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Abstract: The most important phase of any software development is its software testing. Regression testing is one of the 

important testing where software programs are tested for the modifications along with the original test build. This paper 

provides the detailed study of Regression testing highlighting test case Generation and Prioritization. It has been found 

that there is a need of automation of regression testing that can generate and prioritize regression test cases so that the 

overall effort of testing can be reduced. Various techniques and methodologies have been analyzed in this literature 

review.  

 

  Index terms:  

Regression testing, Test Case Generation, Test case Prioritization 

 

1. INTRODUCTION 

Software programs should perform same as specified by the customers after changes being incorporated in it. 

Generating test cases for the changes increases the cost of the software development. Regression testing is the 

process to execute the test suite for modifying program to ensure that it will perform as per the specifications. 

Regression testing is performed on the subset of test suite of the program which is incorporated with the 

changes and to ensure that whole system is performing as it was doing before without any errors. 

The main purpose of regression testing is to identify the bug due to the modifications and to ensure that no 

new bug has been introduced due to modification. The Regression testing on any software program can be 

divided into three parts: Test case Generation, Prioritization and Execution of the Test Suite. Test case 

generation is the part of testing where suitable test cases are generated related to regression testing. 

Prioritizations of these test cases are done so that the testing can be done in a minimal number of test cases 

and the overall cost can be reduced. 

The rest of paper is presented as follows. Section II discuss about an overview of Regression Testing, its 

various techniques and implementation. Section III presents Test Case Generation and its various approaches. 

Section IV discuss about Test Case Prioritization and its implementation. Section V discussed about the 

conclusion, summary of the paper and the gap in the existing literature which motivates the future work. 

 

2. Regression Testing: Overview 

 Regression testing is a part of testing where lot of cost is involved. The testing is done on the 

modified program or specifications so that the behavior of the actual requirements of the user should remain 

unchanged.  

The problem of test case generation and prioritization technique of regression testing is defined by Rothermel 

and Harrold[1] as “ Given a set of original test suite T for original program P, Select T’ subset of Test T 

executed on Program P’, where P’ is the modified program.” 

 Most of the test case generation techniques are based on Unified Modeling Language. Kim and etal 

[3],[6],[8],[13],[14],[17] used either activity diagrams or state diagrams. Test Case Generation for regression 

testing can be done for black box or white box methods [24]. Black box methods targets the change related to 

the functionality that has to be tested, while white box method covers the code which has been affected due to 

the modifications.  
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3. TEST CASE GENERATION 

A lot of work has been done in the area of generating test cases for regression testing. Various techniques and 

methodologies have been proposed by the authors to generate test cases. The following subsections describe 

the different techniques and approaches proposed by the authors. 

3.1 UML Based Approach 

 Various UML based techniques has been proposed by the authors in last decade. An approach was 

proposed by Kim and etal [3] based on coverage criteria in UML state diagrams. The approach is limited to 

the unit testing and needed an automated tool to support the class testing. They used two approaches based on 

UML, control flow and data flow which is further used for generating test cases. Another technique based on 

UML activity diagram to generate and minimize test build has been given by Kim and etal [8]. They proposed 

a technique based on Input Output explicit Activity diagram model. The IOAD model is used and converted 

into a directed graph to find out test scenarios and their test cases.  

Prasanna and etal [14] proposed a test case generation technique based on UML Object diagrams using 

Genetic algorithms. A model based technique is proposed where system object behavioral aspect is considered 

and test cases are generated with Genetic algorithm. Results shows that the faults can be found at the unit 

level and integration level both.  

Mohpotra and etal suggested an approach based on use case diagram and sequence diagram [17]. They 

considered the artifacts of the analysis stage and the specifications of the sequential constraints. Test Case 

Generation involved use case dependency analysis and test requirements by which test cases can be derived. 

Another technique based on Activity Diagram is proposed by Boghdady and etal [20]. An Activity 

dependency graph and an intermediate table are made for each activity diagram. The Depth First Search is 

used to traverse and find out all the possible paths. These test paths are used to generate the test cases.  

Swain and etal [18] proposed a test case generation technique designed for object oriented programs. The 

technique is based on State and Activity models (SAD).  A state activity diagram is constructed and used to 

generate test cases aimed to cover state activity coverage of the SAD. The technique proposed considers the 

selection of test data manually by the testers.  

3.2 Model Based Coverage Approach 

Data oriented Boundary coverage criteria have been proposed by Bruno & etal [5] for test case generation. 

The algorithm is designed to generate the test cases which satisfy the given criteria. The algorithms involved 

BZ testing tool to generate test cases from UML specifications.  A new model based approach was proposed 

by Ranjita and etal based on UML state chart diagram [21]. The approach was implemented for object 

oriented software. A prototype tool, Model JUnit, a open source tools has been used to produce the UML 

design artifacts. A state chart graph is being generated from the state chart diagram to find out the predicates 

and then test cases.  

3.3 Slicing Based Approach 

An approach is given by Jaiprakash and etal for regression test case generation based on Slicing of 

Component based software architectures [11]. Initially software architecture is transformed into Architecture 

Component Dependence Graph (ACDG). The algorithm is based on the in service and out service edges of 

ACDG. A prototype tool Slicing Based Regression Testing of Wright Architecture (SRTWA) is given to 

implement the algorithm. Another approach given by Samuel and etal [12] is based on Dynamic Slicing of 

UML sequence diagrams. The methodology is dependent on Dependence graph which is generated from UML 

sequence diagrams. The slices was created using Edge marking Dynamic method to generate the test cases. 

The approach is proposed for cluster level testing.  

 

4. TEST CASE PRIORITIZATION 

 Test Case Prioritization has to be done if cost and time are required to be saved at the time of any 

software testing. A Hybrid based approach is given by Eric and etal [2]. The technique is proposed where 
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modification, test case minimization and prioritization from the test cases are done from source code. Test 

cases which are minimized as per the coverage criteria are only used for the test case prioritization. Test cases 

are prioritized as per the cost involved in the additional coverage.  

 An approach designed for resource constrained environment is given by Jung [4]. He proposed a 

history based technique of regression Test case prioritization. The history of test case is used as to give idea 

about the likelihood of its performance in the testing. The idea is to assign probability to the test case in two 

categories, lower one to the test cases which are new while higher one to the old. A prioritization technique 

based on time constraint has been proposed by Kristen and etal [7]. The test suite is reordered and is 

implemented in such a way so that it gets executed within the time limit. A Genetic Algorithm is used for the 

prioritization of the test cases. For a limited time constraints, a test suite is ordered and selected to find 

maximum faults in a given time period.  

 An approach which focused on functional aspect of the program is presented by Gordon [9].  The 

model checker based approach is given where each test case is formulated as a model and then analysis is 

done on the basis of given properties. The test cases are prioritized on the basis of covered trap, faults 

exposing prioritization and property relevance. A Bayesian Network based prioritization approach [10] for test 

cases prioritization is given by Siavesh and etal. All the information related to software quality metrics, 

change analysis data and test coverage measures are included in this model. This information is used to build 

Bayesian network and test cases are prioritized.  

A Service oriented Business Applications is proposed by Lijun [15]. An approach is designed keeping in mind 

the business application written in various languages like WS-BPEL and the wrong data that can be fetched if 

there is any fault in the applications. The technique is proposed for the general test case prioritization where 

reordering of test suite is done for the subsequent versions of original program.  

 Another approach based on coverage based adaptive prioritization is proposed by Bojiang[16]. 

Adaptive Random testing aims to spread test cases as uniformly and quickly as possible to the input domain. 

Proposed techniques shows that it is more effective as compare to the random ordering. Other test case 

measures and study beyond code coverage has to be done.  

An approach proposed by Singh and etal [19] is based on hybrid technique which works on the variables. The 

technique is the version specific approach that uses the variables in both original and modified versions. Only 

those test cases are selected and prioritized which belongs to the chosen variable or those who are affecting 

others.  

Requirement based approach has been given by Raju and etal [22]. The technique is based on Requirement 

base prioritization to find out faults at early in design phase using Genetic algorithm. An approach considers 

the factors like test case length, code coverage etc. and the test cases are prioritized on requirement based 

factors of the customer. Garg and etal [23] proposed an approach which partition the test suite into test sets as 

per the functionalities and associate the test set with each module of FDG. Prioritized test cases were executed 

on multiple machines. An Approach considers all the test cases to execute taking more time in regression 

testing and need to execute only the subset of the test cases.  

Thillaikarasi nd etal [24] proposed a technique based on weightage prioritization value for each test case 

depending on various prioritization factors like weight, customer allotted, Code implementation complexity, 

Modification in requirements, Fault impact, completeness and traceability. Any sorting algorithm can be 

applied on weightage prioritization Factor (WPF) to prioritize the test cases.  

 

5. CONCLUSION & FUTURE SCOPE 

As we have seen lot of approaches used for test case generation. In UML based approaches, activity diagram, 

sequence diagram and state diagrams are used for the purpose of test generation.  Along with the UML 

diagrams, different techniques has been introduced, such as Kim[3] used EFSM to generate the test cases and 

later in [8] author worked on activity diagram. They tried to work on IOAD model. Some of the techniques 



  
 
 
 

49  Nishant Gupta, Vibhash Yadav, Mayank Singh      

 

International Journal of Engineering Technology Science and Research 

IJETSR 

www.ijetsr.com 

ISSN 2394 – 3386 

Volume 3, Issue 1 

January 2016       

build intermediate model in which changes can be incorporated like in Slicing based algorithms [11,12] which 

proved to be an efficient method to find out faults and impact of them.  

The specification based algorithms are more benefitted as compare to code based approach [14]. These types 

of approaches are capable of detecting faults in implementation phases easily. An approach [17] targets the 

artifacts of analysis stages and hence the faults can be detected at an early stage. Some of the algorithms are 

model based approaches [5], where the focus is to cover the given criteria and covers maximum faults. These 

approaches used the prototype tool like BZ tool and ModelJ Unit for its validation.  

Some of the techniques of prioritization are based on code modification [2] while Lijun tried to work on 

specification based approaches [15]. Specification based approach for prioritization is more efficient as they 

are business and customer oriented. A hybrid technique [19] is also an efficient algorithm as it focuses on both 

old and new version’s variables for test case prioritization. A genetic algorithm is also been used to prioritize 

the test suite [22] where authors tried to focus on requirement based factor of customers.  

There are many approaches that has been given by the authors for test cases generation and prioritization for 

regression testing, but merely used in the software industry. The testing process used in the industry is still 

done manually. It has been found that there is a need of automation of regression testing that can generate and 

prioritize regression test cases so that the overall effort of testing can be reduced. In our future work, we will 

try to automate the process of Regression Test Case and Prioritization to reduce the overall effort in the 

industry.  
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