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Abstract—Regression Testing is mainly executed to show the 

desirable functionality of existing software after doing some 

modifications or changes in it. It is conducted to confirm the 

accuracy of the functionality of modified version of code. There 

are various techniques of regression testing which are briefly 

described: Retest All, Regression Test Selection, Test Case 

Prioritization, Hybrid Approach and Test Suite Reduction. Test 

Case Prioritization is a crucially important technique. The goal of 

these techniques is to reduce the expense of regression testing. 

We also described several techniques of test case prioritization 

based on amount of statement coverage, branch coverage in a 

code and fault- exposing- potential. We report the result of our 

implementation in which we applied these pre- existing 

techniques of prioritization and calculated the amount of 

statements covered, number of mutants detected by the test case. 

We proposed a new technique of prioritization which is an 

extension of additional fault- exposing- potential (FEP) 

prioritization. 

 
Index Terms—Fault Exposing Potential, Regression Testing, 

Software Testing, Test Case Prioritization, Test Case Selection. 

 

I. INTRODUCTION 

Testing is the practice of making objective judgments 

regarding the extent to which the system (device) meets, 

exceeds or fails to meet stated objectives. The Software 

Development Life Cycle process consists of five phases in it: 

requirement gathering, design and analysis, development, 

testing and maintenance [36]. Software Testing is one of the 

most important phase of SDLC and consumes significant 

resources in terms of cost, effort and time [6].It is the process 

of exercising the software product in pre- defined ways to 

check if the behavior is the same as expected behavior. By 

testing the product, an organization identifies and removes as 

many defects as possible before shipping it out.Software 

undergoes constant changes. Such changes are necessitated 

because of defects to be fixed, enhancements to be made to 

existing functionality, or new functionality to be added. 

Regression testing is a type of software testing that seeks to 

uncover new software bugs, or regressions, in existing 

functional and non-functional areas of a system after changes 

such as enhancements, patches or configuration changes, have 

been made to them [4]. Regression testing refers to that 

portion of the test cycle in which a program P’ is tested to 

ensure that: the newly added or changed code behaves 

correctly, the code carried over unchanged from the previous 

version P continues to behave correctly [2]. There are some 

regression testing techniques discussed in section 2 of this 

paper. Section 3 presents description of regression test 

selection problem. Section 4 contains definition and criteria of 

test case prioritization. Section 5 reports an explanation of the 

proposed prioritization technique. Section 6 provides a 

conclusion. The last section represent all references used in 

the paper.  

II. REGRESSION TESTING TECHNIQUES 

The word regress means to return to an already existing 

previous state. Regression testing is testing that a program has 

not regressed,that is, the functionalities that were working in 

the previous version are still working in the new version.Let P 

be a procedure or program, let P’ be a modified version ofP, 

and let T be a test suite for P. As described in [1], a typical 

regression test procedures is:  

1. Select T’ ⊆T, a set of test cases to execute on P’. 

2. Test P’ with T’, establishing P’’s correctness with 

respect to T’. 

3. If necessary, create T’’, a set of new functional or 

structural test cases for P’. 

4. Test P’ with T’’, establishing P’’s correctness with 

respect to T’’. 

5. Create T’’’, a new test suite and test execution profile 

for P’, from t, T’, and T’’. 

As it is a costly process, so some regression testing techniques 

have been proposed to make this process easy and therefore to 

reduce some of this expense [1]. 

 

A. Retest All 

Retest all method is one of the conventional methods for 

regression testing in which all the tests in the existing test suite 

are rerunned. When the program is modified, generally the 

testers have twomain strategies to test the modified program. 

One is that selectpart of the test cases from the original test 

suites in order to reduce the cost. The other is to rerun all the 

original test caseswhich is known as retest-all strategy. [7, 17] 

introduce the retest-all methodology: re-use all previously 

developed test suite T, executing on the modified program P’. 

 

B. Regression Test Selection 

Instead of rerunning all the test cases,the regression test 

selection technologies try to reduce the cost by picking a 

subset T’ of T, and only run T’ on the modified program P’. 

The assumption here is that the cost of the selection process 

will not outweigh the execution of the additional test cases 

(the test cases which are not selected by the technology). [5] 

Did a survey of regression test selection technologies. 

In this technique instead of rerunning the whole test suite we 

select a part of test suite to rerun if the cost of selecting a part 

of test suite is less than the cost of running the tests that RTS 

allows us to omit. RTS divides the existing test suite into (1) 

Reusable test cases; (2) Retest able test cases; (3) Obsolete test 

cases. In addition to this classification RTS may create new 

test cases that test the program for areas which are not covered 

 

Nikita Goel, Madhuri Sharma 

Prioritization of Test Cases and Its Techniques 



International Journal of Computer Application (2250-1797)  

Volume 5– No. 4, June2015 

86 

 

by the existing test cases. RTS techniques are broadly 

classified into three categories [8].  

1) Coverage techniques: they take the test coverage criteria 

into account. They find coverable program parts that have 

been modified and select test cases that work on these parts.  

2) Minimization techniques: they are similar to coverage 

techniques except that they select minimum set of test cases.  

3) Safe techniques: they do not focus on criteria of coverage, 

in contrast they select all those test cases that produce 

different output with a modified program as compared to its 

original version. 

 

C. Test Suite Reduction 

[25, 20, 22] focus on the test suite reduction technology. 

Theytry to permanently eliminating test cases from the test 

suite sothat the cost of the future regression testing will be 

reduced and the size of test suite can be controlled. 

 

D. Test Case Prioritization 

Rothermel et al. [3] define the test case prioritization problem 

as follows: 

Given:T, a test suite; PT, the set of permutations of T; f, a 

function from PT to the real numbers. Problem: Find T′ ∈ PT 

such that (∀T″) (T″∈ PT) (T″≠T′) [f(T′)≥f(T″)]. Here, PT 

represents the set of all possible prioritizations (orderings) of 

T and f is a function that, applied to any such ordering, yields 

an award value for that ordering. 

Rothermel [13], [16] mentionedthat the test case prioritization 

process is needed for software testing because: (a) the 

regression testing phase takes a lot of time and cost to run, and 

(b) there is not enough time or resources to run the entire test 

suite, therefore (c) it is essential to decide which test cases to 

run first. 

Given a program P, a test suite T, after modifications program 

becomes P’ which is a modified version of P. Now aim is to 

derive regression test suite T’ from T used for testing P’. As 

T’ is a subset of T, it might be possible that it is overly large 

for testing P’ because of having less resources and time. Test 

minimization algorithm may sometimes give risky results. 

Test ceases removed from T’ might be important for finding 

faults in P’. In such cases, we can apply test prioritization 

techniques which arrange the test cases in T’ based on some 

criteria of prioritization. We can then use only the top few 

high priority test cases. 

E. Hybrid Approach 

The fifth regression technique is the Hybrid Approach of both 

Regression Test Selection and Test Case Prioritization. 

III. REGRESSION TEST SELECTION PROBLEM 

Let P denote original program that has been tested using test 

set T against specification S. Let P’ be generated by modifying 

P. The behavior of P’ must conform to specification S’. S and 

S’ could be the same and P’ is the result of modifying P to 

remove faults. S’ could also be different from S in that S’ 

contains all features in S and a few more, or that one of the 

features in S has been redefined in S’. The regression testing 

problem is to find a test set Tr on which P’ is to be tested to 

ensure that code works well. Tr is a subset of T used for 

testing P. In addition, P’ must also be tested to ensure that the 

newly added code behaves correctly. This is done using a 

newly developed test set Td. Hence P’ is tested against T’= Tr 

U Td where Tr is the regression test   suite and Tdthe 

development test suite intended to test any new functionality 

in P’. 

IV. TEST CASE PRIORITIZATION TECHNIQUES 

Test case prioritization techniques arrange the test cases in 

some order, based on some criteria of prioritization, and 

therefore attempts to increase their effectiveness at meeting 

some performance goal. Prioritization does not remove any 

test case from test suite that is why prioritization is not a risky 

technique of regression testing. 

Now we describe some existing prioritization techniques 

having their own advantages [11]. 

A. No Prioritization 

This is one of our prioritization technique for which we can 

simply say that it is an application of no technique. In this, the 

test suite remain untreated i.e. the test suite that testers took, it 

will be as it was initially constructed with no change. 

B. Random Prioritization 

This is another simple technique in which we randomly 

prioritize the test cases present in our test suite. The result of 

implementation of such technique is that we will get randomly 

ordered test cases in a test suite. 

C. Optimal Prioritization 

An algorithm that always determines an optimal 

testcaseordering may have to consider all possible test case 

orderings and, therefore, must have a worst-case runtime 

exponential in test suite size. 

When the test suite size is too large then we apply greedy 

“optimal” prioritization algorithm. Given a program P with a 

set of faultyversions, a test suite T, and information on which 

test cases in T expose which faults, our algorithm iteratively 

selects the test case in T that exposes the most faults not yet 

exposed by a selected test case, until test cases that expose all 

faults have been selected. When test cases that expose all 

faults have been selected by this algorithm, remaining test 

cases must be prioritized by some method. 

D. Total Statement Coverage Prioritization 

This is a coverage based technique of prioritization. Many 

researchers have studied this area of prioritization such as [9], 

[10], [14]. In this, we find out the total number of statements 

covered by every test case present in a test suite for a program. 

We then can schedule or arrange those test cases in terms of 

the total number of statements covered by each test case. The 

test case which covered maximum number of statements 

isplaced at the top. In the same way, all the other test cases is 

sorted in descending order of the total number of statement 

covered. 

The statement coverage can be calculated by formula given 

below: 
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Statement Coverage =
No  of  statem ents  execised

Total  no  of  statements
×100 % 

 

We implemented total statement coverage prioritization 

technique. For this, our program contains 10 statements and 5 

test cases. And the test case order which we input is 5, 3, 1, 4, 

2. Table 1 shows a list of total number of statements covered 

by each test case. Applied in this case, total statement 

coverage prioritization yields test case order (3, 5, 4, 1, 2). 

TABLE 1 

Total Statement Coverage achieved by test cases 

Test Cases Total no of statements 

covered 

1 4 

2 4 

3 6 

4 5 

5 5 

 

E. Additional Statement Coverage Prioritization 

Additional statement coverage prioritization iteratively selects 

a test case that yields the greatest statement coverage, then 

adjusts the coverage information on all remaining test cases to 

indicate their coverage of statements not yet covered.This 

process is repeated until all statements covered by at least one 

test case have been covered. When multiple test cases cover 

the same number of statements not yet covered, an additional 

rule is necessary to choose one of these test cases; we do this 

randomly. 

Table 2 depicts the statement coverage achieved by 5 test 

cases. And the test case order which we input is 5, 3, 1, 4, 2. 

TABLE 2 

Additional Statement Coverage achieved by test cases 

Statements Test 

Case 1 

Test 

Case 2 

Test 

Case 3 

Test 

Case 4 

Test 

Case 5 

1           

2           

3           

4        

5       

6       

7       

8       

9       

10        

 

For illustration, in this example, both total and additional 

statement coverage prioritization select test case 3 first. 

Whereas total statement prioritization select test case 5 

second, additional coverage prioritization detects that test case 

5 covers only one statement not already covered by test case 3 

but test case 4 covers two uncovered statements. In this way, 

test case order here is (3, 4, 5, 1, 2). 

F. Total Branch Coverage Prioritization 

It is same as total statement coverage prioritization, except 

that it uses test coverage measured in terms of program 

branches rather than statements. Branch coverage is coverage 

of each possible overall outcome of a condition. Thus, for 

example, each if or while statement must be exercised such 

that it evaluates at least once to true and at least once to false. 

This technique prioritize the test cases on the basis of total 

number of branches covered. And the test case that covered 

maximum number of branches will be given highest priority.  

Table 3 shows total number of branches covered by each test 

case where a program contains 3 branches and 5 test cases. 

And the test case order which we input is 5, 3, 1, 4, 2. 

TABLE 3 

Total Branch Coverage achieved by test cases 

Test Cases Total no of branches covered 

1 1 

2 1 

3 2 

4 1 

5 1 

Applied total branch coverage prioritization in this case, it 

yields an output of test case order (3, 5, 1, 4, 2). 

G. Additional Branch Coverage Prioritization 

It is the same as additional statement coverage prioritization, 

except that it uses test coverage measured in terms of program 

branches rather than statements. With this technique, too, we 

require a method for prioritizing the remaining test cases after 

complete coverage has been achieved and we do this by 

resetting coverage vectors to their initial values and reapplying 

additional branch coverage prioritization to the remaining test 

cases. 

Table 4 depicts an additional branch coverage achieved by 

same number of test cases. 

TABLE 4 

Additional Branch Coverage achieved by test cases 

Branches Test 

Case 1 

Test 

Case 2 

Test 

Case 3 

Test 

Case 4 

Test 

Case 5 

1        

2       

3       

For illustration, same as statement coverage technique, both 

total and additional branch coverage prioritization select test 

case 3 first because test case 3 has achieved maximum branch 

coverage. Total branch coverage select test case 5 second but 

additional branch coverage select test case 4 second as it 

detects that test case 5 covers no branch not already covered 

by test case 3. And the test case order which we input is 5, 3, 

1, 4, 2. Therefore, this technique outputs test case order (3, 4, 

5, 1, 2). 

H. Total Fault Exposing Potential (FEP) Prioritization 

Statement and branch coverage prioritization consider 

onlywhether a statement or branch has been exercised by 

sometest case.FEP depends not only on whether thetest case 

covers (executes) a faulty statement, but also on the 

probability that a fault in that statement will cause a failure for 

that test case [12], [19], [23], [24]. 

FEP can be defined as an ability of a test case to expose or 

detect a fault. We can find out FEP by a formula given below: 

FEP =
|muta nts  killed |

|total  no  of  mutants |
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This technique provides a way to schedule and run test cases 

which have the highest priority in terms of earlier fault 

detection. 

Table 5 shows the total fault- exposing- potential (FEP) 

achieved. 

TABLE 5 

Total Fault- Exposing- Potential (FEP) Prioritization 

achieved by test cases 

Test Cases Total no of mutants 

killed 

FEP 

1 2 0.33333 

2 2 0.33333 

3 2 0.33333 

4 2 0.33333 

5 1 0.16667 

To perform total FEP prioritization, we calculate FEP values 

for each test case ti belongs to T. FEP is calculated, with the 

help of total no of mutants killed by each test case, by the 

formula given above. Based on the FEP values, the test cases 

are ordered. The test case that has maximum FEP value, is 

placed on the top i.e. given first priority to that test case. 

Applied to the example, which contains 5 test cases and 6 

mutants, total FEP prioritization outputs test case order  

(3, 1, 4, 2, 5). This test case order we got as an output is 

because we input the test cases not in sequential order. The 

test case order which we input is 5, 3, 1, 4, 2. So, input order 

and calculated FEP value both are considered to yield output. 

I. Additional Fault Exposing Potential (FEP) Prioritization 

Additional statement coverage technique is the result of some 

modifications and extensions made in total statement coverage 

technique. Similarly, this technique is an extension of total 

fault-exposing-potential prioritization technique. FEP and 

additional FEP was proved more cost- effective techniques in 

terms of approximating fault-exposing potential such as 

techniques using constrained mutation [15], or techniques 

using measures of fault exposure [18].In this technique, a term 

called confidence is used. It can be defined as a measure pf the 

value of an execution of a statement. It is denoted by C(s). It is 

an estimation of the probability that statement is correct. As 

C(s) is a probability value, therefore we can say that it lie 

between 0 and 1. Let s denotes statement, t denotes test case 

and FEP(s,t) denotes faults in s covered by test case t, C(s) 

denotes confidence before execution of t and C’(s) denotes 

new confidence after execution of t. 

C’(s) = C(s) + (1 – C(s)). FEP(s, t) 

So, the additional confidence in statement s is:  

C addi (s) = (1 - C(s)). FEP (s, t) 

C addi (t) can be defined as the additional confidence gained 

from executing t on P program. It can be calculated by 

summing up the value of C addi (s) of all the statements s 

covered by t.  

Table 6 depicts additional FEP prioritization achieved. 

 

 

TABLE 6 

Additional Fault- Exposing- Potential prioritization 

achieved by test cases 

Test Case Mutants killed C addi 

1 2 0.33333 

2 2 0.33333 

3 2 0.33333 

4 2 0.33333 

5 1 0.16667 

To describe this technique, now we can say that the tables of 

both FEP prioritization and additional FEP prioritization are 

same but the difference is that in additional FEP prioritization 

we calculate C addi with the help of equation mentioned 

above and then prioritize the test cases on the basis of value of 

C addi.In this case, the test case order which we input the test 

cases is 5, 1, 4, 3, 2. Therefore, output in this case we got is (1, 

4, 3, 2, 5).  

V. PROPOSED PRIORITIZATION TECHNIQUE 

Extended fault- exposing- potential prioritization:This new 

prioritization technique is the result of some modifications 

made in additional fault exposing potential (FEP) 

prioritization. As in additional fault exposing potential (FEP), 

a term called confidence was used, in a very same way we also 

used this term. But in this technique, we use C(s) as a 

randomly generated value in our implementation whereas 

value of C(s) in additional FEP prioritization was assumed to 

be 1. So, we found that if the value of C(s) we take as a 

randomly generated value then test case will kill more number 

of mutants. It shows that fault- exposing- potential become 

more in our new technique. It results in consumption of time. 

Therefore we named it as Extended Additional Fault- 

Exposing- Potential (FEP) Prioritization. As in additional FEP 

prioritization technique, let s denotes statement, t denotes test 

case and FEP (s, t) denotes faults in s covered by test case t, 

C(s) denotes confidence before execution of t and C’(s) 

denotes new confidence after execution of t.Therefore, after 

this change in the value of C(s), equation here for the 

additional confidence in statement s becomes: 

C addi (s) = (1 – rand (C (s))). FEP (s, t) 

We can say that C addi (t) can be defined as the additional 

confidence gained from executing t on P program. It can be 

calculated by summing up the value of C addi (s) of all the 

statements s covered by t. 

For this, our program contains 5 test cases and 6 mutants in it. 

The test case order which we input is 5, 1, 4, 3, 2. Table 7 

shows a list of total number of mutants detected, C(s)value, 

and Caddi value (calculated as per equation given 

above)covered by each test case. 

TABLE 7 

Extended Additional Fault- Exposing- Potential 

Prioritization Technique 

Test Cases Mutants 

killed 

C(s) C addi 

1 4 0.40641 1.2888 

2 4 0.18284 1.1129 

3 4 0.69573 0.22585 

4 4 0.53601 1.1705 

5 5 0.44067 1.443 

Applied in this case, extended additional fault- exposing- 

potential prioritization yields test case order (5, 1, 4, 2, 3). 
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VI. CONCLUSION 

The purpose of this paper is to introduce the techniques of 

regression testing and the criteria of prioritization technique. 

Regression Testing is retesting the unchanged parts of a 

program in order to ensure that: (a) despite the changes, the 

existing unchanged part of a program continues to function as 

desired, (b) its revision does not produce faults. Regression 

Testing improves correctness and locate errors. It is a costly 

process in software development. So, there is a need to 

minimize cost. Prioritization is one of a most important 

method of regression testing. It arranges the test cases present 

in a test suite based on different techniques of prioritization. 

So that tester can run only test cases which have higher 

priority. It results in consumption of cost and time. Therefore 

it is one of a most beneficial technique of regression testing. In 

this paper, a new technique for test case prioritization is 

proposed. This new technique is the result of some 

modifications made in additional FEP prioritization. It is 

designed aiming at minimizing the time, effort and cost in 

software testing process. 
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