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ABSTRACT 

Regression testing is about running the entire test and is very important activity in software testing. Regression Test 

Case Selection (RTCS) aims to reduce regression testing cost by only selecting and running the tests that may be 

affected by code changes. Various RTCS techniques analyzing at either statement, method of class levels has been 

proposed. This paper presents the result of the study conducted on different Regression Test Case Selection 

approaches showing mostly stressed areas by researchers and the areas where there is a future scope. Papers related 

to Regression Test Case Selection techniques in regression testing are reported and documented to find the current 

trends and future scope for the researchers to work upon. 
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1.0 INTRODUCTION 

1.1 Background of the study 

One of the most important activities in software 

maintenance is regression testing (Zhang et al. 

2009) that is performed in order to ensure that 

modifications due to debugging or improvement 

do not affect the existing functionalities and the 

initial requirement of the design. According to  

Rothermel et al., (2001) regression testing 

comprises execution of an enormous amount of 

tests and is tedious, but it might not be feasible to 

repetitively re-execute all the test suite in order to 

tests the software during regression testing due to 

resource restraints. In this way, it is reasonable to 

select test case by selecting part of the test suite so 

that software is tested for early identification of 

faults. There are numerous regression tests 

selection techniques, for example, retest-all or 

randomly selects test cases, however using some 

pre-defined criteria for selection of test cases 

might result in more fault identification. There 

were recently proposed techniques in regression 

testing (Pandey and Banerjee, 2018; Zhang, 

2018; Chen and Zhang, 2018; Jimenez et al., 

2018; Minhas et al., 2018; Tulasiraman and 

Kalimuthu, 2018; Ngah Munro, and Abdallah, 

2017; Dahiya, Bhatia, and Rattan 2016; Sepideh, 

and Miller, 2015; Panichella et al., 2014) in 

order to improve regression testing performance 

so as to make it a cost-effective process. These 

techniques are categorized as test suite 

minimization, test case se-lection, and test case 

prioritization (Yoo and Harman, 2012). 
 

Regression test case selection helps in selecting 

part of tests from the test suite. The most effortless 

approach is the tester essentially executes all the 

current tests to guarantee that the new changes are 

innocuous and is referred as a retest-all technique 

(Manisha and Singh, 2014). It is the most secure 

method; however, it is conceivable just if the test 

suite is small in size. The tests can be chosen 

arbitrarily to diminish the extent of the test suite. 

In any case, the greater part of the tests chose 

arbitrarily can bring about checking little portions 

of the altered programming, or may not have any 

connection to the adjusted program. Formally, 

regression test selection techniques will be an 

options to the retest-all and random approaches. 

Regression tests selection techniques for object-

oriented programs are grouped into 3 categories 

by Narula (2016), namely: Firewall-based 

regression tests selection, Program model-based 

regression tests selection and Design-based 

regression tests selection. 

ISSN: 2488-9229 
FEDERAL UNIVERSITY 
GUSAU-NIGERIA 

mailto:samailaagp@gmail.com


IJSGS FUGUSAU VOL. 7(1) MARCH 2021                                            WEBSITE: http://journals.fugusau.edu.ng  

 
 

65 

 

 

2.0 LITERATURE SURVEY 

There were a lot of studies performed by 

researchers and a lot selection techniques were 

introduced, with the aim of enhance rate of fault 

detection. These techniques were categorized into 

several domains according to the nature of the 

study conducted by the researchers. Manisha and 

Singh, 2014 conducted a review in which various 

regression test case selection techniques were 

examined to enhance th e significance of the 

selection of test cases from test suite in regression 

testing. The study conducted by these researchers 

is elaborated correspondingly into procedural 

programs. Narula (2016) presented a review on 

Test Case Selection which is conducted in 

conferences and journals. But most of the 

commonly reported techniques are genetic 

algorithm, adaptive random testing and greedy 

algorithm.  

 

Code-based RTS methods select tests for testing 

by performing detail analysis of the source 

program. It utilizes recovered connections among 

code portions and tests that navigate them to find 

test cases for retest when the code is adjusted. 

Program model-based regression tests selection 

techniques were proposed in the previous works 

(Frechette, Badri and Badri, 2013; Larprattanakul 

and Suwannasart, 2013; Jin, Orso, and Xie, 

2010; Tao, Li, Sun and Zhang, 2010; 

Najumudheen, Mall and Samanta, 2009; El-hamid, 

El-etriby and Hadhoud, 2010). 

 

El-hamid, El-etriby and Hadhoud, 2010 proposed 

a technique based on control flow analysis. This 

technique used Enhanced CFGs (ECFGs) which 

can be applied to most of the programming 

languages. But the technique was only able to 

detect a static change in the software. The 

technique can be based on generating a set of test 

inputs that are specifically targeted at the changed 

code (Jin, Orso, and Xie, 2010), both the two 

versions of the code are executed with the 

generated test inputs, can also be on the idea of 

Control Call Graphs (CCG) (Frechette, Badri 

and Badri, 2013), reduced form of Control Flow 

Graph (CFG). The method is more exact and 

catches the arrangement of calls and allied control 

than the conventional Call Graph (CC). But the 

graphs might not be suitable for representation of 

some OO features. 

 

Other technique (Najumudheen, Mall and 

Samanta, 2009), constructs graph named call-

based object-oriented SDG, instruments the source 

code with each test case, and various coverage 

measures are computed from the marked graph. 

The technique considered in addition to traditional 

coverage measures, inheritance, and polymorphic 

coverage. In a similar approach, a technique was 

proposed by Larprattanakul and Suwannasart 

(2013) to select test cases for regression testing by 

using object dependence graph to detect new 

changes in the source code. 

 

A hierarchical slicing technique for OOP was 

proposed by Tao et al., (2010). The technique 

computes hierarchy slice on the altered portions of 

the program, then selects test cases from package 

level to statements level. This technique sliced 

from high level to low level of the program. 

 

A regression test selection technique was proposed 

that is based on analysis of source code of an 

object-oriented program (Chouhan, Dutta and 

Singh 2015). A System dependency graph model 

of the original program was constructed from the 

source code, and whenever a modification is 

executed in a program, the constructed model is 

updated to reflect the changes (Chouhan, Dutta 

and Singh 2015). The approach in addition to 

capturing control and data dependencies 

represents the dependencies arising from object-

relations. The empirical studies show that the 

technique selects on an average of 26.36. % more 

fault-revealing test cases compared to a Control 

Dependence Graph based technique while 

incurring about 37.34% increase in regression test 

suite size. Dalal and Solanki (2018) proposed an 

approach that analyze the performance of the 

BCO-m-GA technique for test case selection 

against individual non-compounded algorithms 

GA and BCO. Activity Dependency Graph was 

used and the paths were served as input for the 

combination of BCO-m-GA.  

 

Azizi and Do, (2018) proposed a novel language 

independent Regression test Selection (ReTEST) 

technique that facilitates a lightweight analysis by 
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using information retrieval. It uses fault history, 

test case diversity, and program change history 

information to select test cases that should be 

rerun. They evaluated the technique empirically 

with four open source programs and results show 

that the approach can be effective and efficient by 

selecting a far smaller subset of tests compared to 

the existing techniques.  

 

Regression test selection (RTS) (Zhang, Kim, 

and Khurshid, 2011; Gligoric, Eloussi, and 

Marinov, 2015) aims to reduce the cost of 

regression testing by rerunning only tests whose 

pass/fail behavior may flip due to the code 

changes.  

 

In Ngah et al. (2019), a new RTCS model called 

ReTSE was compared with Pythia. The ReTSE 

model uses decomposition slicing in order to 

identify the relevant regression tests. While Pythia 

is a RTCS technique based on textual differencing. 

Both techniques are compared using a Power 

program. The analysis of this comparison has 

shown promising results in reducing the numbers 

of test cases to be run after changes are 

introduced. Programs model-based RTCS 

techniques can be divided based on the elements 

used such as control-flow based (Binh et al., 

2017). They developed two main algorithms based 

on intraprocedural and interprocedural test 

selection algorithms. The intraprocedural 

algorithm operates on individual procedures and 

the interprocedural operates on entire programs or 

subsystems. In their technique, both the original 

and modified program were transformed into a 

CFG in order to perform a comparison.  

 

Panichella et al. (2015) propose a RTCS technique 

based on identifying modified code entities such 

as functions, variables, types, and macros. Vedpal 

and Chaulan (2015) have proposed a RTCS 

technique based on identification of affected 

paths, affected functions and dynamic slicing 

which can be used to decrease the number of test 

cases for regression testing. The technique has two 

main processes. The first process is the 

construction of the Object Oriented Program 

Dependency Graphs (OPDG) for the modified 

program. The second process is a selection of test 

cases based on an algorithm that involved 

dynamic slicing. Qu, Acharya, and Robinson 

(2012) also proposed a configuration selection 

technique for regression testing. Their technique 

addresses the solution to the redundancy issue in 

retest-all approach for configurable systems and it 

has employed an existing static slicing tool called 

Code Surfer for computing the configurable option 

impact and the code change impact.  

 

In Xing et al. (2012), a new regression test 

selection technique was developed based on the 

program dependence graphs of the original 

program and its modified version. The approach 

has entrenched slicing approach in their two main 

steps. Comparing with previous approaches, they 

claimed their approach can remove some 

redundant tests to rerun. All these slicing based 

RTS approaches are classified as inclusion 

approaches which select test cases from the test 

suite that are needed in regression testing. Ngah, 

Saman, and Munro (2014) developed a new 

RTCS approach by exclusion using decomposition 

slicing called ReTSE. Exclusion technique omits 

redundant test cases from test suite in regression 

testing

. 

 
Table 1: Program-based Test Case Selection Techniques 

YEAR TEST CASE SELECTION 

AUTHORS TECHNIQUES 

2009 Najumudheen, Mall and Samanta Call-based Object-oriented SDG 

2010 Jin, Orso, and Xie Code analysis 

2010 Tao, Li, Sun and Zhang Slicing  

2010 El-hamid, El-etriby and Hadhoud Enhanced Control Flow Graphs (ECFGs) 

2011 Zhang, Kim, and Khurshid Extended Call Graphs (ECG) 

2012 Qu, Acharya, and Robinson Slicing  

2012 Xing, Wang, Song and Yang Program Dependence Graphs (PDG) 
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2013 Frechette, Badri and Badri Control Call Graphs (CCG) 

2013 Larprattanakul and Suwannasart Object Dependence Graph (ODG) 

2014 Ngah, Saman and Munro Slicing  

2015 Nitesh, Maitreyeea and Mayank System Dependency Graph (SDG) 

2015 Gligoric, Eloussi and Marinov Dynamic Dependencies 

2015 Panichella, Oliveto, Di Penta, and De Lucia Code analysis 

2015 Vedpal, and Chauhan Object Oriented Program Dependency 

Graphs (OPDG) 

2017 Binh, Duy, Parissis and LusRegTes Control-Flow Graph (CFG) 

2018 Sandeep and Kamna Use case dependency graph 

2018 Azizi, and Do Fault history 

2018 Dalal and Solanki Activity Dependency Graph 

2019 Ngah, Malcolm, Zailani, Masita and, Mohamad Slicing  

 

The above information is represented in 

Figure 1. The results show that graphs are 

mostly used in conducting test case selection 

as 58%, slicing has the second highest of 

21%, while 5% for each fault history, 

Dynamic Dependency and Code analysis as 

shown in Figure 1.

 

 
Figure 1: Distribution of various Program-based Test Case Selection Techniques 

 

3.0 CONCLUSION 

This paper gives a summary of the program-based 

regression test case techniques applied to 

Regression Testing. In future, more research and 

analysis may be carried out on more techniques 

which will help to propose new ideas that will 

give maximum code coverage and minimum 

execution cost, leading to deliver a product of high 

quality. 
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