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process of testing during the agile software development is not
unified and it must be adjusted to the project requirements,
organization’s policies and team ability in order to satisfy the
customer’ needs.

ABSTRACT
Software testing in agile development is very complex issue in the
IT world. Since agile methods do not focus much on testing
activities and agile software development does not include testing
practices required for a quality project, the process of finding the
suitable method for testing, especially for large scale projects is
challenging. In this paper, we propose a concept of integrated
agile software testing in a large scale project. This research
explains the software testing process technologies and principles
for agile software testing and identifies the best practices for
testing software products in agile development process.

Table 1: Agile Development Manifesto
Individuals and interactions
Working software

Categories and Subject Descriptors
D.2.4 [Software Engineering]: Software/Program Verification –
Validation, Reliability

processes and tools
comprehensive
documentation

Customer collaboration

contract negotiation

Responding to change

following a plan

1. INTRODUCTION

According to agile manifesto shown in table 1, agile software
development adds high value to the left side items. Agile
development approach allows requirements’ changes and it means
that changes can be made also in test cases. That process requires
better communication between developers, testers and end users
in order to overcome the problems and make more flexible and
optimized solutions. The individuals and their interactions are the
most important part in the project, i.e. the collaboration between
the team members is responsible for better learning environment
where new members could learn things from the senior and most
experienced team members [7].

Software testing should not be defined as a process of finding
errors in the execution of a program, but it should be understood
as a mental discipline where test engineers can express their
creativity, find the most appropriate testing method or suggest
new testing ideas. Mature organizations have master software
testing skills and techniques and they see testing as a mental
discipline that can help the all processes in the software lifecycle
[1].

Since agile development requires multifunctional teams that
follow the principles of iterative and incremental developing
practices, the testing process should be efficient and it requires
making tests early and often. There must be clear definition what
the results of testing should be at the end of each sprint. It means
that tests have to be done before the implementation of the project
functionalities in each sprint.
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The key factor of successful testing is close collaboration between
end users, developers and testers. Testers should be part of the
development team and all activities must be parallelized as much
as possible. For example, while testers are working on test cases,
developers are coding the user stories. Because the agile
development paradigm says that all the processes must be done
fast, there is no so much time for testing, so the test data
preparation should be done in the planning phase in the
development process [7]. Better approach is these test data to be
prepared together with the stakeholders in order to satisfy the
functional and performance requirements.

Many mature organizations adopt agile software development
techniques to increase the productivity. The main reason for
adopting the agile development methods during the project
lifecycle is to produce higher quality software in less time while
reducing development costs. However, the most important issue
that comes along with the agile software development is testing.
Agile software development and testing could be easily integrated
in a small project, but the real challenge for organization is to find
a suitable testing technology for testing a large scale project. The
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Since iterative development is focused on providing new software
at the end of each of the iterations, there must be new software
part with indented functionality. Time required for each of the
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Testing methods in agile development processes play an
important role when company wants to offer a quality product.

iterations depends of the project size and used agile methods, but
usually it takes from two to eight weeks. Agile software testing
enables testers to express their creativity and to think in different
directions leading to effective development process and end user’s
satisfaction [4].

If team project members want to use agile software testing
methods and principles, first of all they must have a vision about
what should be achieved and how it can be done in a less time and
more efficiently.

The open question here is how to find the most suitable method
for testing in agile developing environment. Like we mentioned
before, the process of agile testing is not unified and it requires
additional experience and analysis to be performed successfully.
Since agile software development is a high-level framework,
every team has to define its own strategies and plans about
software testing [8].

The list below shows the most common principles of agile
software testing [7, 6]:

The hardest part is to make testing method ensuring that the
solution of the “problem” in the software development at the
current iteration is done properly. That is the art of the software
testing where not only formal methods and theory have to be
included, but the new strategies and ideas also.

2. AGILE SOFTWARE TESTING VS
TRADITIONAL SOFTWARE TESTING
When a company uses traditional waterfall model for developing
software, that means that testing is performed at the end of
development process. That is the real problem when we talk about
quality software. Testing at the end means increased possibility of
errors at the beginning stages. It means that if error is found at the
beginning stage, the stages after it have to be re-evaluated. That
will increase the costs and reduce the time intended for
developing.
Agile software testing can help reducing the errors in the first
stages. The good thing is that agile software testing methods can
be included in traditional waterfall developing methods. For
example, if company has started developing project using
waterfall model, agile software testing methods can be easily
adapted to the process [3].

1.

Agile software testing requires testing in the early stage
and testing parallel with software development process.

2.

Testers in the agile software testing team must adapt to
fast changes.

3.

Customer must be included in testing process in order to
accept the new changes that had been made.

4.

Testing must be performed at each of the iterations.

5.

At the end of each of the iterations there must be
provided a working version of the software.

6.

The process of successful testing requires close
interactions between customer and developer in order to
save time by avoiding unnecessary re-designs and reimplementations.

7.

Progress of the work can be calculated with the help of
planned activities for current period of time.

8.

Continuous integration is one of the most important
steps in agile software testing and development because
the development team should try to provide not only
functionality of the individual tasks, but the business
logic.

9.

Testing process should be automated because it will
provide faster testing results and efficient work
progress.

10. Any changes in the process must be accepted by
customers.

The main benefit of using agile software testing is reducing the
errors in the beginning stages. If we want to provide assurance for
quality, we should test often. Agile software testing methods
enable testing during all stages and the most important thing is
that testing is performed on small units.

However, using these principles does not guarantee success.
Everything depends on the team structure, project size and
customer requirements. The key factor for success is the proper
combination of these principles that will be aligned properly with
the company development policies.

Agile software testing is new testing technology that enables
thinking in different directions in order to provide optimized
testing and satisfied customers. Agile testing methods increase the
efficiency in providing results for a less time. Agile approach is
great approach in many situations but it does not mean that it
should be used anywhere. Development and testing team must
always decide about method they will use in the development
process. They must find the most appropriate method that will
guarantee success.

4. BEST PRACTICIES IN AGILE
SOFTWARE TESTING METHODOLOGIES
Like we mentioned before, software testing is the core for
successful project and satisfied customers. The main question
here is how to make the process of testing efficient, fast and
correct. There is not unified process of selecting the proper
practices when we are talking about best practices, but every team
can choose the right ones for the project progress.

3. AGILE SOFTWARE TESTING
PRINCIPLES IN LARGE SCALE PROJECT

The first thing associated with professional testing is professional
testers. In agile software development process everyone writes
tests, so professional testers are required to write more precise and
inventive tests, not only to provide more tests. Professional testers
are included to improve the coordination between testers and
developers also [9].

Agile software developing methods are becoming important part
of the software development evolution process. Leading
companies in the software industry adopt these methods fast in
order to make their products to be completed early and efficient.
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developers should also help the process of automation by adding
an extra view point in solving problems [2, 5].

Agile testing should be automated. It means that test will be
performed faster and more efficiently. The automation requires
selection of the right tool or making own tool to satisfy the
projects’ testing needs, to save time and money. If the tool with
the requirements for testing the current project could be found in
the market, it is wiser to use that tool, instead of making new one.
Testers should know that not always all testing processes should
be automated and that some of them cannot be done without
automation. The challenge is to find a balance between manual
and automated testing. Agile development requires more
automation of the processes, but it is useful when there is a
repetitive task or regression testing task. Automation of test task
that will be used one time is not necessary because it requires
additional time that can be used for making new tests [2].

One of the most important questions here is how to choose the
right tools for automation or how to make an own tool. There are
lots of tools in the market, but the team knowledge and
experience should help to choose the right one. Decision depends
on project size, time allocated for the project and projects’ costs.
If developers and testers cannot find the appropriate tool in the
market, they can create a new tool which suits their needs for
testing. If there is already a tool that can satisfy the testing needs
then it is wide decision to use that tool, instead of making a new
one [2, 5].
The secret for successful testing is focusing on one story at a time
and building functionality step-by-step. Continuous integration
will help to integrate the unit tests and that will improve the
process of automation of the tests for next units [5].

The next thing is planning of the quality activities. It means
planning for time required for feature and regression testing and
also time required for fixing the bugs. In agile software
development time required for testing and coding should be equal.
If team knows that one feature is more difficult than the others,
then the time estimated for it should be prolonged.

Automation of testing is not the best solution when making
performance tests. These tests require time and enormous amount
of data. If change is made to data model, then it must be
propagated to test conditions. This process is difficult, especially
when the size of the test conditions is equal to several GB [5].

On the other hand, regression testing is allocated as global time
period because these tests are done in the end of each of the
iterations. Difference in time between the net hours spending on
regression testing and iterations is small and that is the reason
why time for the regression testing is considered as global.

The real application of automation is in regression testing. These
tests are repeatable and they are usually made to simulate user
actions and check the results. If results are positive, then it means
that all functionalities are implemented correct [5].

Time required for fixing the defects is also considered as global.
That is because the time required for fixing the defect and
complexity of the defect could never be predicted. Planning the
defects is not good idea because we cannot predict a complex
defect that will require much time to be fixed. The unrelated
defects could require that much time for fixing also [9]. The main
paradigm in agile software testing about fixing defects is to fix the
defects as soon as possible.

5. OPTIMIZATION IN AGILE SOFTWARE
TESTING METHOD
Here are some steps that can help agile software testing in order
to optimize the process of agile testing:

4.1 Automation of Agile Software Testing
Automation of the agile software testing methods is primary
intended to minimize the quantity of manual work involved in test
execution and to gain higher coverage with greater number of test
cases. Automated tests in agile testing developing environment
are usually unit tests that are responsible for quality of the
smallest possible modules [5].
This way of testing has a big influence on the tools sets used for
test execution and how the tests are designed. It needs to take
advantage of what is already known and develop the practices for
fields where it is not entirely performed.
Writing of the tests could be almost a third of testing task. Since
the technology for automation has not advanced as expected, the
automated test generation tools sometimes generate too large test
set which reduces the gains of automation. Anyway there are
some good techniques and tools that are recognized as fine
methods for the task. It is necessary to understand which of them
are appropriate in what environments.

•

Client provides the functional requirements.

•

They are reviewed by the Engineering team (Quality
Assurance team).

•

In the design and implementation phases, user stories
are written and they are reviewed by customer.

•

The requirement specification is updated with the new
changes.

•

When the implementation starts, making the test plans,
cases and strategies are being made and all of them
should be documented properly and reviewed by
customer team.

•

During the implementation, testing team determine if
the testing code could be applied to software code and
that will decrease the potential errors at the start of each
developing iteration.

•

The process iterates until the software is fully accepted.

However, we cannot be sure that the software is 100% error free
when handed to the customer. This method is best approach for
software with requirements that are changed rapidly.

Agile software testing requires automated tools, but testers should
keep in mind that tools must be simple and easy to learn. That
means that tool must be user-friendly and it must provide a simple
user interface. Automation of testing requires writing test scripts.
All scripts must be prepared well to ensure providing the right
result. Important thing here is to split the long test cases into
smaller because the smaller ones are easily maintained. The

There is no need to follow any specific process or method. For
different project there should be defined appropriate strategies to
ensure the system quality. Sometimes, better solution is to use
heuristic approach that is based on previous test work experience.
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6. CONCLUSION
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