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Regression Testing 

Introduction: 

         Regression testing is performed between two different versions of 

software to provide confidence that the newly introduced features of the 

System Under Test (SUT) do not interfere with the existing features. 

While the exact details of the modifications made to SUT will often be 

available, they may not be readily available in some cases. For example, 

when the new version is written in a different programming language or 

when the source code is unavailable, modification data will be 

unavailable. 

The following notations are used to describe concepts in the context 

of regression testing. 

     Let us first define the notations used in regression testing before 

defining the regression test problem. 

            

P denotes a program or procedure, 

𝑃′ indicates a modified version of P, 

S means a modified version of P, 

𝑆′ denotes the specification for program 𝑃′, 

𝑇 = {𝑡1, … … . , 𝑡𝑛} refers to a test suite or test set for P 

𝑃(𝑡𝑖) denotes the output of P on the input 𝑡𝑖, 

𝑃′(𝑡𝑖) denotes the output of 𝑃′ on input 𝑡𝑖 

 

Description: Let P be the current version of the program under test, and 

𝑃′ be the next version of P, Let S be the current set of specifications for 

P, 𝑆′ be the current set of specifications for 𝑃′. T is the existing test suite. 



Individual test cases will be denoted: 𝑡𝑖. 𝑃(𝑡𝑖)stands for the execution of 

P using 𝑡𝑖as input. 

Is Regression Testing   A Problem? 

Regression testing is considered a problem, as the existing test suite 

with probable additional test cases needs to be tested again and again 

whenever there is a modification. The following difficulties occur in 

retesting: 

• Large systems can take a long time to retest. 

• It can be difficult and time-consuming to create the tests. 

• It can be difficult and time-consuming to evaluate the tests. 

Sometimes, it requires a person in the loop to create and evaluate 

the results.  

• Cost of testing can reduce  resources  available  for  software  

improvements. 

✓ Regression Testing   Problem 

 Given a program P, its modified version 𝑃′, and a test set T that was 

used earlier to test P; find a way to utilize T to gain sufficient confidence 

in the correctness of 𝑃′ . 

➢ Regression Testing Techniques 

There are three different techniques for regression testing. They are 

discussed below. 

Regression test selection technique:  This technique attempt to reduce the 

time required to retest a modified program by selecting some subset of the 

existing test suite. 

Test case prioritization technique:  Regression test prioritization attempts 

to reorder a regression test suite so that those tests with the highest 

priority, according to some established criteria, are executed earlier in the 

regression testing process rather than those with lower priority. There are 

two types of prioritization: 



a) Test Case Selection Problem For a given program P and test suite 

T, we prioritize the test cases in T that will be useful over a 

succession of subsequent modified versions of P, without any 

knowledge of the modifi ed version. 

b)  Test Case Prioritization problem We prioritize the test cases in T 

when P is modified to 𝑃′,  with the knowledge of the changes made 

in the P. Test suite reduction technique, It reduces testing costs by 

permanently eliminating redundant test cases from test suites in 

terms of codes or functionalities exercised. 

➢ Test suite Minimization problem It reduces testing costs by 

permanently eliminating redundant test cases from test suites in 

terms of codes or functionalities exercised. 

 

Given: A test suite, T, a set of test requirements {𝑟1, … . . , 𝑟𝑛}, that 

must be satisfied to provide the desired ‘adequate’ testing of the 

program and subsets of 𝑇, 𝑇1, … … , 𝑇𝑛 one associated with each of 

the r is such that anyone of the test cases 𝑡𝑗  belonging to 𝑇𝑖 can be 

used to achieve the requirement 𝑟𝑖.  

Problem: Find a representative set, 𝑇′, of test cases from T that 

satisfies all 𝑟𝑖s. 

Illustration: The testing criterion is satisfied when every test 

requirement in {𝑟1, … . . , 𝑟𝑛} is satisfied. A test requirement, 𝑟𝑖 , is 

satisfied by any test case, 𝑡𝑗  , that belongs to the 𝑇𝑖 , a subset of T. 

Therefore, the representative set of test cases is the hitting set of 

the 𝑇𝑖s. Furthermore, to maximize the effect of minimization, 

𝑇′should be the minimal hitting set of the 𝑇𝑖s. The minimal hitting 

set problem is an NP-complete problem, as is the dual problem of 

the minimal set cover problem. 

 While test case selection techniques also seek to reduce the 

size of a test suite, the majority of selection techniques are 

modification-aware. That is, the selection is not only temporary 

(i.e. specific to the current version of the program), but also focused 



on the identification of the modified parts of the program. Test 

cases are selected because they are relevant to the changed parts of 

the SUT, which typically involves a white-box static analysis of 

the program code. Throughout this survey, the meaning of ‘test 

case selection problem’ is restricted to this modification-aware 

problem. It is also often referred to as the Regression Test case 

Selection (RTS) problem.  

➢ Selective Retest Technique 

Software maintenance includes more than 60% of development costs. In 

that case, testing costs dominate because many systems require labor-

intensive manual testing. Selective retest techniques attempt to reduce the 

cost of testing by identifying the portions of 𝑃′ the regression test suite 

must exercise that. Selective retesting is distinctly different from a retest-

all approach that always executes every test in an existing regression test 

suite ( RTS). Thus, the objective of the selective retest technique is cost 

reduction. It is the process of selecting a subset of the regression test suite 

that tests the changes. Following are the characteristic features of the 

selective retest technique: 

 

• It minimizes the resources required to regression test a new 

version. 

• It is achieved by minimizing the number of test cases applied to 

the new  

version. 

• It is needed because a  regression test suite grows with each 

version, resulting in broken, obsolete, uncontrollable, redundant 

test cases. 

• It analyses the relationship between the test cases and the software 

elements they cover. 

• It uses information about changes to select test cases.  



More formally, following Rothermel and Harrold [1], the selective reset 

technique is defined as follows:  

    

1. Select 𝑇′ a subset of T, a set of test cases to execute on 𝑃′. 

2. Test 𝑃′ with 𝑇′, establishing the correctness of 𝑃′ concerning 𝑇′. 

3. If necessary, create 𝑇′′, a set of new functional or structural test 

cases for 𝑃′. 

4. Test 𝑃′ with 𝑇′′, establishing the correctness of 𝑃′ concerning 𝑇′′ 

5. Create  𝑇′′′, a new test suite and test execution profile for 𝑃′, from 

𝑇, 𝑇′, 𝑇′′ . 

Each of these steps covers the following problems. 

Regression test selection problem:  Step 1 involves this problem. The 

problem is to select a subset 𝑇′  Of T with which 𝑃′will be tested. 

 Coverage identification problem  Step 3 addresses this problem. The 

problem is to identify portions of P ¢ or its specifi cations that requires 

additional testing. 

 Test suite execution problem:  Steps 2 and 4 address the test suite 

execution problem. The problem is to execute test suites effi ciently and 

checking test results for correctness. 

 Test suite maintenance problem:  Step 5 addresses this problem. The 

problem is to update and store test information. 



----------------------------------------------------------------------------- 

The solution to the last class problem: 

 

 

 

EXECUTION TRACE: 

Now consider the following set of three tests and the corresponding trace.

  

 

𝑻 = {

𝒕𝟏: < 𝒙 = 𝟏, 𝒚 = 𝟑 >
𝒕𝟐: < 𝒙 = 𝟐, 𝒚 = 𝟏 >
𝒕𝟑: < 𝒙 = 𝟑, 𝒚 = 𝟏 >

} 



 

TEST VECTOR: 

A test vector for node n, denoted by test(n), is the set of tests that traverse 

node n in the CFG. For program P we obtain the following test vectors.  

 

------------------------------------------------------------ 

✓ DYNAMIC SLICE: 

• Let L be a location in program P and v a variable used at L. 

• Let trace(t) be the execution trace of P when executed against test t. 

• The dynamic slice of P with respect to t and v, denoted as DS(t, v, 

L), is the set of statements in P that (a) lie in trace(t) and (b) effected 

the value of v at L. 

➢ Dynamic dependence graph (DDG)  

Step 1: Initialize G with a node for each declaration. There are no edges  

among these nodes.  



The DDG is needed to obtain a dynamic slice. Here is how a DDG G is  

constructed.  

Step 2: Add to G the first node in trace(t).  

Step 3: For each successive statement in trace(t) a new node n is added to  

G. Control and data dependence edges are added from n to the existing  

nodes in G.  

➢ Obtaining Dynamic Slice (DS) 

Step 1: Execute P against test t and obtain trace(t).  

Step 2: Construct the dynamic dependence graph G from P and trace(t). 

Step 3: Identify in G node n labeled L that contains the last assignment to 

v. If no such node exists then the dynamic slice is empty, other wise 

execute Step 4.  

Step 4: Find in G the set DS(t, v, n) of all nodes reachable from n, 

including n. DS(t, v, n) is the dynamic slice of P concerning v at location 

L and test t.  
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ASSIGNMENT 

I. Program: 

1. input(x,y); 

2. while(x<y) 

3. if(f1(x)==0) 

4. z=f2(x); 

5.    else 

6. z=f3(x); 

7. x=f4(x) 

8. w=f5(z) 

9. } 

10. output(w); 

11. end 

Consider the above program. Suppose that it is executed against test case 

𝑡: < 𝑥 = 2, 𝑦 = 4 >. Also we assume the successive values of x are 0 and 

5. Function f1(x) evaluates to 1,2, and 3 respectively., for x=2.0 and 5. 

Under these assumptions, the potential trace is 𝑡𝑟𝑎𝑐𝑒(𝑡) =
 (1, 21, 31, 4, 61, 71, 22, 32, 5, 62, 72, 8); subscripts differentiate multiple 

occurrences of a node.Construct the Dynamic dependency graph (DDG). 

Obtain the dynamic slice (DS). 

Submission Guidelines: All submission should be done in pdf format. 

Last date for submission is April 6, 2020. I will collect the assignment 

through CR & GR.  

Note: The three assignments that I announces in class also need to be 

submitted by April 06, 2020. 

 


