
Abstract
Now- a- days nearly two hundred models for Software Reliability 
modelling have been developed and it becomes so complex to 
choose an appropriate model for that particular case. Every 
researcher does development of new model for solving the 
upcoming problem, but they have not laid emphasis on how 
people can select a good model with confidence. In case of 
proceeding with Software Reliability Modelling, a major problem 
occurring is that: there is little literature available for reliability 
plan. We are proposing the basic idea of it with systematic 
plan of software reliability. We are also proposing an important 
concept about the principle of software reliability work along 
with their algorithm and flowchart.
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I. Introduction
According to ANSI, Software Reliability is defined as: 
the probability of failure-free software operation for 
a specified period of time in a specified environment.                                                                                     
According to Engin Deveci Software reliability is the probability 
of failure-free software operation for a specified period of time 
in a specified environment [1]. In other words it is the probability 
of the product working “correctly” over a given period of time. 
So, software reliability is the function of failure-free operation 
of a computer program with time and environment.
SR ≡ f (ffo, se, st)                                         …….(1)                                                                                             
   Where, 
            SR   - Software Reliability
            ffo  – failure-free Operation
            se   -   specific environment
            st    -   specific time
Software reliability is also important factor affecting system 
reliability. Where system as an entity that provides defined 
behavior at interfaces. System is a hierarchy of subsystems, 
each subsystem being a system. Reliability of a system is its 
ability to provide failure-free operation. Failure is the system 
behaviour which is incorrect or not as expected; is a random 
phenomenon 
Software Reliability is not a direct function of time.   
SR ≠ f (t)                                                              …….(2)
Therefore we can define …
SyR ≡ Ф{ (SR), (HR)}                                        …….(3)                                                           
Where,
               SyR - System Reliability
     SR - Software Reliability
   HR – Hardware Reliability
   Ф - Factor constant
The high complexity of software is major contributing factor of 
software reliability problems.
Reliability is directly related to the number of failures.   A system 

is either operating or it has failed, hence, writing that statement 
as probabilities [2], 1 (certainty) = p(R) + p(F).  
Rearranging the statement,
p(R) = 1 - p (F).                          …….(4)
Therefore, 
Problem of SR α Software Complexity                           …….(5)      
        When Complexity of software tends to be high. Software 
reliability is hard to achieve.
Comparing mechanical, elcetronics and software system, we 
can say that
Application life cycle of electronic and mechanical  system  α  1∕t                      
           …….(6)
It means when time increases, its application s wear-out. 

Failure & Faults

When we analyzed the software system, mostly we saw that 
a fault is present in the software program but it performs the 
operation as we need. In this case, our operational commands 
do take the path where the fault is not presented. So it gave 
the desired output as we need. And we say that system may 
be reliable. But in another case: when we gave the operational 
command, which takes the path where fault is present in the 
program then the system did not give the desired output as we 
needed. In this case system showed the failure condition.  
After statistical analysis we found out that, if a fault is present 
in a software system then system may be said to be reliable 
but in the case of failure, system is not reliable.
Hardness of Predicting future reliability >> hardness of 
measured reliability                 …….(7)

II. Reliability Plan
Following steps has been purposed

1. Guess the right field from where the fault may present or 
remain.

2. Applying software testing.
3.  Catch the fault by using TMA (technique, methods and 

approaches) of testing.
4. Select the fault category (according to SDLC phase).
5. Choosing appropriate software reliability model for that 

particular phase of fault. 
6. Apply these reliability models for removing fault.

III. SOFTWARE RELIABILITY WORK
Generally, Software reliability is working on three phases as  

1. Problem searching (like catching faults, failure, error and 
defects, etc.)

2. Applying TMA(technique, Approaches, and Methods for 
solving, predicting or  removing the problem)

3. Verifying and validating these TMA. (So that, we say that 
applying TMA ensure & increase the confidence about 
reliability of software.)
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Fig. 1: Block diagram of Software Reliability work

1. Problem Searching
This is the first phase of software reliability plan. In this phase 
we are applying testing and comparing the performance of 
software with its previous standards. By using different type 
of testing such as black box and white box testing, we catch 
the problem occurring.
If we catch the problem then we go to next phase as TMA for 
predicting, removing & solving the problem.

2. TMA
After successful completion of problem searching phase we 
are applying the TMA. TMA is the collection of technique, 
approaches and methods.  Here a lot of techniques, methods 
(model as SR model of Goel, Okumoto, musa etc is used.) by 
using these models we can solve the upcoming problem in our 
software. We also apply few important approaches for solving 
these problems.
(i) Approaches:- For selecting the SR model, to predict the 
software from failure & faults, two important approaches are 

(a) A model selection approach classified SR model on the 
basis of SDLC. Means we first check the status of upcoming 
problem i.e., in which phase of SDLC the problem is occurred. 
Then we apply related SR model for that phase to predict the 
software [3].
(b) Systematic approaches of SR modelling are distinguished 
between SR model and parameters estimations procedure by 
using predicting performance [4]. 

(ii) Techniques:-Generally in searching the problem, two testing 
techniques are applied. These techniques are 
(a) Black box testing
(b) White box testing

(iii) Methods: - By the help of methods we are finding approaches 
and techniques. It means they are inter-related to each other. 
The G.J. Knafl (1993) gave the systematic approach to software 
reliability model by a methodology [4].

3. V & V of TMA
For ensuring and increasing the confidence about to solve 
the upcoming problem, we applying V& V phase. These 
phase guarantee that our TMA is best for solving such type 
of problem.

Algorithm

Step 1:-We will guess a few areas where fault may occur. By 
using simple testing we increase our guessing probability that 
the fault still remains in that particular area.
Finally we guess right areas, where fault may be present or 
remains. We use few searching methods for searching these 
problems & catch the problem.

Step 2:- when problem is searched or fetched, we apply 
TMA (techniques, methods and approaches) to solve these 
problems. 
Select the categories of the problem by using the basic concept 
of failure. It may be due to clerical mistake, testing mistakes, 
coding mistakes and design error. 
2(a).  If it’s a clerical type of mistake, then use a systematic 
approach to remove the problem.
2(b).  If it’s a testing type of mistake, then use two testing 
technique to remove these problem.
 b1. Black box testing 
  b2. White box testing 
2(c).  If it’s coding and design type of mistake, then use few 
methods (or appropriate methodology) to solve these problems. 
Then step 2(b) is performed.

Step 3:- Applying step 2, until the problem is solved, predicting 
or removed.

Step 4:- Applying verification & validation of these TMA by 
using some engineering statistical data. Through these V& V 
steps ensure and increase the confidence about software is 
reliable.

 Flow Chart

Fig. 2: Flow chart of Reliability work
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IV. Conclusions
So, this is very critical problem for general proceeding of 
software reliability within whole software development. Here 
we are purposing a new concept namely as reliability plan for 
reducing such problem in software industry. Hence we have 
given a critical approach for proceeding with software reliability. 
We have proposed the new concept namely: reliability plan 
for reducing problem in software reliability. The main moto 
of reliability plan is to provide a high confidence for choosing 
appropriate SR model for removing fault in that phase of 
software development.
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