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Abstract— From previous year researches, it is concluded that
testing is playing a vital role in the development of the software
product. As, software testing is a single approach to assure the
quality of the software so most of the development efforts are
put on the software testing. But software testing is an expensive
process and consumes a lot of time. So, testing should be start as
early as possible in the development to control the money and
time problems. Even, testing should be performed at every step
in the software development life cycle (SDLC) which is a
structured approach used in the development of the software
product. Software testing is a tradeoff between budget, time and
quality. Now a day, testing becomes a very important activity in
terms of exposure, security, performance and usability. Hence,
software testing faces a collection of challenges.
Keywords — Software Engineering; SDLC; Software testing;
Verification and Validation.

I.
INTRODUCTION
Everyone knows the importance of computer in his life. In
today’s world computer is using in many fields like industry,
education, transportation, medical, agriculture and research.
Means, it is becoming an important element in the industry
and advanced technology as well as developing countries. In
today’s life every field is dependent on computer for the
betterment of their work. Also, with the help of computer a lot
of time is saved. And time saving is indirectly a cost benefit
approach. So software engineering is a best approach to
develop a computer based system for every field in order to
save the time and reduces its cost. Software Engineering is
used to develop a system in a systematic way. For this purpose
software/system development life cycle (SDLC) is used, as it
is the process of developing the system with proper analysis,
design, implementation and maintenance to improve the
quality of the system. Even SDLC is a systematic approach
for the development of the efficient system but without testing
it is not possible. Because SDLC tells the process for the
development of the system to improve the quality but doesn’t
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helps in finding the defects of the system. So, testing plays an
important role in software engineering.
II.
RELATED WORK
Gelperin and Hetzel [4] presented the evolution of
software test engineering which traced by examining changes
in the testing process model and the level of professionalism
over the years. Two phase models such as the demonstration
and destruction models and two life cycle models such as the
evolution and prevention models are given to describe the
growth of software testing. Hamlet and taylor [10] presented
more extensive simulations, and reach at more precise results
about the relationship between partition probability, failure
rate, and effectiveness. Vishwas Massey and K.J.Satao [7] in
their paper have also compared various SDLC Models for
performance and have also proposed a new model for better
performance. But both the papers do not make a comparison
between the research methodology and SDLC process.
Richardson and Malley[1] proposed one of the earliest
approaches focusing on utilizing specifications in selecting
test cases. They proposed approaches to specification-based
testing by extending a wide range of implementation-based
testing techniques to be applicable to formal specification
languages and determine these approaches for the Anna and
Larch specification languages. Madeyski Lech et al.[9]
presented the concept of using a set of second order mutants
by applying them to large open source software with number
of different algorithms. They show that second order mutation
techniques can significantly improve the efficiency of
mutation testing at a cost in the testing strength. Ntafos [2]
presented the comparisons of random testing, partition testing
and proportional partition testing. The author guaranteeing
that partition testing has at least as high a probability of
detecting a failure comes at the expense of decreasing its
relative advantage over random testing. Juristo et al. [6]
analyzed the maturity level of the knowledge about testing
techniques. For this, they examined existing empirical studies
about testing techniques. According to knowledge, they
classified the testing techniques and choose parameters to
compare them. J. A. Whittaker[3] presented a four phase
approach to determine how bugs escape from testing. They
offer testers to a group related problems that they can solve
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during each phase. Claessen et al. [5] developed a lightweight
and easy to use tool named “quickCheck”, that is a
combination of two old techniques (specifications as oracle
and random testing) works extremely well for Haskell
program. They present a number of case studies, in that the
tool was successfully used and also point out some pitfalls to
avoid. Harrold et al. [8] presented a new approach to class
testing that supports data flow testing for data flow interaction
in a class. They also describe class testing and the application
of dataflow testing to class.
III.
FUNCTIONS AND GOALS OF TESTING
The primary function of testing is to detect bugs. The
scope of testing includes execution of that code in various
environments and also to examine the aspects of the code does the software do what it is supposed to do and function
according to the specifications? Testing is an activity that is
performed for evaluating software quality and also for
improving it. The goal of testing is systematically and
stepwise detection of different classes of errors within a
minimum amount of time and also with a much less amount of
effort. The basic purpose of testing is verification and
validation in order to find various errors and problems – and
the aim of finding those problems is to get them fixed. Testing
is more than just error detection. Testing is done under
controlled conditions.
Verification: To verify if system behaves as specified. It is
the checking and testing of items, which includes software,
for conformance and consistency of software by evaluating
the results against pre-defined requirements. In verification
we ask a question, are we building the product right?
Validation: In this we check the system correctness which
is the process of checking that what has been specified by user
and what the user actually wanted. In validation we ask a
question: Are we building the right system?
IV.

SDLC (SOFTWARE DEVELOPMENT LIFE CYCLE)

SDLC serves as a guide to the project and provides a
flexible and consistent medium to accommodate changes and
perform the project to meet the client’s objectives. There are
various stages used in the life cycle of software development.
Software development life cycle is basically a systematic way
of developing software. It includes various phases starting
from the functional requirement of software (means what
software is supposed to do). After that designing takes place
then development and then testing. After testing is finished,
the source code is generally released for Unit Acceptance
Testing (UAT) in client testing environment. After approval
from client, the source code is released into production
environment [11]. There is various software development
approaches defined and designed which are used during
development process of software, these approaches are also
referred as "Software Development Process Models". Each
process model follows a particular life cycle in order to ensure
success in process of software development. SDLC phases
define key schedule and delivery points which ensure timely
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and correct delivery to the client within budget and other
constraints and project requirements. SDLC co-operates
project control and management activities as they must be
introduced within each phase of SDLC.
There is various software development approaches
defined and designed which are used during development
process of software, these approaches are also referred as
“Software Development Process Models”.
V.
PHASES IN SOFTWARE DEVELOPMENT LIFECYCLE
Testing phase has much importance in SDLC due to a
major role in debugging and error correction. The phases of
SDLC is being followed in both testing and development
cycle of any software application. Here are the phases of
SDLC that is being followed:
a)

Requirements Gathering and Analysis: Under this phase,
proper requirements of project are gathered. All close
functions are brought in to focus. All kinds of
requirements and analysis of user requirement are done in
this phase.
b) System Design: This is the next phase in SDLC where a
rough system design is made. With all data and
information being gathered, a system design is made.
c) Development: This is the next phase after system design
when development of project is made. According to
design, proper coding is done to gain that design.
Programming language might be selected according to
the project.
d) System Testing: Just after development phase, testing is
carried out to know the outcome of application. Testing is
made to know the actual result and the expected result.
e) Operations and Maintenance: This is the final stage of
SDLC, where the software that is being developed is
being distributed to end users who are responsible for
maintaining and using it for proper operations. The
software that is being developed must be open to any
changes being made in coding.
VI.
ROLE OF TESTING IN SDLC
Testing is required to remove the discrepancy in the
software product development process. In order to implement
any software product, it has passed through a set of various
phases. With the help of testing we can catch small problems
before they become big problems later on. Testing activities
also provides the chance to review requirements for important
quality attributes, to ask questions and to resolve issues
earlier. There are many activities that are performed during
the testing. These are:
 Test Analysis
 Test Design
 Test Execution
These activities are required to reduce the rework which
results in reducing the cost and time. Software testing is an
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ongoing process which we can’t stop in between. Testing is
required in SDLC due to the following reasons:










To identify the errors
To remove ambiguity
To improve the reputation of the company
To improve quality of the product
To remove Hazards
For verification and validation
To improve reliability
To improve cost
To increase the usability

VII.
CONCLUSION
From the above discussion it is clear that without testing it
is not possible to implement an effective product. If the
product is not effective then it will decrease the quality of the
product. So, Testing is essential to improve the quality of the
system as well as to the success of the overall effort. Testing is
performed by developer end and customer end but it can
ensure a performance of the product by predicting its
behavior. In this paper, it is concluded that testing should be
used in all the phases of SDLC and not in one or two phases.
Life cycle of Software development is that type of structure
which is imposed on the development process of the software
product. As there are different activities involved in SDLC so,
testing plays a different role in different-different phase. For
timely readiness of the system testing is very important as it
provides the visibility of the quality of the product at each
step.
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