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ABSTRACT

The aim of software engineering is to produce reliable software at less cost. Software reliability is one of the
required qualities of software development process. Reliability of software is defined as the probability of
expected operation over specified time interval. In this paper we discuss about the software reliability
exponential failure time growth models and their utility. The utility of a software reliability growth model is
related to its stability and predictive ability. Stability means that the model parameters should not significantly
change as new data is added. Predictive ability means that the number of remaining defects predicted by the

model should be close to the number found in field use.
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I. INTRODUCTION

The aim of software engineering is to produce reliable software at less cost. With growth in size and complexity
of software, several issues come into existence. Reliability is one of the required qualities of software
development process. Reliability of software is basically defined as the probability of expected operation over
specified time interval. Software Reliability is an important attribute of software quality with performance,
functionality, usability, capability, maintainability, and documentation. Software reliability is defined as the
failure free operation of computer program in a specified environment for a specified time. Software Reliability
is hard to achieve, because the complexity of software tends to be high. Software reliability is a critical
component of computer system availability, so it is important that its customers experience a small number of
software failures in their production environments. Software reliability growth models can be used as an
indication of the number of failures that may be encountered after the software has shipped and thus as an
indication of whether the software is ready to ship. These models use system test data to predict the number of
defects remaining in the software. Software reliability growth models have been applied to softwares of several
releases over the past few years. The utility of a software reliability growth model is related to its stability and
predictive ability. Stability means that the model parameters should not significantly change as new data is
added. Predictive ability means that the number of remaining defects predicted by the model should be close to

the number found in field use.
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1.1 Exponential Failure Time Model (EFTM)
Exponential models comprise of all finite failure models. Poisson and Binomial are two categorization of EFTM
[1]. The Binomial and Poisson types are based on per fault constant hazard rate. Hazards rate function is defined
as the function of the remaining number of faults and the failure function is exponential.

H (2) = f (RNF) +f((exp(FF))
Where, H (Z) = Hazard rate.
RNF=Renaming number of faults.

FF= Failure Function.

1.2 J-M Model (JMM)
The failure time is proportional to the remaining faults and taken as an exponential distribution [2]. During
testing phase the number of failures at first is finite. Concurrent mitigation of errors is the main strength of the
model and error does not affect the remaining errors. Error removal is all human behaviour which is irregular so
it cannot be avoid by introducing new errors during the process of error removal.

(MTBF), =1/ (N-(i-1))
Where, N= Total number of faults.  i= Number of fault occurrences. MTBF=Mean Time between failure.

t= Time between the occurrence of the (i-1)* and i" fault occurrences.

1.3 Execution Time Model (ETM)

Musa‘s Basic model assumes that all faults are equally likely to occur and independent of each other [3]. The
intensity function is directly proportional to the number of faults remaining in the program and fault correction
is proportional to the number of failure occurrence rate.

u(t) = Po (1-exp (-pat)
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Where, u (t) = mean value function at time t.

Bo = Total number of faults.

1.4 Hyper Exponential Model (HEM)
The idea behind this model is that the different parts of the software experience an exponential failure rate.
However the rate varies through these parts to ponder different behaviors Different failure rate are placed in
different sections [4]
MH) =N X pipi(exp(-. 1)
Where, A (t)=Failure Intensity Function.
t= number of failures. N= finite number of failures.

Pi=particular ith class. Bi=total number of ith faults.

1.5 Goel-Okumoto Model (GOM)
Goel-Okumoto model [5] takes the number of faults per unit time as independent random variables. In this
model the number of faults occurred within the time and model estimates the failure time. Delivery of software
within cost estimates is also decided by this model.
Hu(t) = Ee (I-e ™), where Eg >0, b>0
(t) = Predicted number of defects at time t
Ee = Expected total number of defects in the code in infinite time (it is usually finite)
b = Roundness factor/shape factor = the rate at which the failure rate decreases

t = Calendar time/ execution time/ number of test runs
I1. CONCLUSION

When a software system is designed, the major concern is the software quality. The quality of software depends
on different factors such as software reliability, efficiency, cost etc. In this paper we presented various existing

software reliability exponential failure time models to measure the software reliability.
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