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__________________________________ 
Abstract: During the development of software applications many defects may be introduced and often leads to 

sudden breakdowns, so there is a great need to assess this development process in terms of quality and reliability. In 

this paper a test statistic comprised of both growth and non growth reliability model is tested .The performance is 

evaluated under a standard test dataset and proves to be more simpler and efficient in estimating the reliability of 

an growth model. 

 
Keywords: Software reliability, statistics, growth models 

 
 

1. Introduction  

A software reliability growth model (SRGM) can be 

observed to be a numerical expression which fits in to 

the experimental data. It may be acquired just by 

observing the overall tendency of reliability growth. 

However some of the models can be achieved 

analytically by making several assumptions about the 

software debugging and software testing process. Some 

of these assumptions are merely to remain the analysis 

biddable. Further are more essential in nature and 

comprise modeling of the testing and debugging 

process itself. 

When the software applications are been developed 

many defects and bugs may introduced which often 

leads to critical situations and sudden break downs of 

the systems [1] [2].software reliability can be evaluated 

by the number of detected defects or the software 

failure occurrence time in the testing phase which is the 

last phase of development process and it can also be 

estimated using operational statistical approaches. 

A software failure can be defined as an unacceptable 

departure of program operation caused by software 

fault remaining in the software system. [1] [2] [3].In 

reality it is very difficult for the engineers to develop 

highly reliable software applications because of its 

complicated requirements. Software reliability models 

can provide qualitative measures of the reliability of 

software systems during the development process [4] 

[5]. The SRGMs have been proven to be successful in 

mailto:mouliac@yahoo.co.in


8                                                      C. Akana et. al. :  Weighted  Isotropic Laplacian  Approach … 
_______________________________________________________________________________________________________ 

 

estimating the software reliability and the number of 

errors remaining in the software and are very useful to 

assess the reliability for quality control and testing 

process control of software development [6].the main 

objective of this paper is to propose statistical analysis 

to determine whether the patterns of failures is 

significantly changing with time or not. For this 

purpose we consider both the HPP (Homogenous 

Poisson process) and NHPP (Non Homogenous Poisson 

process). 

The rest of the paper is organized as follows, section II 

describes about the basic system model stressing on the 

HPP and NHPP ,section III discuss about the proposed 

Laplacian approach with weighted trend ending with 

the concerned results and conclusions. 

2. System Model  

Reliability analysis is needed to evaluate the progress of 

the development process. The hypothesis we consider 

here is 

Let H0: HPP and H1: NHPP 

Where H0 and H1 are the null and the alternative 

hypothesis respectively 

So the Laplace trend is as follows  

                                                   (1) 

Where  is a component of the vector  such that its 

value makes the intensity function  time 

independent  

Assuming an error probability 

  then the Laplace trend is as 

followed 

  

              Reliability deterioration  

   Stable reliability  

Where  is the upper α percentage of the standard 

normal distribution. So we can here by conclude that 

we can reject  if either U>  or U<-  and fail to 

reject     if U  

The main limitation of the Laplacian trend is that it 

doesn’t consider the activity or the presence of the 

system; in order to overcome this isotropic Laplacian 

trend factor is defined 

                  (2) 

Where ‘g’ is the growth reliability stopping function 

can be of the following things 

(i) Green’s Function [9]  

(ii) Gaussian [10]   

(iii) Lorentzian [10]  

The G- function is chosen to satisfy g(x)→0  When 

x→inf so that the reliability growth  model stops when 

there is no activity . 

3. Proposed  Method  

The main objective of the software reliability test is to 

determine the pattern of failures which are significantly 

changing with respect to time. When the occurrence of 

the events is an NHPP process with a log linear failure 

intensity function  then the null 

hypothesis the Laplace test statistics may be expressed 

as  

                      (3) 

a) Weighted approach  

Let   be a weight parameter denoting the 

proportions of software reliability growth during the 

period [tl,tl+tw]. Then we can define a weighted failure 

intensity function as  

                 (4) 

Where   is the failure intensity function 

When w=1 the weighted failure intensity function 

reduces to the original intensity function and when w=0 

the function  becomes a constant. More over for   
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  the weighted failure intensity function  has 

a less heavier tail that  in the interval [tl,tl+tw] 

Therefore we can define a weighted anisotropic Laplace 

test statistics as  

              (5) 

 

        Figure 1: Wieghted failure intensity function 

4. Experimental Analysis 

The test was conducted on a real software 

failure data which was taken from an SAP 

development system. The data contains daily 

software failures that were recorded for a 

period of 170 days. More over there are no 

activities in the system during the test phase 

process on the days 

121,122,128,142,143,144,145,147,148,149 

and 150. 

Below is the graph stating the CDF (cumulative 

distribution function )   

         
Figure 2: CDF of no. of failures Vs failure 

time

Figure 3: Weighted Laplace trend using Green’s [9] 

function with w=0.5 

Figure 4: Weighted Laplace trend using Gaussian’s [10] 

function with w=0.5 
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Figure 5: Weighted Laplace trend using Lorentzian [10] 

function with w=0.5 

From the above figures it is clear that the proposed 

weighted approach under different stopping functions 

and provides better reliability assessment when 

compared against the conventional Laplacian approach. 

5. Conclusion  

The proposed model not only takes into account the 

activity in the system but also the proportion of 

reliability growth within the provided model. This 

approach may be termed as the generalized weighted 

Laplacian approach for NHPP models. The 

experimental results clearly show that this statically 

approaches is sufficient for the reliability assessment. 
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