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Abstract
Software faults are one of major criteria to estarihe
software quality or the software reliability. Theege
number of matrices defined that uses the softwanésf
to estimate the software quality. But when we have a
large software system with thousands of class nesglul
in such case it is not easy to apply the softwaa¢rioes
on each module of software system. The present gork
the solution of the defined problem. In this work
software quality is estimated by using the rejactio
method on software faults. The rejection method is
applied on the basis on Fuzzy Logic in a software
system. To perform the analysis in an effective ey
weightage approach is used on the software fdualthis
work we have assigned different weightage on softwa
faults to categorize the faults respective to farittcality
and the frequency. Once the faults are categoriked
next work is the implementation of proposed work
software fault to represents the accepted and tegjec
modules from the software system. The obtainedltresu
shows the better visualization of software quadlitgase
of software fault analysis.
Keywords: Software Reliability,

Reliability Model, Model Selection.

Prediction,

1. Introduction

Prediction, progress, and process improvement
measurement permeates everyday life and is an
essential part in every scientific and engineering
discipline. Measurement allows the acquisition of
information that can be used for developing
theories and models, and devising, assessing, and
using methods and techniques. Software
measurement is a way to track the process. As

44

Grady states, Without such measures for
managing software, it is difficult for any
organization to understand whether it is successful,

and it is difficult to resist frequent changes of
dtrategy”. However, software engineering differs
from other engineering disciplines in a number of
aspects that have important consequences on
software measurement. First, software engineering
is a young discipline, so its theories, methods,
models and techniques still need to be fully
developed and assessed. However, the very nature
of software engineering makes measurement a
necessity, because more rigorous methods for
production planning, monitoring, and control are
needed, otherwise the amount of risk of software
projects may become excessive, and software
production may easily get out of industrial control
This would produce obvious damages to both
software producers (e.g., higher costs, schedule
slippage) and users (e.g., poor quality produats, |
product delivery, and high prices). To be effective
and make good use of the resources devoted to it,
software measurement should address important
development issues, i.e., it should be carried out
within a precise goal of industrial interest. Iristh
context, software measurement may serve several
purposes, depending on the level of knowledge
about a process of product.

A. Software Reliability models

Prediction  Models:Prediction models use
historical data. In the software development life
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cycle it is mainly used prior to development ott tes
phases or it can be used as early as concept phase.
The prediction model predicts reliability at some
future time.

For the prediction of software reliability we use
Rayleigh Model. This model is most suitable for
predicting software reliability of any product. $hi
model predicts the expected value of defect density
at different stages of life cycle of the projeatce
parameters like total number of defects or total
cumulative defect rate and peak of the curve in
terms of unit of time for the curve are decided.

The Probability distribution function of the curve
can be given as:

F @) =f(K, tm,t)

Where tm is the peak of the curve
t is actual time unit

K is cumulative defect density

Estimation Model: - The estimation model uses
data from current from current software
development effort. It is usually used later irelif
cycle that is after some data have been colledted.
is not typically used in development phases.

B. Software Reliability Prediction
Some of the specific features of using fuzzy logic
approaches in software reliability prediction are:
» It is easy to design and construct models for
reliability growth of varying complexity at diffens
points of time for a given data set.
» Fuzzy Logic based models are easily adaptable in
complex operational phase for different failure
datasets.
*Software reliability assessment has been a vital
factor to characterize the quality of software
product quantitatively during testing phase. Over
the years many analytical model have been
proposed for modeling software reliability growth
trends with different predictive capabilities at
different phases of testing. Yet we need to develop
such single model that can be applied for accurate
prediction in all circumstances. Here we explore
the applicability of fuzzy logic models for better
prediction of reliability in a realistic environmin
and present an assessment method of software
reliability growth using connectionist model. we
can select a particular model first by generalizing
the applicability of application used and second by
developing adaptive models.
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C. Criteria for software reliability model
selection

1. Life Cycle Phasebifferent software reliability
models are used in different phases. So it is
difficult to find which model should be used in
which phase.

Example:-Input domain based model should be
only used in the validation phase. We cannot use
this model earlier.

2. Output desired by the user:in this we select
only that model which provides the output desired
by the user.

Example:-If the mean time to failure required by
the user we cannot use Goel Okumutu non
homogenous model.

3. Input required by the model: If the input
required the model is not available we cannot use
that model.

Example:-Software reliability growth  model
require mean time to failure if this information is
not available then we cannot use SRGM.

4. Trend exhibited by the data:in the curve of
collected failure data is matched with the curve of
the then we use that model.

Example-If there is increase and decrease in the
curve then we use S-shaped model.

5. Validation of assumptions according to data:-
In this the models with the high validation of
assumption are selected.

Example: - In the exponential models there is an
assumption that the testing effort is homogeneous
during testing phase. If testing effort is non-
homogeneous then exponential models do not give
good results.

6. Nature of Project:t includes that whether the
application is terminating or non-terminating. It
includes the size of the project.

2. Present Work

IEEE 982.1-1988 defines software reliability as
“The ability of a system or component to perform
its required functions under stated conditionséfor
specified period of time.” The definition provided
by IEEE is intentionally worded vaguely to allow
organizations to define a level of reliability that
just right for each specific software project. fdwt,
the definition for software reliability is the saras
the definition of hardware reliability so the
reliability of a system can be determined from both
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software and hardware components even though
software and hardware failures generally occur for
different reasons.

Ensuring the reliability of a software project is

important to all parties involved including
Managers, Marketing, Programmers, and
Customers. Unreliable systems can impact

software developers and consumers by simply
being an annoyance, by costing time and money, or
worst case scenario, by costing single or multiple

lives. Everybody involved in the software process

has reasons for desiring reliable software.

Some of the specific features of using fuzzy logic
approaches in software reliability prediction are:

e It is easy to design and construct models for
reliability growth of varying complexity at diffeng
points of time for a given data set.

» Fuzzy Logic based models are easily adaptable in
complex operational phase for different failure
datasets.

*Software reliability assessment has been a vital
factor to characterize the quality of software
product quantitatively during testing phase. Over
the years many analytical model have been
proposed for modelling software reliability growth
trends with different predictive capabilities at
different phases of testing. Yet we need to develop
such single model that can be applied for accurate
prediction in all circumstances. Here we explore
the applicability of fuzzy logic models for better
prediction of reliability in a realistic environmien
and present an assessment method of software
reliability growth using connectionist model. we
can select a particular model first by generalizing
the applicability of application used and second by
developing adaptive models.

Fuzzy logic is a form of logic used in systems

where variables can have degree of truthfulness or
falsehood ness. With fuzzy logic, the outcome of

an operation can be expressed imprecisely rather
than as a certainly. A fuzzy model is a mapping

between linguistic terms, attached to variables.

Therefore the input to and output from a fuzzy

model can be either numerical or linguistic.

3. Proposed Work

The proposed work is about to implement the fuzzy
logic to analyse and predict the software religbili

In this work the software system reliability wileb
estimated based on the occurrence of software
faults and the frequency of fault. The faults vod
assigned by some weight to define the prioritizatio
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to the faults. The work is presented here presented
using fuzzy based model.

We propose the use of fuzzy logic to
predict software reliability. Software reliability
assessment has been a vital factor to characterize
the quality of any software product quantitatively
during testing phase. The work is based on the
software failures or the defects and on which the
analytical decision will be drawn using fuzzy logic
It only takes failure history as input and Predicts
future failures. The input to the proposed metted i
software execution time, whereas output of the
system is predicted as number of failures. The
failures or the errors will be defined with diffete
weights. Therefore, here we explore the
applicability of fuzzy logic for better predictioof
reliability in a realistic environment and present
assessment method of software reliability growth
using connectionist model.

4. Research Design

(Generate the Test Sequence for the Software Project

v
Define Fault paramneters that can influence the Test
and Relaibiliy

\4

Define Faults Categonies and Subcategories
Aesign the Weightage to Each Sub Categery

J

Define Mumber of Faults Eespectwe to Bach Tedt Case

!

Define the fuzmy rule based to Software Faults

!

Estimate the software qst based on defined nile s=t

\ 4
Analysie of rentls
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5. Conclusion and Future Scope

In the end | have reached to the conclusion that to
find that which software reliability model should b
used we can use software reliability selection
algorithm. | have found that for measuring the
software reliability there are many models. We
cannot use all he models at same time. It means
that like or the design phase we can use early
prediction models or architecture based models.
Now these models have a further sub model which
is more than 20.We cannot we all these models for
the prediction of software reliability.
| have designed an algorithm to select the software
reliability models. In this algorithm | have given
standard weights and relevant weights. On the basis
of weights the model which is having highest
weight should be selected. At last the algorithm is
validated by taking the example which shows that
the model which is having highest weight is
selected. At the last the algorithm is validated by
using the example which shows that which model
is best for use

On the basis of this algorithm a database
should be developed which can store the
information about their different models. In the
database most commonly used models should be
stored. If after applying the algorithm the results
are already stored in the database then it is feasy
the user to know that which model is best for use.

LR L ]

da b I L300 +]

Fi Csncalty o Saburs Prages
F
il

il ]
i
]
af ]
af |
b ] 0] " ] = » = [}
Fann

| e b | i i | i | st | bt | b | Aimnis | [0 Sl s

-

47

Fie Edt Vew mat Toos Deskiop Vindow keb

ODEde[s[n0De- 30880

Faull Aralysis (Heditm Fisk)
T T

I I
1 2 3 4 6 7 € 5 10
Test Case

Bstart] Eboc- i, | (@4 vareo e o| Qaogerak | B sebshmde., | ] daprrsicoe . | Eosementt- . [t [« @ @y G0m1

T ELEL Ll . L &
T a n -

ol B BYL- S 0E 0D

et o -l i e+ e T | i T ot T

IJCSMS
www.ijcsms.com



IJCSMS International Journal of Computer Science &Management Studies, Vol. 12, Issue 03, Septemberl20

ISSN (Online): 2231 -5268
www.ijcsms.com

Ll
Qdde k55099 e£- (830808
. f‘lvlﬁuifxl.i (igh MTI
06~
05|
04|
i_
03
02|
01+
R e S S S B B R
Tt Cata
Bsmt] B vl | e | Qg | @ontohrod o | Howrmsie | Bvcmens - [[@orwrine - |« 908 S oaly 0w
References
[1] Liviu Adrian COTFAS,” Software Reliability in
Semantic Web Service Composition
Applications”.

[2] Javaid Igbal,” Software Reliability Simulation:
Process, Approaches and Methodology”.

[3] M. P. Wiper,” Bayesian Software Reliability
Prediction Using Software Metrics
Information”, Quality Technology
& Quantitative Management

[4] Prakriti Trivedi,” A New Prospectus to Proceed
Software Reliability Modelling”, International
Journal of Computer Sci ence and Technology

[5] Fevzi Belli,” Event-Based GUI Testing and
Reliability Assessment Techniques-An
Experimental Insight and Preliminary Results”.

[6] Shaik.Mohammad Rafi,” Software Reliability
Growth Model with Logistic-Exponential Test-
Effort Function and Analysis of Software
Release Policy.”, (IJCSE) International Journal

on Computer Science and Engineering ISSN :

0975-3397

[71 Malik Imran Daud,” Secure Software
Development Model: A Guide for Secure
Software Life Cycle”.

[8] B.JALENDER,” A Pragmatic Approach To
Software Reuse”, Journal of Theoretical and
Applied Information Technology

[9] S. Séhnlein,” Software Reliability Assessment

based on the Evaluation of Operational
Experience”
[10] Sultan Aljahdali, "Improved

SoftwareReliability Prediction through Fuzzy
Logic Modeling”.

[11] Sultan Aljahdali,"Predicting the Reliabilityf o
Software Systems Using Fuzzy Logic”.

48

[12] Khalaf Khatatneh,” Software Reliability
Modeling Using Soft Computing Technique”,
European Journal of Scientific Research ISSN
1450-216X

[13] F. JAVIER. CRESPO,” On the Use of Fuzzy
Regression in Parametric Software

Estimation Models: Integrating Imprecision in
COCOMO Cost Drivers”.

[14] B. Praba,” Fuzzy Reliability of Non
Homogeneous Unified Fuzzy Possibilistic
Markov Model”, European Journal of Scientific
Research ISSN 1450-216X

[15] S. Mahmoud Taheri,” Trends
Statistics”, AUSTRIAN
STATISTICS

[16] N. Raj Kiran,” Software reliability prediction
by soft computing techniques”, The Journal of
Systems and Software

[17] B. Hailpern,” Software debugging, testing, and
verification”

in Fuzzy
JOURNAL OF

IJCSMS
www.ijcsms.com



