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Abstract- Software testing is the process to check the
correctness, completeness and accuracy of the
developed computer software with the intent of finding
defects and solving them. It includes set of activities
conducted to solve the errors in software so that it could
be corrected before it is released to the end users.
Testing should be started as early as possible or in the
early phases of development. Testing plays a vital role
in the process of developing a high-quality software. It
is the process of verification and validation of software
by checking whether it is meeting the requirements of
the customer or not. This paper focuses importance of
testing, various testing techniques and various tools
used for testing in the process of developing a software.
It not only focuses on the needs, objectives and
principles of testing but also summarises traits of an
outstanding software tester and a career in software
testing fields.

Index Terms- Software testing, software testing
principles, verification, validation, requirements, A
good software tester, software testing importance,
career.

I. INTRODUCTION

Testing is not a PIT; it is a LADDER...!

Simply, testing is a method to check if whether the
software is defect free or not. Testing is necessary
because we all make mistakes. Some of those
mistakes are unimportant and some are expensive and
dangerous therefore there is need to check each and
every thing that we produce. In technical terms,
testing is the combination of verification and
validation.

Now let us take simple example to understand this
concept clearly. Suppose you have to buy a dress
from fashion show room. You will ask the sales
person about your requirements and he will show you
the dresses as per them. Now you will first select a
dress and try it whether it will fit you or not. Now
there can be two possibilities that a particular dress
may fit you or it may be defective. This is nothing

IJIRT 147920

but a straightforward example of testing and it is
important. Developing a software is not everybody’s
cup of tea. It requires a lot of hard work, interest and
dedication. Everyone wants a perfect software that
works well and that is quite obvious that they don’t
want to receive a defective piece. Hence from this we
can understand that testing plays a crucial role in
developing a high-quality software. Hence
summarising all the above things, we can say that
testing is defined as process of evaluating a software
in manual or automated way. Testing is done by
testers and not the developer. A successful test is the
one that does detect the fault. So, this is all about
understanding the need of software testing so that an
error free, reliable, flexible and efficient software can
be delivered to customers.

I1. NEED AND OBJECTIVES OF SOFTWARE
TESTING

We need to check each and everything that we
produce or develop because things can always go
wrong and we all are humans and humans make
mistakes all the time. Ideally, we should get someone
else to check our work as another person will spot the
flaws easily than us. Major objectives of software
testing are as follows:

A. Finding defects which may get created
unknowingly by the developer during the
development of the software.

B. To maintain the level of the quality of the
software.

C. To prevent defects.

D. To ensure that the software satisfies all the
requirements mentioned in the SRS as per the
customers.

E. To gain confidence of the customers, by
providing them a good quality software.

F. Testing should incur minimum time and cost.
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Testing is too expensive- is a myth. There is a saying
that, testing is less costly than the maintenance.
Improper design of software is expensive to handle
and there will be a great loss of time and money. In
order to test a software properly, a tester must ensure
a good test coverage to make sure that the software is
as per the SRS. The test cases should be designed in
such a way or with an intent to maximize the test
coverage area and possibilities of finding errors. The
test cases should be very effective. Higher the
number of defects reported, more effective are the
test cases. Test cases should cover each and every
area of testing like compatibility of the software with
the OS, hardware, performance testing, reliability and
flexibility. Hence, testing makes sure that the
software is ready to use. There are many other
reasons apart from the ones mentioned above which
clearly proves that software testing is important.

I11. PRINCIPLES OF TESTING

A. Testing shows presence of defect-

Testing can show that defects are present. It can’t
prove that there are no defects. Appropriate testing
reduces defects.

B. Exhaustive testing is impossible-

In a software all combinations of inputs are usually
infinite in number. Testing everything is not feasible
except for important cases. Risk analysis and priority
should be used to focus testing efforts.

C. Early testing-

Testing activities shall be started as early as possible.
The later a bug is found the more it costs and take
time.

D. Defect clustering-

Test efforts shall be focused proportionally. A small
number of modules usually contains most of the
defects discovered.

E. Pesticide paradox-
Some tests repeated over and over again tend to lose
their effectiveness. New and modified test cases

should be developed.

F. Testing is context depended-
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Testing is done differently in different contexts in a
project. For example — safety critical software is
tested in a different way from an e-commerce site.

G. Absence of error fallacy-

Finding and fixing itself does not help in these cases-
the system built is unusable. Does not fulfil the user’s
needs and expectations.

IV. TOP QUALITIES OF A HIGHLY EFFECTIVE
TESTER

Today, software development is growing rapidly and
software industry too. Many people choose software
testing as a career because of all the possibilities and
learning opportunities. It is not simple but your
passion can give you hike in the field. In this field
various skills are required with some experience and
lot of hard work everybody can adopt, develop and
improve them.

Testers are the backbone of all the companies. They
are the most responsible people in a team of
developing a project. As a tester, you should improve
your work continuously and strive to become every
day. Skills of a good tester:

A. Creativity-

A creative mind is one of the most desirable
characteristics of a good software tester. They need to
think in every possible way to build a smart solution.
Thinking out of the box is all required where no one
else can reach them is why creativity is imperative.

B. Good communication skills-

Good communication means to be in touch with
technical development team and with customers too.
It is of big value. Preparing an effective and detailed
report of the testing with screenshots will provide a
better understanding of the testers work.

C. Improvement-

A tester needs to be aware that there is always a
scope of improvement. A good tester must also be a
good listener and listen if anybody giving an idea
because it will help them to improve the quality of
the software. Testers must have a positive attitude
always.

D. Good eye for details-
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This is helpful because the all the test case areas
would be covered effectively and completely. This
skill of a good tester avoids extra cost and time for
the errors to be corrected and also this would not
become a pain in the latter stages of the development
phase.

E. Knowledge about automation-

Testers always need to choose the appropriate and
latest set of tools with respect to time, money and
many other things to identify and organise the test
cases and later prioritize execution based on the test
relevance.

V. SOFTWARE QUALITY ATTRIBUTES

Quality of the software is checked to see if it meets
the requirements as specified in SRS- expectations,
demand of the user and free from defects. According
to the product developer, the product which meets the
customer requirement defines its quality. If required
functionality is provided with unfriendly manner, it
defines quality for customer. Some of the software
quality attributes are:

A. Correctness-

It refers to agreement of program code with its
specifications. This means, application should meet
up to its functional requirements.

B. Reliability-

It is a measure if the product is reliable enough to
sustain in any conditions. It is measured in terms of
working of project under different working
environment and conditions.

C. Efficiency-

It is the ability of the software system to fulfil its
purpose with the best possible utilization of all
necessary resources.

D. Functionality-
The capacity of the software to provide functions
which meet the state and implied needs, when the
software is used.

E. Usability-

The capacity of the software to be understood, learnt
and used by the customer.
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F. Portability-

The capability of the software to be adopted for
different specified environment without applying
actions.

G. Maintainability-
The capability to be modified for purposes of making
corrections, improvements or adaptation.

VI. LEVELS OF TESTING

A level of testing is the stage at which the software
must be tested. There are 4 recognized levels of
testing:

A. Unit Testing-

It is the process of taking a module in isolation from
the rest of the software and comparing the actual
results with the results defined in the SRS. In this
even the smallest module is tested. Hence it is also
known as module testing.

Fault resolution and identification is easier and
debugging becomes easier during unit testing. It is
done by developers.

B. Integration Testing-

Determining the correctness of the interface of two
modules that are being combined is the focus of
integration testing. Unit tested modules are taken one
by one and integrated incrementally so that
debugging and fault isolation becomes easier. Each
time a new module is integrated, the subsystem
changes. This is why we test after adding each
module. Integration testing can be done by three
approaches

C. System Testing-

It incorporates the software with other system
elements like hardware, OS, etc. a software may
function well but system testing is done to ensure if
the software is working or functioning in different
environment or platforms other than the system for
which it is developed. It focuses that entire system
functions properly. Different types of system testing
are followed like recovery testing, stress testing,
regression testing, security testing etc.

D. Acceptance Testing-
It a level of testing where the system is tested for
acceptability. It is done by the end users. It is
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conducted when the software is developed for a
specific customer. It allows the customer to validate
all the requirements as mentioned in the SRS.
Customer conducts the tests on the software and
gives the feedback. Acceptance testing is of various
types- Alpha testing, Beta testing, user acceptance
testing and business acceptance testing.

VII. VERIFICATION AND VALIDATION

Verification-

Are we building the system, right?? It is the process
of evaluating a system or component to determine if
the products of a development phase satisfy the
conditions imposed at the start of that phase.
Verification is applied during the development
phases of the software or application. Activities
involved in this is reviewing the documents. It is
carried out by the internal quality assessment team. It
is done prior to the validation process. Verification
ensures that the software is defect free and minimizes
the work load, money and time in future.

Validation-

Are we building the right system? It is the process of
evaluating the system at the end of development
process to determine whether it satisfies the specified
requirements or not. Validation is at the end when the
software is completely developed. The activities
involved in this are- Black box and White box
testing. It is carried out by the testing team and is
done after verification.

Both Verification and Validation are complementary
activities. It we are able to find more errors before
execution or during verification phase of the software
development, then validation becomes easier as it
minimizes the errors in the early phases of
development.

VIIl. SOFTWARE TESTING AUTOMATION
TOOLS

Software testing can be done manually or with the
help of some automation tools. Automation testing is
done with the help of several tools. We have many
tools available in the market, hence selection of
proper tool is totally based on the project’s
requirement. Software testing tools can be divided
into different categories:
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A. Functional testing tool-

Functional determines the functionality of the system
under different cases and conditions.

a) Selenium-

Selenium is an open source testing framework for
web applications. It is portable. It a tool which is very
easy and handy to use as it helps the tester to write
the tests without even learning the scripting
languages. It supports programming languages like
C#, Java, Perl, PHP, Ruby, Python and Scala.

b) Junit-

It is a regression testing framework which are used
by the developers to write the unit tests as they
develop systems. It eliminates the gap between
testers and developers. It is an open source
framework designed in Java for writing and running
tests.

B. Load testing tool-

Load tests determines the behaviour of the software
under peak conditions, which tests the limits of the
software.

a) Web Load-

It is an open source testing tool which is used to test
the load on the software. It has limited number of
features like limit to generate concurrent number of
users. It is easy to use. It is also used for stress testing
and performance testing for the web application.

b) JMeter-

Apache JMeter is designed to load test client/server
software. It tests 100% pure Java application. It also
increases the flexibility to maximum level by letting
the testers creating assertions using regular
expressions.

C. Test Management Tool-

These tools are used to store information which
includes test plans, how testing can be done, report
status of Q\A activities, etc. it has diverse set of
features that allow them to test distinctively. It
permits snappy access to data analysis. Some test
management tools are: -RTH, TET Ware, QA
Complete, Test Manager, SMARTS, etc.

IX. DIFFERENCE BETWEEN DEFECT, BUG,
ERROR, FAULT & FAILURE

* Defect-
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It can be simply defined as a variance between actual
and expected. It is an error found after the application
goes into production. It is deviation of the customers
requirement.

* Bug-
Bug is terminology of tester. It is the result of a
coding error. An error found in the development
environment before the product is released in the
market.

* Error-
The difference between the actual output observed of
the software and the correct expected output.

* Fault-

It is a condition that causes a system to fail in
performing it’s required functionality. Fault occurs
due to errors.

* Failure-
The inability of a system to perform the required
function according to its specifications.

X. CONCLUSION

Software testing is an activity which is carried out by
the testing team for improving the quality of the
software and make it according to the needs and
requirements of the customers. To carry out testing in
a more effective way, this paper presented a brief
account of all the important points that are to be kept
in mind while performing testing. Sometimes, many
testers may know all the terminologies but are still
not able to perform testing effectively, this is due to
lack of knowledge of tools and they don’t have a
testing goal. Testing is not a cakewalk, it takes a lot
of knowledge, attention, innovative mind and
dedication. The goal of testing is to make the
software robust, reliable, flexible, accurate and
efficient so that it can be released in the market.
Hence, there is a need to understand the hidden needs
of testing and techniques using tools and to develop a
software which verifies those hidden needs.

KEEP CALM AND TEST ON...!
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