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Abstract: Web services represent class of applications 

developed through open internet standards. They help to develop 
dynamic applications and thus are used to deliver business 
components or functionalities on the web. Business functionalities 
as per changing market scenarios are frequently changing and so 
are these web services. It is therefore the need to properly ensure 
quality of these web services as they are essential to deliver 
functions which are required for organizations in their strategic 
business. To maintain desired level of quality, software 
maintainability of such applications is important. Regression 
Testing is required for proper maintaining any software and it 
becomes very costly in terms of cost and labor for constantly 
changing applications. Thus to reduce maintenance cost we need 
to reduce effort required in such testing. This paper presents an 
efficient regression testing strategy which is also automated to 
reduce the regression costs of web services. The strategy is 
implemented through an extensive framework supported by 
automation and also integrates data testing with regression. The 
proposed work is particularly useful for those applications which 
are delivered over web. 

 Keywords: Automated testing, Regression Testing, Web 
based applications, Web Service 

I. INTRODUCTION 

The Web Services represent a cutting edge phenomenon that 
can provide the advantage to organisations for developing 
applications and find enormous gains in terms of productivity 
and efficiency. Instead of the companies to deliver static 
content or functionality, web services help them to develop 
and deliver dynamic applications that can be called as per 
need and can be used in integration with other applications to 
deliver a whole new functionality. In addition, as per 
changing market conditions when business conditions are 
also evolving then developers can change these services as 
per requirements very easily. It is through these web services 
that we can modify and adapt applications so efficiently 
which were not possible earlier with conventional method of 
software development. Since these services are constantly 
evolving, so proper regression testing has to be carried out. 
Regression testing costs increases if the software is 
constantly evolving. In such scenarios manual selection of 
test cases becomes very tedious in terms of cost, effort and 
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time. Automation of regression test cases is the better option 
in this situation.  Regression Testing is a software 
maintenance activity to ensure that a recent program or code 
change has not impacted or changed the already correct 
features. It is either performed by full selection, partial 
selection or prioritization of test suite. How to select 
regression testing technique is the most important activity 
which can be evaluated by finding maximum errors in a 
shortest time or cost. Regression Testing can be carried out 
either by selecting the impacted test cases thereby reducing 
the test suite or in some cases we can attach some priority to 
the test cases based on criticality of the module, functionality 
of the module or business costs. The priority of these test 
cases decides the order in which the test cases will be 
executed by the testing team. The decision is taken depending 
upon the resources, time and cost of running the test cases. 
For small applications which are frozen as per requirements 
of the customer, regression testing is easy. Test selection and 
execution can be performed manually. But for large and 
complex applications where no of test cases become 
enormous it is advisable to follow automated approach to 
save time and effort. For application which are web based 
particularly web services the scenario becomes all the more 
challenging due to the dynamic and heterogeneous nature of 
such services. There are various approaches for regression 
testing for different types of software. It is also observed that 
a substantial amount of  man-hours are spent by testing team 
for the regression testing which includes activities like setting 
up test runs, monitoring cycles of test execution, analysing 
results, and maintaining  testing related data and  resources. 
So it becomes very necessary to decrease efforts required for 
regression testing if we want to reduce software maintenance 
cost.  There are various automated tools present for different 
types of testing particularly regression testing in industry. 
These tools are either free or licensed. So depending upon the 
requirements and budget of the organisations, the choice of 
an appropriate tool can be done.  
This paper describes an automated regression testing strategy 
for those applications which are web based particularly web 
services. The rest of the paper is outlined as follows: Section 
II presents review of literature detailing the approaches for 
regression testing. Section III presents the proposed 
methodology. Results are given in Section IV and Section V 
summarizes the conclusion.  

II.  LITERATURE REVIEW 

Regression testing whether it is manual or automated is a 
well-researched area. This section presents an overview of 
review literature for regression testing particularly Web 
Services.  
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 Hua Zhong et al. in [1] proposed TestSage which can 
conduct regression test selection applicable for web services 
used in big commercial applications. Through little effort the 
tool TestSage can find out dependencies based on 
functionality between test case and the web service which has 
to be tested. Anneliese Andrews et al. [2] proposed a black 
box approach, selective in nature which is a model based 
testing for web applications. Singal Prerna et al. [3] 
demonstrated that those applications which are using web 
services, the required test cases for regression test can be 
chosen based on specification changes in Web Services 
Description Language or in short WSDL. For this, XML file 
for WSDL is parsed to get required data for name of the 
operation and input/output messages. Sahoo Sobhana et al. 
[4] implemented a model which uses change detection 
algorithm to find out the changes in operation tree which is 
built for original and changed WSDL.  After that, the authors 
used a forward slicing algorithm which finds out only the 
impacted and changed parts of the service under 
consideration. Buck Paul et al. [5] outlines a selective 
approach for test selection of composite services. Priority 
based testing is used for such applications. Zarrad Anis et al. 
[6] produced an organized and detailed review for regression 
testing strategies. Caturvedi Animesh et al. [7] presented a 
Supported Approach to Testing the Active Service of Web 
Services. Authors presented a tool to test web service 
regressions for both functional and nonfunctional 
requirements using WSDL files. Chen L. et al. [8] proposed 
prioritization of test cases used in regression testing. Authors 
presented a dependence analysis based test case prioritization 
technique for Web Service regression testing. In [9] Mohanty 
et al. implemented CFG through which we can choose all 
those test cases that can find out the  changes in SOA 
applications. The outlined method of selection is shown to be 
safe. Sahar Tahviliab et al. [10] proposed a new tool ESPRET 
which can be used to find out the time required to run the test 
cases manually. For critical systems where safety is an 
important concern, manual way of testing is also considered 
effective and important. A. Shi et al. [11] proposed that a 
greedy algorithm that takes into account dependencies of test 
cases and historical build data.  M. Vasic et al. [12] proposed 
regression testing by skipping those tests that are not affected 
by changes in applications. This technique is better as now 
Agile approach of software development is used and it 
becomes difficult for testers to perform regression testing 
with many and frequent changes. Israr Ghani et al. [13] 
proposed that there is a dramatic increase in popularity of 
web services because of which there is a need to concentrate 
on their testing in order to have desired quality. The authors 
emphasized on quality on service factors like reusability, 
interoperability, accuracy etc. if we want to have better 
quality which can be delivered in service. Shunhui Ji et al. 
[14] presented an approach for BPEL (Business Process 
Execution Language) composite service. These services are 
evolving continuously so regression effort increases in such 
services. R. K. Saha et al. [15] proposed REPiR for 
prioritization of regression test cases which can actually be 
seen as Information Retrieval problem. Athira et al. [16]  
proposed a UML based approach in which activity diagrams 
are taken into account for describing the system and getting 
information regarding test coverage. Gothenburg [17] 

explained that if we select regression test selection strategies 
at lower and finer level of granularity then it will be more 
precise in choosing test cases.  

III. PROPOSED REGRESSION TESTING MODEL 

Regression testing for web based applications is an important 
concern. There are many types of web applications, some are 
having web services embedded and some are not having. But 
irrespective of any application which is web based, 
automation is a smart choice.  This section covers the 
proposed strategy for regression testing which also offers the 
data testing in addition with functional testing. The strategy is 
validated on a sample reporting software  application 
available online which are used to take customer feedback or 
other input as a part of online survey or polls. These reporting 
software applications are frequently used to take startegic 
decisions. The user fill the survey options given in an online 
survey application  and then these answers are saving to the 
database.Then reporting tools are used to get the user input 
data in reoprt format on basis of various dimensions like 
geographical location, age wise, gender wise  and other filter 
criteria. They are particularly useful to business managers 
and data scientists to analyze and draw strategic inferences 
based on survey or poll submitted by public. Since database 
access is not given to all so reporting tools are widely used.  
These reporting applications are inherently web based 
applications and are prone to frequent changes as per 
business requirements. So regression testng is important. 
Also we need to be sure that results which we are getting 
through database is same as results which we get from these 
reoprint applications. So data testing is also important with 
regresssion testing.    This approach integrates both 
regression with data testing and thus gives the added 
advantage. The approach is integrated in a framework which 
is automated. Fig. 1 shows the framework for the proposed 
approach. 

 

                     Fig. 1.  Proposed  Framework 
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The framework is implemented in the following  process :  

1.    Data is kept in database in transactional form. First  test 
cases of web pages of the reporting application was written. 
On the basis of that, test data was developed. This test data 
was kept in some external file. This test data may contain 
multiple test cases. Fig. 2 shows the sample test case with test 
data.   

            

 
Fig. 2.  Sample test case with test data 

2.    Next in order to reduce test suite, the input is provided to 
only those test cases where some modification has been 
made. Modification may be adding, deleting, modifying poll 
information. Rest of the test cases are rejected. This gives the 
benefit of regression test selection and which reduces the 
regression effort.  

3.   Then a script is created in Selenium which will check the 
web app using test data kept in the external file. After 
execution, the report of the regression testing is kept in 
another file. This is the data from application. Now we need 
to check the data from database.  

4.   To do this, simultaneously connection is established from 
cube to a new file and then pivot is created. Fig. 3 shows 
sample pivot made. 

 
Fig. 3. Sample pivot created 

5.   Input test data is passed to the pivot and report is stored 
where we stored the report of data from application. 

6.   Visual Basic macro service is developed  to compare both 
reports. The basic idea is that since the input to both 
application and database is same, we should get same result. 
The macro service will attach Pass/ Fail on depending on the 
output. Fig. 4 shows the sample VB macro service written. 
 

             

 
Fig.4.  Sample macro service 

IV. RESULT AND DISCUSSION 

The results of the implementation of the framework are 
obtained by passing the developed Visual Basic macro 
service to compare both reports as shown in  Fig. 5. shows the 
obtained outcome. 

  
Fig. 5. Result of the execution of the VB Macro Service 

 
 In addition, for testing performance of proposed system, a 
new poll is created using online freely open source 
applications. The modifications are done in the survey and 
the reporting application in terms of no of questions and their 
description. The Table-I below shows the experimental data 
and Fig. 6 depicts the results graphically 

Table-I: Test data   

S. 
No 

No of 
test 
cases 

Test Input 
data given 

as per 
impact of 

change 

% 
Reduction 

in test 
suite  

N1 10 4 60 

N2 10 7 30 

                                            

 
Fig.6. Performance analysis on sample poll 
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From the results it can be concluded that if number of 
changes are less, it is better for selection of test input rather 
than running all test cases. The proposed approach is 
applicable to web applications having transactional and 
reporting system. Any application which is web based and 
available over internet can use this proposed approach. In 
market there are many methods and approach are available 
for web applications having web services functional and 
regression testing. In available software we can either 
perform the regression testing or function or data testing. In 
the proposed system we are performing multiple approaches 
in single framework. The model is architecture neutral and it 
gives the advantage of quick data processing required for 
testing. The scope of the presented framework is limited to 
applications which are web based and which may have a web 
service embedded. Also such applications should have 
structured type as a backend database. It reduces the effort for 
regression testing due to the automation support with the 
framework which can otherwise be large if done manually 
forever evolving web based applications.  

V. CONCLUSION 

In this paper an attempt is made to survey regression test 
approaches for web based applications. Also a novel 
approach is proposed by which we can reduce effort required 
in regression testing due to automation support provided. In 
addition to this it also gives the advantage of data testing 
particularly for web based reporting systems. As a remark, it 
can be said that if modifications are few in number then it is 
advisable to select impacted tests rather than running all test 
cases. The proposed approach is applicable to web 
applications having transactional and reporting system. Any 
application which is web based and available over internet 
can use this proposed approach. 
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