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Abstract— An Agile framework of software development is 

a new area of research which has attracted the researchers 

from software industries. The shift in terms of fast delivery, 

less documentation, more satisfaction and more interactions 

has attracted various researchers. In this paper, firstly the 

question “what is Agile software Development and its 

methodologies?” and then how testing is done in this 

framework is discussed. After that, various regression 

testing techniques and Testcase selection techniques used in 

Agile environment are discussed including other regression 

techniques in different framework also, as a survey of 

existing research. Further, study is done to enhance the 

performance and quality of regression testing in agile 

environment. 
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I. INTRODUCTION 

Agile Software Development is a methodology to undertake 

software development projects in which incremental 

functionality is released in smaller cycles, and performance 

of work is done in a highly collaborative manner by self-

organizing teams that cover and adapt changes to ensure that 

customer‟s needs are fulfilled. 

“The Agile methods, concentrate (1) more on 

individuals and interactions than processes and tools, (2) 

more on working software than comprehensive 

documentation, (3) value customer collaboration more than 

contract negotiation, and (4) focus more on responding to 

change than following a plan.[56]” 

The trend of Agile development is increasing day 

by day in industry as well as academia because of its 

benefits in quick software development, meeting customer 

needs and keep inline with the rapidly changing 

requirements. The aim of agile development is customer 

satisfaction through early and continuous delivery of useful 

software components developed by an interactive process 

with minimum requirements. Agile method helps to refine 

feasibility and supports the process for getting rapid 

feedback as functionality is introduced. Traditional software 

development methodology such as waterfall is inflexible, 

expensive, and requires extensive planning and rigid 

adherence to the sequentially based steps in the process. In 

contrast, agile methods address the challenge of 

unpredictable and   ever-changing needs and requirements in 

software development, and helps in fast delivery to users 

[1]. 

Whenever software is modified or changed by the 

developer, even a small pinch can have unexpected 

consequences.  Testing existing software applications after 

modification, to make sure that a change or addition hasn‟t 

broken any existing functionality is called regression testing. 

Its purpose is to catch bugs that may have been introduced 

accidentally into a new build or release of software, and to 

ensure that previously removed bugs are still in dead state. 

Due to iteratively changing nature of Agile 

software development, the importance and usage of 

regression testing have grown in the past decade in this 

development methodology. Although the value of regression 

testing is better understood in the agile world as a significant 

event in project, teams still keep finding the ways to 

improve the efficiency of their regression test effort. Also as 

the software grows, both in complexity and number of 

features, regression testing will consume more and more 

valuable testing time and resources. Collecting a good 

regression set is important. There are lot of approaches how 

to get these regressions set, most of them are based on risk 

classifications and business value. Regression testing can be 

performed by mainly three methods including regression test 

selection (RTS), test suite reduction (TSR) and test case 

prioritization (TCP). RTS is temporary selection of test 

cases from the existing test suite whereas TSR is permanent 

removal of test cases from the test suite of the existing 

system. TCP is the technique in which test cases are 

prioritized by using any criteria that suits the customer or 

the team. Depending upon the need of the customer, test 

cases are selected for any user story from the existing test 

suite so as to have faster detection of relevant/important 

bugs by using optimal parameters such as story points [3]. 

II. LITERATURE REVIEW 

Based on the “title of research” search results from Google 

search engine are shown into the hierarchy as shown in the 

fig-1 and observed no. of Google results for each level of 

research. Such as for „Agile software development (ASD)‟ 

the results found are 2,41,00,000 in number, then for 

„Testing in ASD‟ there are 92,40,000 results found and rest 

are as shown in below figure. The further papers are selected 

based on exact topic of research as shown in Fig. 2. 

 
Fig. 1: Google results at different level of searching topics 

 



Regression Testcase Selection in Agile Environment 

 (IJSRD/Vol. 3/Issue 05/2015/133) 

 

 All rights reserved by www.ijsrd.com 571 

Out of these results some research papers are 

selected and divided them basically upto three levels. At 

first level study was done to understand the Agile software 

development, its methodologies, performance metrics and 

its effect on enterprises. Second level we go through various 

testing criteria in Agile software development. Then, at third 

level different regression testing techniques for selection and 

prioritization are explored. The selection criterion of papers 

at different level of research is shown in Fig-2. 

 
Fig. 2: Papers selection criteria at different level of research 

A. Level-1: 

Andrew Begel and Nachiappan Nagappan[5] explored the 

positive as well as negative responses about factors like 

scaling, coordination, Empirical body of knowledge, 

Product and process measurement, tools and resources etc  

in  the Agile software Development methodologies. 

Daniel R Greening [6]  infered that Release 

duration is a useful agility metric. It can be easily computed 

from financial data that many software companies track. A 

conscious intent to reduce release duration seems to help 

improve adoption of agile techniques through a company. 

Rose F. Gamble and Matthew L. Hale [7] used a 

collaborative environment that embeds a social network, 

project management modules, and event capture system, 

broad data. Event capture and analysis is performed to 

investigate metrics that are relevant to assessing individual 

performance aspects related to functioning on an Agile team 

for software development. 

Julian M. Bass [8] has gone through a case study to 

have the reasons for orientation of large enterprises towards 

Agile practices and found that scrum methodology is very 

helpful to improve product quality to be used with the 

enterprise policies as well as processes. 

Linda Rising and Norman S. Janoff [9] studied 

about Scrum methodology and found that Scrum is 

appropriate for projects where we can‟t define requirements 

up front and chaotic conditions are expected throughout the 

product development life cycle. 

Arvind Kumar, Reetika Nagar and Anurag Singh 

Baghel [10] proposed a solution using genetic algorithm for 

release planning, to provide an ordered sequence of user 

stories in agile environment. Also some factors like effort, 

business values, dependency and velocity recommended to 

be taken care at time of planning. 

Martin Kunz, Reiner R. Dumke and Niko Zenker 

[11] discussed some method level, class level and package 

level metrics for estimation of cost and effort in agile 

development implemented on UnitMetrices-Measurement 

plugin at eclipse IDE (Integrated development 

Environment).Also suggested to add resource utilization 

metric to improve the cost and efficiency of Agile software 

development. 

This level reveals the iterative nature and 

allowance for fast changes in the Agile Software 

Development. It has several methodologies like Scrum, 

Extreme programming (XP), feature driven development 

(FDD), kanban etc. out of which Scrum methodology is 

most often used [55]. 

B. Level-2: 

Rex Black in “How Agile Methodologies challenge testing” 

[12] has recommended a blended testing strategy that aligns 

well with scrum and other agile methodology, consisting of 

Analytical risk-based testing, automated regression testing 

and reactive (dynamic) testing. 

James Lyndsay [13] has also discussed how testing 

is possible and its practices in agile environment. The 

working code is required to be ready very soon, so 

automated unit and integration testing is very helpful. 

Sean Stolberg [14] reveals that the primary step of 

agile testing is to adapt Continuous Integration testing, 

which leads to requirement of regression testing regularly. 

From this search level we identified that, In agile 

development, as software goes through several changes 

that‟s why it requires regression testing frequently to 

validate the performance as well as quality. But regression 

testing is very costly, even much shorter regression test 

cycles can be expensive, however, when they require human 

effort to setup for, execute, or validate outputs of tests. 

Several techniques have been proposed by researchers to 

optimize the cost of regression testing such as Regression 

test case selection, prioritization and minimization, which 

are discussed in next level. 

C. Level-3: 

Naresh chauhan et.al has discussed many regression testing 

techniques as well as cost or effort estimation methods that 

can be used in ASD .In [15] they proposed a RTS strategy in 

ASD for selection of those tests or test cases that has to be 

run in a given test session during the sprint, is based upon 

optimal weighted connections in an undirected graph called 

weighted story graph. On the basis of the indirect path 

strength vector, selection among test cases is done so as to 

reduce the time of delivery to market for any software 

product. User story diagram which shows connection among 

splitted user stories and their dependence in terms of user 

story point is the main component used. A user story point is 

a measure to estimate the effort involved in implementing a 

user story. In [16] paper they suggest a method for test case 

prioritization which is based on linguistic approach. In it, 

two level of prioritization is disclosed. Former prioritization 

is executed by finding the common story numbers by 

considering the noun and verbs present in the user stories 

and second prioritization is concerned with prioritization of 

the test cases using statement priority score. In[17] a risk 

based story prioritization technique is proposed that may be 

used to prioritize user story (formal representation) framed 

by agile team members based on the customer‟s informal 

requirements by using an approach of  finding the risk factor 

of the existing stories and new story introduced by the 

customer. By considering the story point of the user story 

and complete user story matrix measurement is done. This 
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prioritization on the basis of risk factors ensures the 

optimum utilization of resources such as cost, time and 

effort. A design and testing based test pattern is proposed in 

[18]  which is for prioritization of test cases in an agile 

environment during regression testing. Also, for the purpose 

of finding linkages between various objects of various 

classes, relationship diagram and dependence diagram are 

discussed. Main components of the pattern are generator, 

finder and prioritizer. 

Abu Wahid Md. Masud Parvez [39] developed a 

process model to divide the whole sprint in to several phases 

and inject the regression test to achieve a very effective and 

efficient process. 

Some cost and effort estimation methods are also 

suggested so as to be prepared for the maximum usage of 

resources and to apply proper planning for optimizing the 

regression testing stages in the following papers: 

Rework effort and Defect fixing effort is calculated 

by Rashmi Popli, Priyanka Malhotra and Naresh Chauhan 

[19]. Estimated value of rework will highly affect the 

working of the tester and he will work more smartly. The 

formula for the defect density describes the exact 

distribution of the defects in the project and it can guide 

tester how he should perform his work. 

Rashmi Popli and Naresh Chauhan[20] told about 

the uncertainty of various project attributes at initial stages 

of agile software development, that‟s why it directs to 

proper estimation of agile project using story points for each 

user stories. Also suggests further addition of more 

attributes that may be helpful for more accurate 

estimation.[21] proposed an agile estimation model based on 

regression testing by considering various people and project 

related factors. It calculates the cost, effort and duration of 

small and medium size projects. 

Then we studied different regression testing 

techniques used for optimizing the testcase selection as 

follows: 

A survey by Rothermel and Harrold [22] describes 

several families of  regression testing techniques such as 

Minimisation techniques which attempt to select minimal 

sets of test cases from T that yield coverage of modified or 

affected portions of P, Data flow testing which is Dataflow-

coverage-based regression test selection techniques, Safe 

Techniques guarantee that the selected subset, T‟, contains 

all test cases in the original test suite T that can reveal faults 

in P‟, Ad-Hoc/Random Techniques to randomly select a 

predetermined number of test cases from T and Retest-All 

Technique  which  simply reuses all existing test cases. 

Ivan Granja and Mario Jino [23] presented two 

regression testing techniques. The first one is a selective 

technique that identifies the altered as well as new structural 

attributes of a modified program (required elements) and 

selects a subset of the original test cases (retestable set) to 

exercise them. This technique is based on the Potential-Uses 

criteria family. The second technique aims the identification 

of possibly modified functionalities of a program and its 

testing procedures include the first technique. 

Feng Lin, Michael Ruth and Shengru Tu [24] have 

presented a code transformation approach for selection of 

test cases in regression testing. A local Java program is 

formed by transformed code that simulates the functionality 

and behavior of the Web service applications in an end-to 

end manner. Safe RTS techniques are applied to the 

transformed code and safely reduce test cases for the Web 

service applications. 

Wanchun Li and Mary Jean Harrold [25] presented 

a new method for evaluating random regression-test 

selection using the Chernoff bound.This method  addresses 

two open practical questions: (1) how many test cases are 

needed to reach a certain level of confidence in the software 

and (2) what confidence level can a specific number of 

random samples provide. 

Saeed Parsa and Alireza Khalilian [28] presented a 

new algorithm for test suite minimization. The new 

algorithm considers test suite minimization as an 

optimization problem with two objectives. The first 

objective is fault detection capability which should be 

maximized. The second objective is number of test cases 

which should be minimized. 

Hagai Cibulskiy , Amiram Yehudai [32] presented 

cost-bounded RTS techniques based on both dynamic 

program analysis and natural-language analysis. The 

techniques is implemented on a tool called TestRank, and 

evaluated its effectiveness on two open-source projects. 

Using these techniques, developers can accelerate their 

development cycle, while maintaining a high bug detection 

rate, whether actually following TDD, or in any 

methodology that combines testing during development. 

Songyu Chen, Zhenyu Chen, Zhihong Zhao, 

Baowen Xu and Yang Feng [33] proposed semi-supervised 

clustering method, namely semi-supervised 

Kmeans(SSKM), is introduced to improve cluster test 

selection. 

These are some techniques based on different types 

of diagrams: 

Leila Naslavsky, Hadar Ziv and  Debra J. 

Richardson [26]used an approach which identifies class and 

sequence diagrams‟ modifications. Modified entities in one 

view might impact entities in the same or different view, so 

the approach relies on impact analysis to detect affected 

entities. 

Wei-Tek Tsai, Xinyu Zhou, Raymond A. Paul, 

Yinong Chen and Xiaoying [27] proposed a Model-based 

Adaptive Test (MAT) case selection and ranking technique 

to eliminate redundant test cases, and rank the test cases 

according to their potency and coverage. 

Walid Said Abd El-hamid, Sherif Said El-etriby, 

Mohiy Mohamed Hadhoud [30] presented a new approach 

that is based on combining the code based technique and 

model based technique together to generate a safe and 

general regression test selection technique, where the 

dynamic behavior of the software applications is captured 

from UML diagrams. Then the impact of changes made to 

software code is identified that written in any programming 

languages and based on these changes ,test cases to be re-

executed are selected are fewer in number when compared 

to the complete system test suite. 

Bixin Li, Dong Qiu, Shunhui Ji, Di Wang [31] 

attempted to eliminate the influence caused by binding, 

process and interface changes by using control-flow analysis 

technique and comparing the paths in new composite service 

version and the old one using extensible BPEL flow graph 

(or XBFG) by selecting and generating a proper quantity of 

test cases. 
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Nan Ye, Xin Chen, Peng Jiang, Wenxu Ding and 

Xuandong Li [36] proposed an automatic approach for 

model-based regression test selection. By comparing 

different versions of the activity diagrams, the affected paths 

and new paths in the diagram are identified. According to 

the original test suite and the traceability between test cases 

and paths in the diagram, a reduced regression test suite is 

selected from the original one to decrease the cost in 

regression testing. 

Jianchun Xing, Hongda Wang , Wei Song, Qiliang 

Yang [44] presented a safe regression test selection 

technique which is based on program dependence graphs of 

a program and its modified version. Considering the changes 

of statement behavior, our technique can avoid rerunning 

some tests that do not expose faults by using a semantic 

(behavioral) rather than a syntactic definition of “affected 

components”. 

Erik Rogstad, Lionel Briand, Richard Torkar [48] 

proposed a new strategy for selecting test cases generated 

from classification tree models, a well-known test 

generation strategy for black-box testing. Such an approach 

is a particularly useful alternative in an environment where 

source code analysis is either not convenient, scalable, or 

even possible. 

Some Computational Intelligence based testcase 

optimization techniques are discuused: 

Dharmalingam Jeya Mala, Elizabeth Ruby, 

Vasudev Mohan [29] implemented and compared The 

evolutionary algorithms like GA,bacteriologic(BA) and 

hybrid genetic algorithms(HGA). The test cases are 

optimized based on path coverage, mutation score as fitness 

values. Hence, comparatively Hybrid Genetic Algorithm 

(HGA) produces nearly optimum solution. 

Manoj Kumar, Arun Sharma and Rajesh Kumar 

[34] identified several parameters for test cases fitness and 

multiple objectives for test cases optimization and 

formulated the test cases optimization problem in three 

different ways using multi-faceted concept. 

Manoj Kumar, Arun Sharma and Rajesh Kumar  

also [35] reviewed that a lot of test cases optimization 

techniques such as Genetic Algorithms, Ant Colony 

Optimization, Hybrid Genetic,Intelligent Search Agent 

Techniques, Particle Swan Optimization, Graph based 

Intelligent Techniques,Hybridization of Soft Computing 

techniques have been developed for achieving software 

testing effectiveness and fault coverage with single 

objectives mainly but there is need for multi-objective 

optimization. 

Aftab Ali Haider, Shahzad Rafiq, Aamer Nadeem 

[37] selected test cases for multiple  optimization  

parameters to optimize the test cases using Computational 

intelligence techniques like GA and Swarm optimization 

with fuzzy logic and focused on three quality aspects, i.e., 

performance, throughput and code coverage. 

Lili Yu,Chao Liu,Youchun Zwith hang [38] 

presented a framework for classifying safe RTS techniques 

on the basis of software, data and bug dimensions. 

Akshi Kumar and Ruchi Goel [40] proposed an 

event-driven technique, which is based on the creation of 

event-dependency graph of the original and  modified web 

application, then converting the original and modified web 

application graph into event test tree, followed by the 

comparison of both trees to identify affected and potentially 

affected nodes which enables selection of test cases for 

regression testing web applications finally reducing the test 

set size. 

Yabin wang,Zhenyu Chen,Yang Feng and Yijie 

yang [41] proposed a novel strategy, namely 

WAS(Weighted attribute strategy),to improve CTS inspired 

by idea of fault localization which rank the program entities 

to find possible faulty entities. 

Izzat Alsmadi and Sascha Alda [42]focused two 

proposals: the first one is to develop a pre-test execution 

component that can evaluate generated test cases and 

optimize the selection from those generated test cases for 

execution. Secondly, utilization of historical usage sessions 

that can be provided to clients by service provider. Such 

usage sessions can direct and optimize the process of test 

cases‟ generation and execution. 

Suman and Seema [43] implemented and compared 

two main selection algorithms at crossover stage ie. 

PMX(Partially Mapped Crossover) and Cyclic crossover to 

reduce the no of testcases and test cost. 

Bharti Suri and Isha Mangal [45] proposed 

technique based on concepts of BCO and GA. This 

technique selects the set of test case from the available test 

suite that will cover all the faults detected earlier in 

minimum execution time. The proposed hybrid approach 

proves much faster than ACO technique. 

Deepak Rai and Kirti Tyagi [46] have given a 

regression test case selection technique based on fuzzy 

model where  the test cases, which are necessary for 

validating the recent changes in the software and have the 

ability to find the faults and cover maximum coding under 

testing in minimum time, are selected. A fuzzy model is 

designed which takes three parameters namely code 

covered, execution time and faults covered as input and 

produces the estimation for the test case selection 

probability as very low, low, medium, high and very high. 

Harsh Bhasin, Shailja Gupta and Mamta Kathuria 

[47] proposed architecture of Fuzzy Regression Expert 

System (FRES) consists of three components knowledge 

base, inference engine and user interface.It presents the use 

of fuzzy logic  using FRES for proper selection of testcases. 

Bharat Suri, Shweta Singhal [52] proposed and 

analyzes the effect of time constraint on an ant colony 

optimization based technique for Regression test selection 

and prioritization. It has been found that with an increase in 

the applied time constraint, there are more chances to get an 

optimum selected and prioritized test suite. This technique 

requires an original regression test suite, along with the fault 

matrix and execution time of every individual test case. 

Artificial ants corresponding to the test cases existing in the 

original test suite are generated by mapping ACO. These 

ants then find their paths with a goal of complete fault 

coverage in minimum possible aggregate execution time of 

the test cases covered in their paths. 

Ravneet kaur [53] has focused on optimization of 

regression testing with multi-objective genetic algorithm 

which covered parameters like simplicity and complexity for 

test cases for regression testing. The complexity and 

simplicity for test cases are judged and according to a 

common fitness function threshold the process is proceeded 

with optimization of the regression testing phases. 
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Deepak Rai , Kirti Tyagi  [54] proposed a 

regression test case optimization technique based on honey 

bee mating optimization and fuzzy rule base, which reduces 

the size of the test suite by selecting the test cases from the 

existing test suite. Fuzzy logic removes the uncertainty 

associated with the selection of test cases in existing 

algorithm. 

Tingting Yu, Xiao Qu, Mithun Acharya, Gregg 

Rothermel [49] presented a new RTS technique that 

addresses the problem of testing changes made in system by 

focusing on specific classes of faults that can be detected by 

internal oracles – oracles (rules) that enforce constraints on 

system states during system execution. The technique uses 

program chopping to identify code changes that are relevant 

to internal oracles, and selects testcases that cover these 

changes. 

R.Uma Maheswari and Dr.D.JeyaMala [50] 

proposed new Prioritization technique based on hamming 

distance and test case of high hamming distance with the 

existing one is chosen at each Step until all faults are 

covered. 

Ahlam S.A.Ansari [51] proposed a Test Suite- Test 

Case Refinement Technique which is a regression test case 

optimization technique that is a hybrid of Test Case 

Minimization based on specifications and Test Case 

Prioritization based on risk exposure to reduce regression 

test case pool size, regression testing time, cost & effort and 

also ensure the quality of the engineered product.  

III. LIMITATIONS OF EXISTING TECHNIQUES: 

As the resources such as processors, memory etc. is always 

present in limited amount for cost effectiveness purposes in 

agile environment. It is necessary to utilize the available 

resources while selecting the testcases for regression testing. 

Resource utilization factor is not considered anywhere till 

now which can be an important factor for selection of 

testcases in regression testing. 

IV. CONCLUSION AND FUTURE SCOPE: 

Firstly, this paper presents study of the broad area of agile 

software development, then testing methodologies used in 

this framework are presented. The above study directs to 

pay attention towards regression testing as retesting has to 

be done frequently in this framework.  

As customer satisfaction is one of the main goals of 

the developer in agile environment. During regression 

testing lots of efforts, resources and time has to be paid to 

get a desirable or satisfactory product. Most of the time, the 

testcases generated for regression testing are found 

redundant or useless, which results in wastage of time, 

efforts and resources. It may also lead the cost of product 

higher than estimated. Therefore it is required to control the 

over budgets that means cost effectiveness has to be taken 

care while regression testing. For considering these issues 

several regression testcase selection techniques are proposed 

by various researchers. The main focus of this study is to 

optimize the selection of testcases for regression testing in 

the procedure used. Some testcase selection techniques 

studied were cluster based, oracle based, usecase model 

based, flow graph based and computational intelligence(CI) 

techniques based. Out of which CI techniques are reliable, 

and provide satisfactory results with the characteristic of  

quick results presented within time limits. 

For selection of testcases several factors like fault 

coverage, execution time, risk factor, testcases that 

recognize code changes etc. have been take into account. 

Further the resource utilization factor may also be used to 

enhance the quality of results. The testcases that consumes 

lower amount of resource time must be given priority. 
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