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Many Software concerns are adopting Agile development as a flexible way to develop new software applications. An 
important part of any software application is testing. Agile development have similar aims as traditional software 
testing, but the structure of the team is different, testers need to support quality infusion through the entire team. Test 

automation and selection of test automated testing tool can help project teams deliver more effectively, and in shorter timescales. Automation 
test cases are helpful to capture and store the test documents, test cases etc. by allowing them to regularly getting a satisfaction and saving 
some time for the organization. Agile development is all about working piece of software, individuals, close collaboration of customer and quick 
respond to change. The challenges in testing of Distributed Database Systems are visible in the tools for automatic test case execution. This paper 
addresses some of these challenges and also highlights every aspect of software testing process in Agile development.
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I. Introduction
The difference between an Agile Development and Waterfall model 
is shorter feedback loop. Automation of tests can help Agile Devel-
opment to shorten the feedback loop. In traditional processes the 
automated software testing is replacing the manual test procedures. 
In the established way of development, the tests are normally written 
by the testers. Software Testers test the system and send the feedback 
without looking and taking into account the current changes and up-
dates into the code. This type of testing involves testing the function-
ality of the whole application. Hence, the developer gets later and in-
complete feedback from the software tester. Automation of Software 
Testing is a good thing, which can make the testing little easier. It can 
save money and make the process more effective. In Agile develop-
ment the automation of testing is used to execute the unit testing, 
which is helpful to test the smallest pieces of the system. This thing 
can be done effectively and frequently. It can help the development 
team to execute the same tests again and again and test the system 
after each change in the code, and also helpful to make the feedback 
process short. 

The role of test automation is really appreciable in Agile develop-
ment, and it still has an important place in the world of Agile Devel-
opment. Test Automation has several advantages like: repeatability, 
consistency, and better coverage by driving data. The test automation 
cannot eliminate all of the bugs in the system of its own, for the pur-
pose manual testing is also required. During the development there 
will be some time when it becomes a regression testing, where the 
system is checked for errors and then send back to redo and so on. 

There can be some issues regarding implementing test automation in 
Agile development. As the time period of Agile projects or iterations 
are less than one month and there is not a lot of planning involved in 
this process and most Agile projects are made on some loose design 
and it also developed on the basis of some system metaphors. This 
can create some issues, because test automation is a complex task 
and it requires some planning. It requires some time to develop these 
tests. But there is a solution or recommendation for this problem. Test 
automation should develop the automated testing metaphors in the 
meantime, when the project team is developing the system design. 
This will give them a design approach to test the application. As the 
teams do some planning, before each iteration, then there should be 
some extra time designated to the automated testing planning and 
their infrastructure development.

[5] Has shared his experiences while adopting Agile in their company. 
They faced different problem and challenges at the start. One of the 
biggest challenges was the software testing. According to him, selec-

tion of a proper automation tool is always a difficult task. Despite of 
the fact that they never wanted to use any manual testing, they have 
used a combination of both, manual testing and automated testing. 
The testing was never completely automated. If the automation of 
acceptance testing will be part of a sprint definition and the “done” 
criteria, the team must develop a test strategy and automation paral-
lel or in advance of development. This can keep the feedback loop in 
sync with development the testing activities do not take any time. If 
the feedback is not in sync with development then it can create some 
confusion that either the task completed is “done” or not [5]. 

The philosophy of Agile development is to react to the changes in 
the requirements so quickly. The testers should also adopt the same 
philosophy while developing automated test scripts. Automated test-
ers can quickly do the execution by using the external and function 
for allowing quick changes to use script for future usage. In the Agile 
development the teams have a close coordination among them, and 
they communicate with each other regularly. The automated testers 
should also communicate and interact with the teams to discuss the 
design principles and they also should decide the scripts to be inte-
grated for regression testing. The regression testing should be there 
to refine the system. 

II. Manual and Automated Testing in Industry
From getting their feedback against our question that how they are 
managing manual and automated testing in their development pro-
cess?, we analyzed that most of our sample companies are using both 
manual testing and automated testing. Some of them are using auto-
mated tools for that and relying more on the automation for catching 
bugs during the sprints. Company A is using the Selenium for con-
tinuous integration. They also manually test the product before each 
official release. The customer teams also verify that the updates work 
on the customer’s handsets before sending them new versions. They 
do have a regression testing before the final release to assure that no 
more errors are present in the system. 

Company B is not using any automated tools and according to them, 
they are relying more on manual testing. They hand out prototype 
builds to a group of internal or external testers. As bugs occur, they 
report them; the developers try to fix most of them right away, and 
if there are some harder ones that are difficult to handle by that time, 
then they are put on the list for the next sprint. New feature requests 
from stakeholders are taken care of directly, or put on the list in the 
product backlog. 

Company C is using automated and manual testing for quality assur-
ance. They are using tools like JUnit, for automated testing. They use it 
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while the developer is testing his/her own work before sending it to 
the Team Lead. The Team Lead then review his/her work and is sent to 
the testing department for more detailed manual testing. 

Company D is practicing both automated and manual testing is done, 
load and stress testing is done using custom made tools specific to 
the product and also by using Mercury’s LoadRunner. Functional test-
ing is normally done manually. 

Company E is using both manual and automated testing techniques. 
All tests, manual and automated, are documented and stored. The au-
tomated tests are stored in test suites and run both as regression tests 
and functional tests. But the emphasis is on automated tests. 

From the above feedback we analyzed that most of the companies in 
the industry are utilizing both of testing ways like: manual and auto-
mated testing. The only difference is the use of automation tools. The 
sample companies were the well known and biggest companies in 
the industry. When asked about why to use both testing ways? They 
answered that they cannot rely on one kind of testing, because au-
tomated testing is not enough to get a quality product and if they do 
only manual testing then it can take a lot of time and effort. In the 
result of that, the project can go out of time and budget. So, that is 
why they use automated testing to test the application as soon as 
possible, but still there remain some complex problems that need to 
be addressed through manual testing. During the sprint the develop-
er writes test cases to test his/her own code.

III. Good Practices in Automated Testing
There are different properties of automation tools to locate the con-
trol of the application. When the companies are preparing their auto-
mation tools and teams, there can be some good practices that can 
be helpful in order to perform effective automation. The managers 
should identify the strengths and weaknesses of their team in a good 
way, and should manage them in a way that they know that who is 
good at doing what. They should divide their efforts by assigning 
the work of the individuals who are better at performing those tasks 
then their fellow employees. For example, there are some people in 
the company who are good at script writing instead of test cases and 
vice versa. Then create an automated test plan. A plan is also worthy 
for starting any process and to decide that which test should be au-
tomated. Automation plan allows identifying the set of tests to auto-
mate initially, and also serves as a guide for future tests. 

Try to identify your goals for the automation. The fol-
lowing can be some possible goals: 
· Speeding up the testing process to allow quick releases
· To allow the testing of the application to occur more frequently
· Improving the test coverage
· To ensure the consistency in the application
· To improve the reliability of the testing process 
 
In the planning, try to document the different types of 
tests or processes to be automated. It includes the fol-
lowing: 
· Regression testing – These tests are run for every build 
· Data-driven testing – They require different sets of data over 

many iterations of the test
· Configuration tests – These are run on many different platforms 
· Backend/Non-GUI testing – These tests verify the data which is 

collected by the application
 
The selection of a proper tool for test automation is also really impor-
tant in automation. When you are selecting a test automated tool, 
you need to check that either this tool supports the technology that 
is used in your application. Either the tool is technologically updated? 
It is really hard for companies to train its employees for a new tool 
and the cost of the training can be underestimated. So try to analyze 
the strengths and weaknesses of your team and see that if the tool 
is matched with your employees’ skills. Check that if this tool requires 
users to be programmers or it allows testers at different levels? 

Prime Technology Group is a big company working in the field of 
software development. They have a policy for test automation. Their 
automation approach looks quite interesting. According to them for 
each Prime Technology Group software product there exist an auto-

mated regression test and it at least regression test covers the high 
risk areas of production. The testers discuss test automation with 
developers. It is the duty of developers to build unit tests and testers 
review them or highlight any area that is left uncovered on the ba-
sis of risk and available capacity. Developer and tester needs to have 
a proper communication to get a better test automation approach. 
They are conducting manual testing before the every official release, 
to make sure that the program is working accordingly and the results 
of program are same as required. Also customer teams verify updates 
work on the customer’s handsets before sending them new versions. 

The automated tests should be reusable and maintainable. When you 
are writing the test cases, try to create small scripts rather than com-
bining them to make complex tests, which are difficult to understand, 
update and debug and also very long. Try to make keeping them re-
usable, understandable, maintainable, and modular. 

The script can make reusable by keeping it small and focused on 
a single task. For example, if you are testing an application and you 
write a script for testing a small functionality, then you also use that 
in the future for testing the same functionality in some other form. 
Using external variables and external data can be helpful in order to 
make scripting reusable. If the values for input fields are not hard cod-
ed in the script, you can use the same script to test different condi-
tions.

If you maintain a document that contains the detailed descriptions of 
your script, then it can be helpful to make your script understandable. 
If you write the description, functionality and purpose of the script 
then it can help to understand that what types of scripts are available 
and how to combine them into larger tests. Using of comment can be 
really helpful in order to make the script understandable. The gen-
eral rule for adding comments is to use them in variables, functions, 
subroutines, and branching structures just to give a clear picture that 
how the internal components work. 

IV. Why Do We Need Separate Testing Team
In software development there are different roles, but in this paper, 
we focused on the role of testers. The testers play a key role in devel-
opment; developers may lack some skills in development which test-
ers provide. But in Agile development the common mistake is to see 
testers as junior developers. A good tester has many distinguishing 
features that make a difference to the developer. Only by understand-
ing this difference, project managers can make a good and successful 
team. 

According to [1], comparison of the characteristics of a 
good tester and a good developer are shown as below: 
All above mentioned characteristics clearly differentiate the tester and 
developer’s role. A good developer thinks theoretically, while a good 
tester think empirically. Developers take much more time to identify 
a problem than testers. So, the tester should not be judged according 
to developer’s criteria. Good developers and testers need both think-
ing, but there are times when each discipline stresses different talents 
and calls for different emphases [5].

Table-1 Comparison of Good Tester and Good Develop-
er 

Good Tester Good Developer

Get up to speed quickly Thorough understanding

Domain knowledge Knowledge of Product internals

Ignorance is important Experience is important

Model user behavior Model system design

Focus on what can go wrong Focus on how it can work

Focus on severity of the problem Focus of interest in problem

Empirical Theoretical

What is observed How it is designed

Comfortable with conflict Avoid conflict

Report problem Understand problem
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In Agile development, the developers develop an application, and 
they conduct an integration and unit testing. Then the working is de-
livered to the customer for testing. Software testing requires a lot of 
specific skills and challenges, because it is such a creative and intellec-
tually challenging task. A professional tester is required to do this pro-
fessionally task, so that the task can be performed effectively and ef-
ficiently [4, 3]. In Agile methods, testing is usually done as a task that 
developers do as a part of the development task or as a customer’s 
task. The customer is very closely involved in everyday development 
in some of the Agile methods and takes the responsibility for accept-
ance testing. This is a problem and can create some major problems 
too [2]. If your customer has expertise and skills which are necessary 
for a tester, and has the capabilities to act as a tester, only then you 
can think of assigning him the task to test the application. It means 
that, how someone can test an application, when he does not have 
any skills and knowledge about testing software? Dynamic Systems 
Development Method (DSDM) method has recognized the need for 
basic skills for a tester and [6] recommends that, at least there should 
be one developer or tester in each team, who has received training in 
testing [6]. 

Software testing not only finds the errors, but it also tells us that, 
at what level we have achieved the quality. Software testing pro-
vides information about defects and problems in an application and 
also evaluates the achieved quality. Metrics are required to evalu-
ate product quality. For Example, the total number of finding faults, 
fault classification, and the test coverage. Agile methods contain 
testing activities and also their proper implementation during the 
development process. But, this does not give any information about 
the level of achieving the quality of the product, or evaluation of the 
product. For example, developers write the automated unit tests and 
always keep running and passing which is a good practice in order to 
achieve quality. It can be easily tracked by the amount of test cases or 
the amount of covert methods. But until then it does not give us any 
information about the achieved quality. For that purpose, we need 
some metrics like faults, test coverage, and quality of the tests [2]. 

On the basis of the discussion in above sections we think that Agile 
methods should be accompanied by a separate testing team, and 
they can get more advantages by introducing such team. [2] Also says 
that Agile development can be benefited through a team of profes-
sional testers. 

V. Agile Testing and Testing Challenges
In the previous section we described some of the useful testing and 
quality assurance activities in Agile methods. It is a common miscon-
ception that Agile projects do not need a rigorous approach to test-
ing. But if we compare Agile with other traditional approaches, then 
we will come to know that from a testing perspective Agile methods 
have lacked in different important aspects of software testing pro-
cess[2]. In Agile development there is no specific rule defined for 
tester and often testers are treated as junior developers. A good tester 
has many distinguishing features that make a difference to develop-
ers. In [2] the authors say that Agile development can be benefited 
through a team of professional testers.

Agile Testing is a software testing practice that follows the principles 
of Agile software development. Agile Testing involves a cross-func-
tional Agile team actively relying on the special expertise contributed 
by testers. This allows the combined team to better meet the project’s 
defined business, software usability, quality, and timeline objectives.

Unit tests are the foundations of any Agile projects, effective unit test 
can be done with automation. The more the team can automate the 
testing, the faster they can move on to the next developments. But 
testing in an Agile way is not without its challenges, are left in utiliz-
ing the automated tools in some applications. Testing in a complex 
distributed environment like cloud testing poses significant challeng-
es for a tester to perform unit testing with an automated test genera-
tion tool. Moving the application to the cloud will in some cases pres-
ent some differences in how to implement a certain test or test case 
depending on the cloud environment. Often, a test case requires the 
system under test to have a certain internal state as a starting point of 
the test case. A big challenge for the tester is to achieve the required 
state prior to test case execution. Another problem with Agile meth-
odologies is that testing is not done in a fixed pattern at the end of 
the development phase, but instead after each package or integration 
of packages. Hence a project based on Agile methodology, planned 
tests must be creative in order to allow adaptation to the changes as 
well as the schedule. 

Conclusions
Examining the role of Automated Software Testing and identifying a 
set of issues when building and testing complex distributed database 
systems in a cloud, the focus of our paper, is the least researched area. 
Very few papers have been published that focus directly on software 
testing of cloud applications. The main result revealed by our prima-
ry study is that for developing and providing a system aimed for the 
cloud is effective with Agile development process. But it is critical that 
an Agile tester who is expected to test the quality and performance 
of cloud applications has a good understanding of what makes a 
Cloud Computing application and distributed architecture, as well as 
a good understanding of the tools available and their strengths and 
weakness for testing different types of cloud applications. To support 
our work an additional research goal was made to evaluate the appli-
cability and support of various techniques and open source tools for 
advanced distributed database testing like in a cloud environment.
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