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Abstract – Software testing is one of the most important 

software development and production process, so the lack of 
discovery the problems on the intended time, it makes the 
development time-consuming and costly. Testing the software 
accurately makes the last version with high equality to the 
last users. According to the time and cost consuming of the 
test, there isn’t the possibility of testing all-round software, so 
it must be automating the testing process. The genetic 
algorithm and fuzzy-genetics have been implemented as well 
in the field of software testing although there are many 
problems in the field of object-oriented and component-
oriented software testing. In this paper, we investigate and 
compare the proposed approach of genetic and fuzzy-genetics 
algorithms to increase the probability of selecting the sections 
with error. 
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I.  INTRODUCTION  
 

Today, test is the most challenge and restrictive action is 
used in the industry so the effective progress in time and 
resources as the main factor to be considered by the 
researchers. A new technique provided in which the 
automatic production of test samples by using the genetics 
and fuzzy-genetics algorithm. This technique is developed 
the random test samples and explored various factors by 
using the genetics and phase-genetic algorithm .[1,2] 

That indicates the priority of one test mode to another. 
The good test moods are that they have a greater chance in 
finding the error. Discovered factors used to evaluate the 
best available test modes. These techniques received the 
program as input and evaluate test modes. Therefore, this 
technique is a white box test. [5,6] 

One of the primary and basic stages of testing a system 
is unit testing that each one of the units and modules 
forming a program has been tested independently. Unit 
testing is a kind of white box testing that the programmer 
recognizes the internal structure of program and seek to 
know that testing how effect the internal operation. Unit 
testing performed by the programmer and parallel to the 
development of the system. This test focuses on the 
evaluating the small section of operation.[3,4] 

The aim of this test is to ensure the integrity of the units 
operations that will be used in different sections of the 
system after developing. For this test the programmer 
should be comply the standards that the methods writing 
by him/her are performed alone and without any particular 
affiliation. For example, method is not received amount 
from controlling and all of the required values are 
submitted as the parametric to method. [4] 

II.  SOFTWARE TESTING 
 
Software testing is one of the most basic techniques to 

obtain high equality of software and to detect the errors 
that cause to software failure is made. However, software 
testing is time-consuming and expensive. In implementing 
the software must be complied the principles that usually 
in collecting, analysis the data, design, test performed.  

Production testing includes the study operation for 
operational and non-operational errors. The non-
operational errors studied on the software model, so the 
design will be created incorrect. This article is focused on 
the operational errors that generally due to the incorrect 
implementing. The factors that may contribute to 
generating error include loop, condition, mutation, call, 
write parameter. The listed factors in production of 
software by object-oriented method are common in the 
method. However, in the object-oriented software another 
factors are involved. The effective factors in the object-
oriented method are due to the new discussed concepts in 
this object-oriented approach, some of these factors 
include heredity, communication (correspondence), 
outclass calling, complex parameters, interfaces 
implementing (Gupta, Nirmal Kumar, 2008). Any 
approach wants to study the object-oriented software must 
be considering the listed cases.  

 
III.  GENETIC ALGORITHM  

 
This algorithm is an optimal approach for solving the 

optimization problems as well as this approach is a simple 
and fast way and can be replaced another methods. This 
algorithm could be provide an optimal solve that are not 
possible with other methods (sonkar, sanjaykumar, 2012). 
Genetic algorithm is repetitive loop that calculated the life 
periods of entire chromosome. Choosing the top 
chromosome combined them and then performs the 
mutation for them and produced the new generation. 
Evaluation the new generation and eliminate the weak 
samples. This procedure is repeated until one of the 
following conditions happen.  
• Achieve desired number of generations 
• Achieve a desired time 
• Achieve the optimal result (or enough optional) 
• Fail to improve for several consecutive generations 

After the algorithm stopped due to one of the above 
reasons, each chromosome has an optimal or near-optimal 
answer. 
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1. Components of genetic algorithm 
• Selection operator: choosing two parent or(mother) 

chromosome among the population base on their 
compatibility amount. 

• Combine operator: The selecting parental 
chromosomes have been intersected by using one of 
the compositions and created two children.  

• Mutation operator: with this method the new 
chromosome is created by the determined possibility 
(seyed Mostafa,1389) 

In the following pseudo-code the operating procedures is 
shown. 
Initial Population 
Repeat (Until Terminated) 
Calculate fitness 
Select Pairs 
Cross-over 
Mutate 
Check conditions 
Loop if not termination 
 

IV.  FUZZIFIER FUNCTION  
 

They are systems base on the knowledge and rules. The 
heart of fuzzy system is the database that formed the fuzzy 
if – so rules. Collecting information in the practical 
systems by using experts and measurement of 
mathematical models is derived. So we must found a way 
to change the human knowledge into the mathematical 
formulas and this transition is fuzzy system. Since the first 
step in designing the fuzzy system is definition of 
linguistic variety. The fuzzy logic features are that 
controlling issues become if – so rules. 

IF X1 is A1 AND … Xn THEN Y 
 

V. DESIGNING FUZZY CONTROLLER  
 

First step: obtain the set of if – then rules 
Second step: finding a set of linguistic variety in phrases 
Third step: mapping the variable degree to the real 
numbers by drawing the membership function (evaluation 
rules and determine the accuracy amount, assignment the 
real values) 

Fourth step: combining the rules in a single system 
In the fuzzy pseudo-code according to the fuzzy design 

procedure that mentioned, the first step is determined the 
set of if –then rules. So the set of linguistic variables is 
Great, Good, Average, Bad, Very Bad expressions that 
presented as an answer range. 
For all fitnesses 
if Fitness[i] <minFitness+interval then 
set fuzzyFitness(i) Very bad 
else if Fitness[i] <minFitness + 2 * interval then 
set fuzzyFitness(i) Bad 
else if Fitness[i] <minFitness + 3 * interval then 
set fuzzyFitness(i) Average 
else if fitnesses[i] <minfitness + 4*interval then 
set fuzzyfitness(i) Good 
else 
set fuzzyfitness(i) Great 
loop 
 

VI.  ESTIMATED COMPLEXITY TO 

CALCULATING THE ERROR 
 

The estimated cost is the number that obtained from the 
sum of the factors that evaluating the rising errors 
multiplication the effect ratio of the factor. This cost is 
considered suitable estimating for arising the errors. In the 
proposed algorithm, the estimated cost used as a basic for 
genetic algorithm and fuzzy-genetic. For evaluating the 
fitness used the estimated cost as the base. Then, for each 
running sample the estimated calculating cost is shown. 

 

VII.  SIMULATION  
 

In both algorithm, a class diagram with 20 class is 
produced by using Random class in c#. The first step will 
be implementing the genetic algorithm that the figure3 
contains complexity estimated column and figure4 
indicates which one of the classes selected to testing. The 
number of selected classes in this example is 5class (the 
number 1 representing selection and zero representing 
non-selection). The fact indicates that the great part of 
software should be tested. 

 
Fig. 1. Implementation matrix for issue model with genetic algorithm 
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Fig. 2. The chart with 20 class in which five class have been selected 

 

 
Fig. 3. The accuracy of computing optimization answer in genetic algorithm 

 

The second step of fuzzy-genetic algorithm executed for 
software testing that figure (6) contains estimated 
complexity column that figure (7) indicates which one of 

the class selected to test. The number of selected classes in 
this sample is four classes. 

 

 
Fig. 4. Implementation matrix for issued model with fuzzy-genetic algorithm 
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Fig. 5. The chart with 20 classes that selected four classes 

 

 
Fig. 6. The accuracy of computing the answer of the optimal fuzzy-genetic algorithm 

 
In this two running, the figure 3 and 6 indicate the 

accuracy of optimal answer for two algorithms with the 
difference that the answer in combined fuzzy-algorithm 
genetic is cleared as linguistic. But in the genetic 
algorithm is shown more accurate. 

 

VIII.  CONCLUSION  
 

The proposed algorithms are completely optimized 

in terms of space complexity. Each one has its own 

specific characteristics and the understandable 

difference between the two algorithms is that in the 

genetic algorithm the accuracy of the answer is more. 

But it is time-consuming and the convergence is 

slower. The fuzzy-genetic algorithm caused the 

uncertain behavior of the genetic algorithm become 

faster convergence and indicate more clear answer of 

linguistic. As the completing research, the existing 

fuzzy algorithm could be combined with another 

algorithms and the approaches of software testing. 

 

IX.  REFERENCE 
 
[1] Application of Genetic Algorithm in Software Testing. 

Srivastava, Praveen Ranjan. 4, s.l. : International Journal of 
Software Engineering and Its Applications , 2009, Vol. 3. 

[2] Salaria, Sh. R. S. Automatic Generation of Software Test Cases 
Using Genetic Algoritms. Patiala (India) : Thapar Institute of 
Engineering & Technology (Deemed University) , 2004. 

[3] Investigating the Performance of Genetic Algorithm-Based 
Software test cases Generation. Watkins, Donald J. Berndt and 
Alison. s.l. : Eighth IEEE International Symposium on High 
Assurance Systems Engineering (HASE’04), 2004. 1530-2059. 

[4] Search based software testing of object-oriented containers. 
Arcuri, Andrea. Birmingham : Information Sciences 178, 2007. 
3075–3095. 

[5] Optimization of Functional Testing using Genetic Algorithms. 
Singh, Kulvinder. 1, Kurukshetra : International Journal of 
Innovation, Management and Technology, 2010, Vol. 1. 2010-
0248 . 

[6] Using Genetic Algorithm for Unit Testing Of Object Oriented 
Software . Gupta, Nirmal Kumar. 3, s.l. : IJSSST, 2012, Vol. 10. 
1473-8031. 

[7] Software Testing using Genetic Algorithm. Sonkar, Sanjay 
Kumar. 1, Sultanpur (India) : IJCST, 2012, Vol. 3. 2229-4333. 

[8] B.Beizer," software testing techniques", second edition,1990. 
[9] Berndt, D.J., Fisher, J., Johnson, L., Pinglikar, J., and Watkins, 

A., “Breeding Software Test Cases with Genetic Algorithms,” In 
Proceedings of the Thirty-Sixth Hawaii International Conference 
on System Sciences (HICSS-36), Hawaii, January 2003. 

[10] Nashat Mansour, Miran Salame,” Data Generation for Path 
Testing”, Software Quality Journal, 12,121–136, 2004,Kluwer 
Academic Publishers. 

 

AUTHOR ’S PROFILE  
 

 

Ali Amin Rashidifar  is a computer instructor at 
Shadegan Islamic Azad University and works in the 
research department of the university. He has published 
some papers and participated in some national and 
international conferences. His interest is data mining 
and object oriented programming.  

 

0

10

20

30

cl
a

ss
 

0 cl
a

ss
 

1 cl
a

ss
 

2 cl
a

ss
 

3 cl
a

ss
 

4 cl
a

ss
 

5 cl
a

ss
 

6 cl
a

ss
 

7 cl
a

ss
 

8 cl
a

ss
 

9 cl
a

ss
 

10

cl
a

ss
 

11

cl
a

ss
 

12

cl
a

ss
 

13

cl
a

ss
 

14

cl
a

ss
 

15

cl
a

ss
 

16

cl
a

ss
 

17

cl
a

ss
 

18

cl
a

ss
 

19

Estimating complexity

Estimating complexity


