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Abstract: 

Software testing is one of the most important phases in software development life cycle 

.In STLC, regression testing is one of the most expensive process that determines whether any 

new problem are the result of software modification or changes. Before making changes, 

software is tested with larger number of test cases and then successfully delivered .But change is 

applied, testing a code with all test cases is too expensive and time consuming process. So either  

whole  software  should be  tested with few test case or in selected area with few test case to 

detect the fault or  new issue due to changes in the existing code .Due to this ,effective test case 

prioritization techniques are required to find effective test cases. There many conventional 

method used for solving this problem but most of the excising techniques are facing the problem 

with coverage ratio. So this paper gives overview of different prioritization techniques. Finally 

this paper gives detailed survey of greedy and genetic based prioritization techniques and 

concluded that genetic algorithm is more efficient for test case prioritization.   
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1. Introduction   

Software testing is the process of testing the quality of the product or software under test and 

providing the relevant information about the quality to its stakeholders. Software Testing eases 

out the process of understanding risks associated with the implementation of software and gives 

a detailed idea on which part of the software is to be worked on in order to get the required 

output. Regression testing is a type of software testing which is done to check whether the 

software gives desired output even after changes have been made to it. Changes may include 

software enhancements, patches, configuration changes, etc. During regression testing, new 

software bugs or faults can be found. The purpose of regression testing is to ensure that changes 

such as those mentioned above have not introduced new faults. One of the main reasons for 

regression testing is to determine whether a change in one part of the software affects other parts 

of the software. Software Regression Testing is carried out to reduce the efforts of testing the 

software by selecting only the required numbers of test cases in order to test the software after 

changes have been made to it. This ensures that the fault detection rate is increased. 
1.1 Test Case prioritization Techniques 

Test case reduction techniques are classified as follows: Coverage based, Requirement based, 

Slicing, Greedy Algorithm, Genetic Algorithm, Hybrid Algorithm, Fuzzy Logic and Clustering. 

Genetic Algorithm: 
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A genetic algorithm (GA) is a natural selection based process that is similar to biological 

evolution and a widely used method for solving both constrained and unconstrained optimization 

problems. In every iteration, the genetic algorithm selects parents from the current population 

and produces children for the next generation. Over successive generations, the population tends 

to an optimal solution. In the beginning, we have initial population and we define fitness value 

for every individual in the population. Once the genetic representation and the fitness function 

are defined, a GA proceeds to initialize a population of solutions and then to improve it through 

repetitive application of the mutation, crossover, inversion and selection operators. 

Requirement Based: 

The ultimate aim of test case reduction is to optimize the test case suite for regression testing. 

This optimization can be performed in many ways. One such way to optimize the test case suite 

is to minimize the testing requirements. This is known as Requirement based Test Case 

Reduction Technique. 

Fuzzy Logic: 

Optimization of test suites can also be achieved by using fuzzy logic. The fuzzy logic testing is 

based on an objective function. This technique provides the safest optimal solutions. 

Clustering: 

The Clustering technique focuses on removal of redundant test cases in the test case suite 

thereby, reducing the number of test cases to be executed. This is done using data mining 

methods for clustering. The result is smaller representative sets of test cases without redundancy. 

But they will have less fault detection ability. 

Coverage Based: 

The coverage based technique ensures that the majority of execution paths in a program are 

exercised. This is done using Control flow graphs which can be derived from a given program. 

Each state in this graph can reveal a fault. 

Program Slicing: 

Program slicing technique is used to check a program over a specific property and to build a slice 

set. There are three types of slicing techniques: dynamic slicing, static slicing, and relevant 

slicing. This method focuses on parts of the program code that have significant impact on its 

output. Whereas, those parts of program that have no effect on the program output are eliminated 

from testing process. Hence, as the size of the code gets reduced ,  testing time and cost will also 

be reduced. 

 Greedy Algorithm: 

Greedy algorithm considers test cases as objects and requirements as attributes.//One of well-

known heuristics proposed for code-based reduction is Greedy algorithm. Initially, a context 

table is constructed. This table is worked on by reducing the objects and attributes which reduces 

the size of the table. The reduction of objects and attributes is based on redundancy. The 

redundant attributes and objects are not considered into the next iteration. 

Hybrid Algorithm: 

Hybrid algorithm takes into consideration, the usage of more than one test case reduction 

Techniques. For example, the combination of genetic algorithm with greedy approach can be 

used for good results. Various optimization objectives are also considered together. 

 

2. Test case Prioritization techniques  

2.1 Greedy Approach 
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Greedy approach uses coverage information of each test case and test cases are selected which 

one has higher coverage information and then rest the other test cases for lower priority.  

 

 

I. Algorithm  

1.Ti={1..n}//test suite 

2. Si={1..n}//set of statements 

3.for every Test case in Ti 

    for every statement in Si 

              if Si covered by Ti 

                      covSi=1; 

                  else  

                       covSi =0; 

End for  

End for  

    4.Find weight map for all test case and select test case which covering more  

statement. 

         5. Find statements covered by selected test cases and Mark „0‟.  

         6. Mark “0” in the other test case wherever statements which are covered by 

selected one. 

          7. Repeat step through step 3 to 6 until all statements are covered. 

 

 
                                           Algorithm 3 

II. Case study   

The following program has been considered for test case reduction using Greedy algorithm 

        Greedyex(a, b, c){ 

           If (a<b) { 

           If(a==c){ 

              Print(“cresent”) 

            }} 

          Else If(b>c){ 

            If(b==a){ 

          Print(“university”);}} 

           Else{ 

           c=15; 

           Print(“chennai”); 

           }} 

STATEMENT 

S1 

S2 

- 

- 

S3 

S4 

- 

- 

S5 

- 

- 
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                                          Program 3 
  

        

 

III. Initial test cases and reduced test cases  

 Initially there are four test cases in the original test suite .The original test suite follows    

     

 

                                        

                                       Table 7 

 Coverage information for all test cases follows  

 

 

 

 

                                                 Table 8 

 

 

 

 

                                                 Table 9 

Weight mapping: 2,1,1,1 

Now greedy algorithm selects the test case T1 because T1 covering maximum number 

statements. Then whatever statements covered by T1 mark „‟0 „‟otherwise no changes. 

 

 

Test case  A B C 

T1 4 4 3 

T2 2 7 1 

T3 2 2 16 

T4 1 8 5 

Test cases  S1 S2 S3 S4 S5 

T1 0 0 1 1 0 

T2 1 0 0 0 0 

T3 0 0 0 0 1 

T4 0 0 1 0 0 

Test case  Statements covered  

T1 3,4 

T2 1 

T3 5 

T4 3 
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Test case  Statements covered  

T1 0,0 

T2 1 

T3 5 

T4 0 
Table 10 

Weight mapping: 0,1,1,0 

Now greedy algorithm selects the test case T2 because T2 covering maximum number 

statements and comes before T3. Then whatever statements covered by T2 then mark „‟0 

„otherwise no changes. 

 

 

 

 

 
Table 11 

Weight mapping: 0,0,1,0.Now greedy algorithm selects the test case T3 because T3 covering 

maximum number statements. Then whatever statements covered by T2 then mark „‟0 

„‟otherwise no changes. 

 

 

 

 

 

                 Table 12 

Now all the statements are covered by selected test cases T1, T2, T3. Here we can create two 

different ordering of the test cases because T1 and T2 occurring with same priority .main 

drawback of this method is not handling test case tie. 

 Order 1: T1, T2, T3, T4 

 Order 2: T1, T3, T2, T4 

2.2 Genetic Approach  

Test case  Statements covered  

T1 0,0 

T2 0 

T3 5 

T4 0 

Test case  Statements covered  

T1 0,0 

T2 0 

T3 0 

T4 0 
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Genetic algorithm uses coverage information as chromosome in initial population and 

other effective parameter has considered for genetic loop. The following parameter considered in 

the genetic to optimizing test suite. 

 I. Genetic loop configuration  

Genetic steps  Parameter  

Initial 

population 

Coverage information .if  test case Ti covering statement Si 

Then chromosome is „1‟ otherwise „0‟  

Fitness values  For test case ti(1,2…n)=∑Si*weight 

Selection  Tournament selection  

Crossover  Ist and II nd bit form first testcase IV th and V th bit from 

second test case  

Mutation  First and third bit of crossover result  

Termination  Target number of test cases found (in this case study 

 target =3 ) 

                                                                       

Table 14 

 II.Case Study 

Program 4 

 

            

III. Initial test case and reduced test case  

 

Genetic example(a,b,c){        

If (a<b) {                                      

     If(a==c){                                       

Print(“cresent”)                                   

}} 

 Else If(b>c){                                          

If(b==a){                                   

Print(“university”);}}        

Else{                                     

    c=15;                                                             

    Print(“chennai”);                       

       }} 

 

STATEMENT 

 

S1 

S2 

- 

 

S3 

S4 

 

 

S5 

- 

WEIGHT 

 

0.2 

0.2 

 

 

0.8 

0.8 

 

 

0.1 
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(i) Initial population 

 

Test case S1 S2 S3 S4 S5 

T1 0 0 1 1 0 

T2 1 0 0 0 0 

T3 0 0 0 0 1 

T4 0 0 1 0 0 

 
Table 15 

 

(ii) Fitness function 

                                                  

 

 Table 16  

 

(iii) Selection  

Here selection uses tournament selection through roulette wheel .Initially there are two test 

cases selected form this wheel. But after the first iteration, it selects only one test case and 

that combined with parent test case to get optimized one .Here assume that T1 and T3 are 

selected in the first iteration. 

 

T1 0 0 1 1 0 

 T3 0 0 0 0 1 

T1 OR T3 0 0 1 1 1 

        
  Table 17 

After combining T1 and T3, statement 1 and statement 2 are not covered, so we need crossover 

operation. 

(iv) Crossover  

 

 T1 0 1 1 1 0 

 T3 0 0 0 0 0 

T1 OR T3 0 1 1 1 0 
          Table 18 

 

T1 T2 T3 T4 

1.6 0.2 0.1 1 
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After cross over operation, some of the statements are not combined by combining T1 and T3 

that shown in table 18.    It needs mutation process to more optimized one. 

(v) Mutation 

 

T1 OR T3 1 1 1 1 0 

  

                                                                    Table 19 

 Still last statement not yet covered .For the further iteration ,select T1 from this iteration because 

T1 has highest fitness function and select one more form roulette wheel for optimization .This 

process is continue until target reached or fixed number of  iteration completed. In this case 

study, after completion few iteration, GA returns T1, T2, T3, T4 as prioritized test cases test 

cases. 

3. Analysis of Test Prioritization Techniques 

4. Conclusion and Future work 

  Thousands of techniques has been proposed for test case prioritization in regression testing but 

still there is some research in the prioritization techniques. In this paper , the basic idea about 

different types of test reduction techniques are discussed .Finally detailed overview of greedy 

and genetic approach  for test case prioritization are discussed ,presented and performance 

analyzed. From these analyses, research concluded that result of genetic approach is more 

Technique  Advantage  Disadvantage  
Test Case 
Prioritization using 
Extended Diagraphs 

It uses Graphical User Interface (GUI) based 
applications and best the outcomes and best in 
class test case prioritization approaches. 

1.it is not suitable to test the 

procedure oriented language 

2.not handling test case tie  

A similarity-based 
approach for test 
case prioritization  

It based on previous used test cases. 

It is effective one for both procedure and 

object oriented language    

1. Not handling test case tie  

Greedy  Loop and control statements are tested 

easily 

1. It need more time to prioritize the 

test cases. 

2.  not handling test case tie  

 

Genetic  1. More effective optimized test case 

2. coverage ratio is more   

Sometimes lack of parameters has 

considered for genetic loop  

Jtop Fault detection rate is improved Difficult to make cluster for loop 

testing  

orthogonal array 
approach 

Coverage ratio is more  Some effective test cases are not 

properly arranged  

G-Rank Test based on coverage of complex code   
1.More complex part code are tested 
effectively 

1.Lower complex code always 

tested at the end of testing process 

2. not handling test case  tie   
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optimal than other conventional approach but still there is some issue in the genetic approach due 

lack of parameter used in the genetic process .In the most of conventional techniques, test case 

tie handled by random approach but this not suitable when we have more number test cases 

occurring with same priority. So in future this research going to focus this problem. 
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