2 re-inspections. 
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Table3:Particular of 15 Modules under 
study. 
 
Mod
ule 
no 

Compo
nents 

Me
et 

Lin
es 

Durat
ion 
(Hrs) 

Effo
rts 

Inspec
tion 
rate 

Defe
cts 

Erro
r 
Den
sity 

1 Ops Ii 
 

81 1 5.0 81 1 12.3 

2 Status 
DMA 

Ii 
 

33
0 

2.5 20.
5 

132 8 24.2 

3 LCD-
user 

Ii 
 

25
0 

1 5.0 250 1 4.0 

4 Status-
Bus 

R 44
0 

1 19.
5 

440 3 6.8 

5 Wait 
display 

Ii 
 

35
0 

1.5 6.5 233 0 0.0 

6 Active 
display 

Ii 
 

24
0 

1 5.5 240 4 16.7 

7 Status 
disk 

Ii 
 

57
0 

2.5 19.
0 

228 2 3.5 

8 Trans 
Type4 

Ii 
 

40
0 

3 11.
3 

133 4 10.0 

9 Audible 
Alert 

Ii 
 

80 0.5 2.8 160 0 0.0 

10 Chan 
Handle
r 

Ii 
 

20
0 

1.8 20.
7 

111 8 40.0 

11 Dial 0 Ii 
 

36 0.5 4.2 72 2 55.6 

13 Directe
d 
Recal 

Ii 
 

37
0 

2 15.
0 

185 5 13.5 

13 DMA 
Handle
r 

Ii 
 

40 0.3 2.4 133 2 50.0 

14 Alert/C
on 

Ii 
 

12
0 

1 6.5 120 3 25.0 

15 DND Ii 
 

14
0 

0.8 4.9 175 5 35.7 

 
Table 4 describes the evaluation of the quality 

grades of various modules. A threshold value is 

selected to distinguish error –prone components 

from error –free components based on domain 

knowledge. such a decision is bound to be 

subjective. 

 

Table 4: evaluation of quality Grades 
for different Modules 
 
Modul
e no 

Size(KLO
C) 

Inspectio
n rate 

Error 
densit
y 

      Qualit
y 
grade 

1 0.081 81 12.3 2 4.9
2 

1 

2 0.330 132 4 5.4
1 

1.6 4 

3 0.250 250 24.2 2 9.6
8 

1 

4 0.440 440 6.8 2 2.7
2 

1 

5 0.350 233 0 3.8
1 

0 10 

6 0.240 240 16.7 3.0
7 

6.6
8 

1 

7 0.570 228 3.5 4.3
5 

1.5 4 

8 0.400 133 10 5.5
2 

4 2 

9 0.080 160 0 8.4 0 10 
10 0.200 111 40 3.1

7 
20 1 

11 0.036 72 55.6 2 20 1 
12 0.370 185 13.5 8.9

3 
5.4 2 

13 0.040 133 50 5.5
2 

20 1 

14 0.120 120 25 4.1
3 

10 1 

15 0.140 175 35.7 16 20 1 

 
 
From the case study we found that the module 
number 1,3,4,6,10,11,12,13,14,15 is most error 
prone. 
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6. Conclusion and future work:  

in this paper a fuzzy logic based precise 

approach is given to quantify the quality of 

software module based on inspection rate and 

error density. Software is graded  on the quality 

grade basis in ten grades .modules having quality 

grades one are supposed to be most error prone 

while those having quality grade more than ten 

are considered satisfactory. Evaluation of model 

is done based on published inspection data. the 

approach of this paper is very helpful in decision 

making regarding quality of software. There are 

several enhancement that are worthy of further 

research. For example effectiveness of the 

proposed model needs to be further validated 

empirically. Such validation would provide useful 

insights as how fuzzified membership functions 

can be enhanced. 
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