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Abstract 
A software reliability exemplary projects snags the random process as disillusionments which were the 
culmination yield of two progressions:  emerging faults and initial state values. The predominant classification 
uses the logistic analysis effort function mounting efficient software on the real time dataset. The detriments of 
the logistic testing were efficaciously overcome by Pareto distribution. The estimated outline ventures   the 
resolved technique for analyzing the suitable communities and the preeminent of fit for a software reliability 
progress model. Its constraints are predictable to evaluate the reliability of a software system. The future process 
will permit for software reliability estimations that can be used both as prominence Indicator, but also for 
planning and controlling resources, the development times based on the onslaught assignments of the efficient 
computing and reliable measurement of a software system was competent. 

 
Keywords: Software system, Poisson process, Pareto distribution, non-homogeneous, Poisson process (NHPP), 
software release policies. 
 
1. Introduction 
 
Software reliability prototypes are exploited for the approximation of software reliability [1]. In A Prototype 
System of software Reliability Prediction and Estimation methodology for software reliability archetypal 
determination dependent upon encounters from antiquity indoctrination tasks which [1] have been optional. In 
this scrap it is viewed as that encounters from model determination of projects which might be utilized to serve 
model choice of the current development. By exploiting this attitude inquiries be illuminated how to measure the 
similarity of software development and instructions to make full utilization of history task encounters. 

In Two-Dimensional Technologies Shinji Inoue and Shigeru Yamada depicts a software reliability development 
procedure dependent upon two-sorts of software reliability development element: Testing –time and Testing–
effort factors [2]. Two-dimensional software reliability estimation innovations empower us to direct more 
possible software reliability evaluation than the one dimensional software reliability estimation approach. In this 
methodology software reliability development process depends just on testing-time. Two-dimensional software 
reliability growth modellin1g methodologies for achievable software reliability evaluation, and behavior 
integrity of fitness examinations of our models with one-dimensional software reliability development model 
have been proposed. 

In Generalized Discrete Software Reliability Modeling With Effect of Program Size Shinji Inoue have 
proposed a methodology for cost optimal and cost-reliability-optimal software release policies[3],[4],[5].cost-
optimal software release approaches based on summed up discrete binomial methodology model. Optimal 
software release issues which take both absolute software cost what's more reliability criteria into consideration 
at the same time. 

 

 

 

B.Anni Princy et al. / Indian Journal of Computer Science and Engineering (IJCSE)

ISSN : 0976-5166 Vol. 5 No.3 Jun-Jul 2014 105



2. Main results 

 
Software is a result of human work and is quite liable to hold issues. Analyzing the software serves to raise a 
failure free software system. Software growth model have picked up essentialness since it can recognize the 
likelihood of failure rate of a programming in a given specified time and specifically to a specific domain 

In this paper, NHPP model with defect removal efficiency is introduced. NHPP software dependability 
models have been utilized within assessing the reliability measurements of software items in numerous 
requisitions, for example, telecommunications and so on. This model recognizes the debugging procedure, 
which accompanies a Poisson process with a period subordinate force capacity [7]. 

To measure the reliability of software item, reliability measurements use factual routines connected 
throughout the improvement and maintenance periods of software. Reliability measurements are imperative for 
software reliability estimation, assess, accept reliability and translate reliability conduct. [8] Made exploratory 
study on reliability measurements in perspective of open source software and proposes a determined 
measurements dependent upon this vault measurements of open source software. 

The task of enhancing the software reliability for complex frameworks is more challenging because of 
the exceptionally – dispersed nature current products [9]. This work characterized the significant part of 
reliability issues and some best practices of development model when thinking regarding web software 
reliability. In this work, author have discussed about the exponential methodology of development mode. The 
exponential model is a two parameter model. 

 

3. New proposal  
 
In this paper, we will consider the case where the time dependent behaviors of testing effort are described by 
Pareto distribution. Software Reliability Growth Models (SRGM) based on the NHPP are developed which 
incorporates the Pareto distribution testing-effort expenditure during the software testing phase. The evaluation 
results are analyzed and compared with other existing models to show that the proposed SRGM with Pareto 
distribution testing-effort has a fairly better faults prediction capability and it depicts the real-life situation more 
faithfully. 

Leslie Cheung, Roshanak Roshandel, Nenad Medvidovic, proposed a system for anticipating reliability 
of software segments at design outline. Author distinguished reliability parameters and closes the impacts of 
reliability segments. They said the instrument to defeat the absence of disappointment by utilizing deformity 
examination and grouping procedures, absence of operational profile data [6]. 

In “Fault removal efficiency in software reliability growth models” SGRM (software reliability 
development models) have been produced to measure the reliability of software item, for example, number of 
remaining issues, software failure rate and software reliability. The motivation behind this paper is to 
consolidate the issue evacuation efficiency in SGRM.  

Non-Homogeneous Poisson Process (NHPP) models give a logical framework for describing the 
software failure phenomenon throughout testing. They are shown to be successful in practical software 
reliability engineering [10]. They have been based on various assumptions.  Let ‘t’ be a continuous random 
variable with probability density function f(t,Θ1,Θ2,……Θn) and cumulative distribution function F(t), where 
Θ1,Θ2,……Θnare unknown constants. The mathematical relationship between probability density function and 
cumulative distribution function is given by f(t)=F′ (t). 

Let n(t) be the cumulative number of software failure at a time ‘t’. A non-negative integer-valued stochastic 
process n(t) is called a counting process, if n(t) represents the total number of occurrences of an event in the 
time interval [0, t] and satisfies these two properties[10]:  

1. If  t1< t2 , then n(t1) ≤n(t2). 

2. If  t1< t2 , then n(t1) - n(t2) [ the number of occurrences of the event in the internal [t1 , t2]. 

One of the most important counting processes is the Poisson process. A counting process, n(t) , is said to be 
a Poisson process with intensity  if 

1. The initial condition n(0)=0. 
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2. The failure process, N(t), has independent increments  

3. 3. The number of failures in any time interval of length ‘s’ has a Poisson distribution with mean s, that 
is,  

   P{n(t + s) –(t) = y } = ( e-s(s)y ) /y! 
 

Describing uncertainty about an infinite collection of random variables one for each value of ‘t’ is 
called a stochastic counting process and is  denoted by [n(t),t>0] and is assumed to follow a Poisson distribution 
with Mean Value Function m(t) which denotes the number of  software failures at a time ‘t’. The derivative of 
m(t)  is called the failure intensity function (t). 
 
A Poisson process model that gives the number of failures at a given time (0, t)is given by the equation 
  
   P[n(t) = x] = ( e-m(t) (m(t)x ) /x! ,  x=0,1,2,………. 
 

Where m(t) is the mean value function which is a finite valued non-negative function. Such a 
probability model for n(t) is said to be Non Homogeneous Poisson Process model and m(t) is the characteristics 
of NHPP model[10].Let ‘a’ denote the expected number of faults that would be detected in infinite testing time 
in the case of finite failure NHPP models.  
 

Software reliability growth models are a measurable interval of failure detection information by 
numerical capacities [11]. They have been gathered into two classes of models-Concave and S-shaped. The best 
way to check and accept the software is by testing. This includes running the software and checking for 
unanticipated conduct of the software yield [12]. SRGMs are utilized to gauge the dependability of a software 
item.  

4. Equations 

Displayed equations should be numbered consecutively, with the number set flush right and enclosed in 
parentheses. The equation numbers should be consecutive within the contribution 

 
( , )

lim it

N i t
q

t
 . (1) 

Equations should be referred to in abbreviated form, e.g. “Eq. (1)”. In multiple-line equations, the number 
should be given on the last line. Displayed equations are to be centered on the page width. Standard English 
letters like x are to appear as x (italicized) in the text if they are used as mathematical symbols. Punctuation 
marks are used at the end of equations as if they appeared directly in the text. 

 
5. Conclusions 

 
There are basically two sorts of software reliability models - those that endeavor to anticipate software 
reliability from outline parameters and those that endeavor to foresee software reliability from test information. 
The foremost sort of models are normally called defect density models and utilize code aspects, for example, 
lines of code, loops , input/outputs, etc..,  to determine the amount of deformities in the programming. The 
second sort of models are generally called software reliability growth models. These functions assist to 
anticipate the performance of software with the given function.  

 
Most software reliability growth models have a parameter that identifies with the aggregate number of 

imperfections held in a set of code. When we know this parameter and the present number of imperfections ran 
across, we know what number of deformities stays in the code. Past few decades several software reliability 
growth models are proposed to access the quality of the software. Main challenging task of reliability growth 
model is predicting the reliability, total cost at optimal time at, software released into the market. It has been 
observedthat most of the reliability growth models predict the failure rate to be constant during the software 
testing, but in reality software failure rate changes with testing time. A number of testing-effort functions for 
software reliability growth model based on non-homogeneous Poisson process(NHPP) have been proposed in 
the past. Although these models are quite helpful for software developers and have been widely accepted and 
applied in the industries and research centers, we still need to put more testing-effort functions into software 
reliability growth model for accuracy on estimate of the parameters. 
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