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Abstract 
Test sequence generation is one of the critical test of software 
engineering to improve the efficiency and reliability of the 
testing system. The testing system can be static or dynamic, but 
it is always affected by different factors that actually decide the 
cost of the test case. The presented work is about the cost 
estimation of test cases under different vectors as well as to 
generate the test sequence under genetic approach. In this 
work, a genetic based algorithm approach is been defined to 
perform the test sequence generation. The work is implemented 
in matlab environment and obtained results are significant 
enough to estimate the test cost for the software project. 
Keywords: Test Sequence, Genetics, Prioritization, Cost 
Assignment. 

1. Introduction 

Test cost identification is one of the most common and 
required phenomenon associated with software 
development. When the software is developed, it is 
required to generate the test plan before performing the 
actual testing. The objective of the test plan is about to 
identify all the possible cases associated with test case 
generation as well as to estimate the cost of the 
execution of this plan. To generate this plan, there is the 
requirement to under the problem, software project and 
associated test cases completely. To understand it 
different test case analysis parameters are present. The 
requirement of this analysis is to execute the test cases in 
a systematic way as well as to identify the cost of these 
parameters under different factors[1,2,3].  
 
One of the common analysis approach is the study of 
different faults and failures associated with a particular 
software projects. The work is about to identify these 
associated faults as well as to assign the priorities to 
these test cases based on these software faults. Based on 
these faults the actual test cost identification is 
performed.  
 
Here figure 1 is showing all the terms associated with 
test sequence analysis. These terms are divided in 5 main 

stages. At the initial stage, the complete software project 
is divided in terms of smaller modules so that actual 
module wise estimation will be done. Once the modules 
are identified, the test cases associated with each 
software module is identified. Just after it, the tester 
work is identify the metric that can be used to assign the 
priorities to the software project and to estimate the 
software cost. Once the metric is decided, the next work 
 

 

 

 

 

 

 

 

 

Figure 1: Type of Speech Processing 

is to assign the priorities to different test cases, finally 
based on the criticality of the test cases and the assigned 
priority the cost estimation is done. The cost estimation 
also leads to generate the cost estimation. Lower the 
sequence cost, less critical the test sequence will be. The 
presented work is about to perform the test sequence 
generation under different parameters so that actual cost 
estimation will be done[4,5].   

In this section, the basic steps required for the test 
sequence generation is been discussed. Later on in 
second section, the literature associated with test cases 
identification is been discussed. In section 3, the research 
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methodology adopted in this thesis is been discussed. In 
section IV, the results driven from this work are defined. 
Finally the conclusion is listed here.  

2. Existing Work 

Bentley [5] Studied various comprehensive tool set for 
building powerful applications. Software Testing was 
often less formal and rigorous than it should, and a 
primary reason for that is because the project staff was 
unfamiliar with software testing methodologies, 
approaches, and tools. To partially remedy this situation, 
every SAS professional should be familiar with basic 
software testing concepts, roles, and terminology. 
Without adequate testing, however, there was a greater 
risk that an application will inadequately deliver what 
was expected by the business users or that the final 
product will have problems such that users will 
eventually abandon it out of frustration. More formal, 
rigorous testing will go far to reducing the risk that either 
of these scenarios occurs. Kruse et al. [6] presented an 
approach for automatic test sequence generation from 
classification trees. Authors defined new dependency 
rules and generation rules. The new dependency rules 
were a superset of existing dependency rules; extended 
by expressions for describing constraints between 
several test steps. Author defined specification for 
coverage levels and and number of repetitions. This 
allowed for the systematic generation of test sequences 
for classification trees. Ma et al. [8] proposed test case 
prioritization approach to improve the rate of severe fault 
detection. In this approach, Authors includes both 
regression testing and non-regression testing. For each 
module to be tested, this approach focused on evaluating 
its fault proneness and the potential impact of faults by 
analyzing the program structure. In addition, this 
approach was also open to combine a variety of available 
information (e.g., user requirements, previous execution 
profiles of test cases) into prioritization. As compared 
with previous techniques, this approach had wider scope 
of application. In the experimental study, authors 
compared the effectiveness of  approach with traditional 
prioritization techniques which were based on methods 
coverage or modified methods coverage. The 
experimental result suggest that this test case 
prioritization approach provide improved the rate of 
severe faults detection of test suites and effectively 
eliminate the impact of faults at a fast rate. Elbaum et al. 
[10] proposed a study of five test case prioritization 
techniques applied across eight systems. Results 

obtained regarding the effiectiveness of the techniques 
congirm previous findings among them the fact that the 
performance of test case prioritization techniques varies 
significantly with program attributes, change attributes, 
test suite characteristics, and their interaction. These 
results supported the search for strategies by which 
practitioners could choose appropriate prioritization 
techniques for their particular testing scenarios, and also 
proposed two such strategies. The basic instance-and-
threshold strategy recommended the technique that has 
been successful in the largest proportion of instances in 
the past, accounting for cost-benefit thresholds. The 
enhanced instance-and-threshold strategy added into 
consideration the attributes of a particular testing 
scenario, using metrics to characterize scenarios, and 
employing classification trees to improve the likelihood 
of recommending the proper technique for each 
particular case. 

3. Research Methodology 

The presented work is about to optimize the generation of 
test case sequence using genetics. The presented work is 
about the study of different factors that can decide the test 
work is been defined in figure 1 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Flow of Work 
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the sequence is decided, the genetic is implemented to 
identify the optimum result. The work is about to reduce 
the cost of test case generation. The cost estimation of a 
test case is here been described under different vectors 
such as based on fault occurrence, base on the module 
interaction and based on metrics. The complete flow of  

In this work, a different approach to assign the priorities 
to the test cases by performing the module analysis as 
well as test case analysis, once the analysis is done the 
test sequence is identification is performed. The work 
also defined an analysis on control flow program to 
generate all the test cases respective to the project. 
The data will contain different kind of test respective 
to the criticality level. It will also define the position 
of the test cases in the data flow over the object. It also 
define either it is a function test or non function test. 
Once all the test cases are defined the next work is 
assign the priorities to these test cases. The 
prioritization should be assigned according to the 
criticality of the test, based on the module interaction or 
based on the metric based analysis.  

To perform the test case analysis, it is required to define 
the event that can affect the available code or the related 
test cases. With each event, some associated test cases 
are defined. The test cases affection is represented as 
use case. It also defines as the event the particular test 
cases will be required to perform or not. If it is 
required it will check wither it will be uses in same or 
some modification is required. After the use case is 
assigned to the available test cases the next work is to 
assign a new sequence of test case implementation.  
This work is  performed dynamically by keeping the 
existing test cases in mind as well as by observing the 
criticality level as well the use cases of the particular test 
case. The presented work is about the selection of the 
test sequence based on some defined constraints. At the 
initial work, The code is collected or generated to 
present the work effectively. This code is then 
represented in the form of smaller modules.. These code 
modules will be defined respective to the changes occur 
in the module as well the relation with other modules. 
These module interaction analysis is the important 
constraint for the selection of the test case.     

Once the test cases are identified, the next work is about 
to analyze the module criticality. The prioritization 
should be assigned according to the criticality of the test 
as well as the code on which the test is occurred. Finally, 
the test sequence will be generated by using the dynamic 

programming approach. The test sequence will be 
identified with minimum test cost. The basic Genetic 
based algorithm for the Generation of the test case 
sequence is given as under 

A)  Algorithm 

1. Define the software project in terms of software 
modules and also define the test cases 
associated with each module. 

2. Define the cost estimation parameter to define 
the cost of each test cases. 

3. Generate the possible sequence flow from the 
software project and represent it as the initial 
population set to the the genetic 

4. Define the process for max number of iterations 
and repeat step5 to 7 

5. Take to test sequence from the population pool 
called Sequence S1 {s11,s12,s13,….,s1n}  and 
S2 {s21,s22,s23….s2n} 

6. Implement Crossover(S1,S2) under the 
objective function that is the next child will be 
of least cost. 

7. Generate a new sequence S3= {s31,s32, 
s33…s3n}, and analyze the cost of it. 

8. Implement mutation over S3 so that either it 
will be included in the population set or will be 
discared as the dead stage. 

9. Return the minimum cost sequence and presnt it 
as result 

10. Exit 

B)  Genetics 

Genetic Algorithms (GA) are good at taking large, 
potentially huge search spaces and navigating them, 
looking for optimal combinations of things, solutions 
you might not otherwise find in a lifetime. GA 
represents a class of adaptive search techniques & 
procedures based on the processes of natural genetics & 
Darwin's principal of the survival of the fittest.  A GA 
will typically have five parts:  
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(1) A representation of a guess called a chromosome, 
(2) An initial pool of chromosomes,  
(3) A fitness function, 
(4) A selection function and  
(5) A crossover operator and a mutation operator.  
 
A chromosome can be a binary string or a more 
elaborate data structure. The initial pool of 
chromosomes can be randomly produced or manually 
created. The fitness function measures the suitability of 
a chromosome to meet a specified objective: for 
coverage based ATG, a chromosome is fitter if it 
corresponds to greater coverage. The selection function 
decides which chromosomes will participate in the 
evolution stage of the genetic algorithm made up by the 
crossover and mutation operators. The crossover 
operator exchanges genes from two chromosomes and 
creates two new chromosomes. The mutation operator 
changes a gene in a chromosome and creates one new 
chromosome. 
 
A basic algorithm for a GA is as follows: 
 
Initialize (population) 
Evaluate (population) 
While (stopping condition not satisfied) do 
{ 
Selection (population) 
Crossover (population) 
Mutate (population) 
Evaluate (population) 
} 
The algorithm will iterate until the population has 
evolved to form a solution to the problem,or until a 
maximum number of iterations have taken place. 

4. Results 

The presented model is implemented in matlab 7.8. The 
work analyzed test cases based on the cost of the test 
case. The cost depends on the occurrence and the 
detection of the software fault in a particular module. 
Here we have assigned the test cost in different ways to 
perform the analysis. The basic parameters defined while 
performing the Genetic Algoithm for a population with 
10 test test cases. The cost assignement over these 
vectors is defined under different vectors. Let the cost is 
assigned randomly, the results driven from the system is 
given as under 
 

A) Random Cost 
 
As the general case we have assigned the random cost to 
each test case and perform the analysis based on this 
random cost assignment. The output driven based on this 
assignment is shown as under. 
 
a) The obtained Test Sequence of this random cost 
 assignment is given as 

 
3     9     4     1    10     7     8     5     6     2 

 
b) The Process cost driven from the genetic on 
 initial cost assignment is given as 
 Process Cost = 11.0547 
 
c) The cost driven after implementation of 
 optimized test sequence is given as 
  

Test Cost = 1.3207 
 
B) Cost Assignment in Ascending Order 
 
As the general case we have assigned the cost in 
increasing order of test cost to each test case and perform 
the analysis based on this cost assignment. The output 
driven based on this assignment is shown as under. 
 
a) The obtained Test Sequence of this random cost 

assignment is given as 
 

7     2     1     5    10     6     9     3     4     8 
 
b) The Process cost driven from the genetic on 

initial cost assignment is given as 
 
 Process Cost = 9.5599 
 
c) The cost driven after implementation of 

optimized test sequence is given as 
 
 Test Cost = 5.3 
 
C) Cost Assignment in Descending Order 
 
As the general case we have assigned the cost in 
decreasing order of test cost to each test case and 
perform the analysis based on this cost assignment. The 
output driven based on this assignment is shown as 
under. 
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a) The obtained Test Sequence of this random cost 
 assignment is given as 

 
9     3     7     1    10     2     8     5     6     4 

 
b) The Process cost driven from the genetic on 
 initial cost assignment is given as 
  

Process Cost = 12.9098 
 
c) The cost driven after implementation of 
 optimized test sequence is given as 
  

Test Cost = 4.9 
 

D) Range Based Cost Assignment 
 
As the general case we have assigned the cost in range 
between 1 and 10. Here the cost assignment is developer 
assisted and performed the analysis based on this cost 
assignment. The output driven based on this assignment 
is shown as under. 
a) The obtained Test Sequence of this random cost 
 assignment is given as 

 
7     3     4     6     2     8    10     1     9     5 

 
b) The Process cost driven from the genetic on 
 initial cost assignment is given as 
  

Process Cost = 10.4791 
 
c) The cost driven after implementation of 
 optimized test sequence is given as 
  

Test Cost = 24 
 
E)  Analysis 
 
Here the analysis is given on the basis of the Test Cost 
shown in figure  

 
 

Figure 2: Test Cost Analysis  
 
As we can see, the figure is showing the cost analysis 
under different cost assignment. As we can see, the cost 
assignment vectors to the specific test case affect the 
whole test sequence. 

5. Conclusion 

The presented work is about the identification of 
the test sequence under different vectors. The work is 
divided in two main phases, first to assign the cost to 
different test cases under different vectors and other to 
generate the test sequence. To identify the test sequence, 
the genetic approach is been suggested in this work. 
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