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Abstract-There are numbers of methodologies available that can 

be used for software development process and testing. The 

choice of the methodology depends on various factors such as 

the project type, resources, available cost etc. Mostly, the 

software development process requires periodic testing. Some 

methodologies require testing at very early stages of software 

development. These methodologies have some advantages but 

also have some disadvantages like project management, analysis 

of budget, schedule of project, customer interaction between 

team members and many more. Agile Testing is a technique 

which is time saving. This technique makes the work of testing 

team members more productive and easy. It produces efficient 

results. It mainly focuses on producing best amount of possible 

results with minimum amount of work. It helps us to meet the 

challenges and focus on obtaining the good result. The 

challenges faced by the agile team are analyzed and solved 

quickly. This paper discusses the challenges faced by a tester in 

Agile testing and the benefits of agile testing over traditional 

methodologies. 
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I. INTRODUCTION 
 
The development of the software includes different phases such 
as planning, analysis, designing and implementation. There are 
various models which have been created for Software 
Development Life Cycle (SDLC)such as waterfall, rapid 
prototyping, V-Model, spiral, incremental, Agile model but the 
waterfall model is mostly used in the traditional software 
development[8]. These models focus differently on the test 
effort required at different stages of development process. The 
new models like Agile model focus on the Test-driven approach 
of development. This model places an increased portion of 
testing on the software developing team before it reaches the 
final testing team. In the traditional models most of the testing is 
done when the requirements are gathered and the process of 
coding has been completed. The Test driven development 
ensures each feature of an application is strictly tested in the 

early stage of the life cycle of the project. The testing at 
early stages will solve many of the issues that are 
encountered by the development team and also help them to 
keep the track of the encountered defects[6]. 
 

A.  Waterfall Software Development- 
 
In the waterfall software development environment, the 
various phases are well-defined. Each phase have a deep 
review and process of authorization which is completed 
before it is moved forward. This is an important as it is 
logical and reasonable. First of all find out everything that 
would be needed. This process is followed by designing, 
coding, testing accordingly.  
The main problem arises when there is requirement to make 
modifications and changes which were not required in the 
very early stages of development. This is the main 
drawback of this model. It is seen in the historical data that 
the change in a software development process is an 
inevitable part. So for the projects which do not require 
changes the waterfall model would be an appropriate 
choice[1].  
Sometimes the upper management team blames the product 
team for not working thoroughly. The product team blames 
the developing team for the lack of order in the code. The 
Quality assurance team blames the management team for 
not having the specified tight deadlines and the cutoffs[7].  
Any of the single department or team is not to be blamed 
because the nature of software is like this only. It always 
seems that it is the fault of other department. The real issue 
is not the persona but the principle. In other words, when 
the customer’s needs require changes then these changes are 
also incorporated in the software.  
It is no wonder that the project results in the frustration. The 
deliveryof the software is made to the customer that lacks 
the important features.At the same time, it presents the 
fancy looking documents containing SRS, Architecture 
plans, Test plans. These documents do not provide any real 
value to the customers. The customers want efficiently 
working software that fulfils their requirements. They don’t 
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need such fancy paper work[6]. 
 

B. Agile Emergence- 
 
According to the problems mentioned above, development 
teams begin to shift to releases after short intervals. Firstly these 
iterative methods were done in small cycles. But they remained 
ahead of time with a fixed schedule. It had a fixed budget, a 
strict plan, and a predetermined set of features. So in place of 
one of the major release, several minor releases are scheduled.  
Agile takes this concept on step ahead such that there are 
iterative releases while having no fixed plans. In this, each 
release adds some valuable bit which allows taking better 
decisions regarding the features that should be added next. Now 
the development proceeds in small cycles. This increased 
flexibility reduced the burden of more and more formal 
documentation. Now it is important to perform testing at each 
step in the process rather than only performing it at the end of 
the release[2]. 
 

II. MAJOR DIFFERENCES BETWEEN TRADITIONAL 

METHODOLOGY AND AGILE METHODOLOGY 
 

 The software development process follows an 

incremental approach rather than a sequential approach. 

The software is developed in incremental cycles. It 

means that small test cases at every stage which are 
tested properly at that specific stage and faults are 

removed if they are identified before going to the next 

iteration. 



 The communication between people like customers and 

software developers, testers etc is important rather than 

tools and processes. These communications allows the 

developer to be aware of the requirements of the 

customer and helps the tester to identify the 

discrepancies at each stage. 



 The main focus is to develop the working software 

rather than forming a detailed documentation. The 

Agile methodology is based on face to face interaction 
and collaboration among the people that are working 

together. Because of the continuous communication 

between customers, software developers and testers 

there is no requirement of a detailed document[14]. 



 The feedback from the customers is required. The 

Agile methods are based on customer collaboration 

rather than contract negotiations. The Agile methods 
treat its customers as a part of their team. Whenever the 

developers have any questions or any confusion about 

the software the immediately clarify it with their 

customer.

 The change is an important state which is 

employed whenever it is required to deliver a 

quality project. 

 There are many differences between Agile Testing 

and Traditional Testing. The major difference is 

that in Agile Testing both software developers and 

software testers work together. Both of the 

developing and testing teams takes the 

responsibility to deliver a quality software[12].  
 
 

III. IMPORTANCE OF TESTING IN AGILE  
 
 To succeed in agile, the testing in the software 

development process should be the central pillar. To 
proceed, the wasted time for quality assurance should 
be cut out from the last schedule; the delivery date 
should be move forward tossing out the expensive 
documentation. However, this is proved to be a failure. 


 When executed appropriately, Agile is not at all 

disorganized. It is allowing the developers to run wild. 
But actually the truth is just opposite of this. 


 According to the definition, the programmers create the 

unit tests before writing the code. It’s just that is a 
different type of order. 


 Firstly, it focuses on coding rather than paper work. In 

the traditional type of project every team is responsible 
to provide quality. But in the agile projects, every team 
writes the tests. These teams include all the software 
developers, the business analysts, and also the 
customer. Here everyone provides various project 
advantages. 


 It lowers the burden on a single project tester. This 

proves majorly important role because of the unrelated 
reasons the project tester may be replaced during the 
various release cycles. 


 Secondly, the test awareness of the developers 

increases because the developers are also responsible 
for writing the test cases for each different feature so 
that they can quickly work as per the change in 
requirements. 


 Finally, the testability is designed to test the 

specifications and the code. It means whenever it is 
required, the developers should be able to add features 
according to the specifications. The coordination is 
usually difficult and even neglected when the developer 
team and the tester team work separately[5]. 
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 When the business requirements changes then it will 
affect the test cases that have already been developed. 


 The quality of the software suffers and many quality 

assurance activities are left out in testing[6]. 



V. ADVANTAGES OF AGILE TESTING  
 
 The feedback from the developers allows the testers to 

ask the required questions at the right time. 

 The dependencies and testing challenges are identified 

at early stages. 

 It accepts change as the healthy and requires part of the 

software development process. 

 The collaborations of the team allow the members of 

the team to work for a single and collective goal. 

 Quality is of utmost importance and the quality 

assurance is must[2].
Fig. 1. Verification Vs Validation in Traditional Testing 
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Fig. 2. Verification Vs Validation in Agile Testing 

 
IV. CHALLENGES IN TRADITIONAL METHODOLOGIES 

 
 There are sufficient number of delays between 

when the software is being written and the feedback 
of the development. 


 The defects that are found at later stages have 

significant effect on the software when changed. 

 
VI. DESCRIPTION OF AGILEMETHODOLOGY USING  

TEST DRIVEN DEVELOPMENT 
 
Test driven development is the main part of the Extreme 

Programming (XP). The Extreme programming uses a feedback 
approach such that it develop test cases before it develop 
code[3]. The reverse of the traditional development process is 
called as the Test driven development. The Test driven 

development begins with a set of unclear requirements and also 
on the feedback loop between the customers and the developers. 
The input requirements are provided by the customers. The 

customer is a part of the core team and provides the feedback 
whenever required. This method shows that requirements are 
essential during the development cycle of a project. The process 

of writing the test cases before functional code ensures that all 
the requirements are addressed. Also the required functionalities 
are involved. In the traditional development method, it requires 

a defined architectural design at the beginning of the 
development phase but it is not necessary in the Test driven 
method of development. The Test driven development focuses 

on solving the smaller problem first and the requirements 
become clear so that it canstart the software development cycle 
of the project[6]. 
 
Advantages of Test-Driven Development- 
 

 Test driven development focus on low cohesion and 
high coupling in the code as the functionality is 
developed in very small steps. Each of the functionality 
should be self-sufficient to test the data in isolation. 


 The test suite contains the documentation for the 

specifications such as functional specifications for the 
final system. 

Coding Unit Testing 
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 The automated tests are used by the system such that it 
significantly minimizes the time taken to re-test the existing 
functionality for adding a new functionality to the system. 


 If a test case fails then it is clear that some tasks should be 

performed to solve the problem. Clearly the success is 
achieved when the test cases no longer fails. This shows the 
confidence of the system that it efficiently meets the 
customers’ requirements. 

 Test-driven development helps in ensuring that source code 
is significantly unit tested. But it is still needed to take 
traditional testing techniques in consideration, such as 
functional testing, system integration testing and user 
acceptance testing. Most of these testing can be done at the 
early stages of the project. Also in Extreme Programming, 
the stakeholder(s) specifies the acceptance tests for the 
user’s task.The specifications it provided either before or 
side by side when the code is being written. It provides 
stakeholders with the confidence that the system will meet 
their specifications and requirements[11]. 

 
VII. TRADITIONAL TESTING PROCESS 

 
 Gather customer requirements and proceed for the review. 

 Analysis of these requirements to develop test conditions 

and test cases. 
 Write the test procedures. 

 Execute the tests. 

 Now re-execute some of the tests to fix the bugs or to add 

new functionalities[10]. 

 Reach the acceptable risk, the fixed deadline. 

 Software is released. 

 
VIII. AGILE TESTING PROCESS 

 
 The customer gives the business requirements which are 

reviewed by the Engineering team. To plan the stages of 
development, the quality assurance team or the testing team 
is also involved in reviewing the customer requirements. 


 The user stories are written by the engineering team and 

also perform the analysis of various issues at different 
stages like the designing and the implementation stage. 
These are reviewed and updated by the customer regularly. 
The Testing team followsup regularly at each stage till an 
integrated documentation is prepared. This ensures that the 
engineering team, the Testing team and the customer are at 
the same stage always. This further ensures the full test 
coverage. 

 When the engineering team performs the 
implementation, the testing team performs the 
preparation of test cases and planning of test 
strategies[5]. All of this is documented and given to the 
engineering team and also to the customer. This helps 
in full test coverage and in removing the redundant test 
cases. 


 The development team implements the code and the 

testing team tests the code simultaneously. This helps 
in identifying the defects at the early stages. The 
developer fixes these defects at that particular stage 
before moving forward for further development. This 
process is continued until the whole code is 
implemented. Now, the testing team emphasis on 
important test items like integration, usability and 
integration testing[9]. 

 
IX. AGILE TESTING APPROACHES 

 
 Formally the development team and the testing team 

were not distinguished. The developers work in pairs. 
A developer can also play multiple roles such as a QA 
and the QA can work as a business analyst. One person 
writes the functionality of the module and the other 
develops the test cases[15]. 


 There is more communication and interaction between 

the members of the team as compared to the traditional 
method of development. The teams have a daily 30 
minute small stand up meeting to help to resolve 
problems by asking the queries. The teams also have a 
weekly review meeting to track the progress on each 
specified iterative cycle. 


 The development of the project started with no formal 

designed document. The specifications were same as 
user stories which were agreed by the team members. 
The team members do the planning about how to 
complete the task and how many iteration should be 
assigned for each task in the weekly review meeting. 


 Every task is divided into several small tasks. Each of 

the stories and their related task are written on small 
cards which serve as the small design document foe the 
application block. 


 There are no formal test plans. For feature 

development, the testing was mainly dependent on the 
tasks. The developing team gets the immediate 
feedback from the testing team. The testing team 
creates the quick starting samples for the development 
team to give a view of real life use of the application 
block. 


 The quick starting samples are useful in code testing in 

the form of functional and integration testing. If there is 
any variation found at any stage, it is immediately 
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reported and fixed on the basis of case-by-case. The code 
that is modified is tested again so that it can be handed over 
for further processing. 
 The unit testing is still usually done by the developers 

but there is more focus on automated testing at every 
unit level. 


 There is more focus on the test driven development in 

the extreme programming. Extreme programming 
refers to the method of writing the test cases before 
writing the code[3]. 


 The integration testing and the system testing are done 

together. In an integrated environment, features can be 
tested as they are developed so that there is a daily 
build up and the continuous integration. According to 
the waterfall model, the testing is done by the 
professional testers at the end. But here each feature is 
to be tested as it is developed. Testing is not done after 
the completion of the project. 


 At the end of every sprint when all the features are 

developed, tested and integrated, the regression testing 
is to be done on the software before releasing it. 
Regression testing is short as it is automated. The test 
driven development must not deviate from the expected 
results after testing. 


 A stabilization sprint by an independent test team 

makes sure that everything must be okay before the 
release of the software. It can also be avoided if there is 
no need of it. But if it is required it should be of shorter 
duration and removing any defects before the launch of 
the software[15]. 

 
X. CONCLUSION 

 
In this paper, the emergence and importance of agile, the various 

testing approaches for software development byboth traditional 
and agile methodologies are discussed. Furthermore, the 
criticism is followed by comparison of both traditional and agile 

methodologies. Further, the benefits are discussed along with the 
description of the test driven development. The traditional 
testing processes and the agile testing processes are also 

discussed followed by the agile testing approaches. There is a 
need for business to respond quickly and efficiently to provide 
the environment which is cost effective and focus on the usage 

of agile methods for developing the software. The agile 
methodology seems very dominant in the future. These are 
various aspects of software development process that can easily 

benefit from the agile testing approach. Also, the future scope is 
stated that an independent test team should be included at the 
end in the Agile model of software development to ensure the 
delivery of a highest quality software product to the customer. 
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