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Abstract: Software goes through a cycle of software development stages. A software is envisioned, created, evaluated, fixed and then put to use.
To run any software consistently without any failure/bug/error, the most important step is to test the software. This paper points various types of
software testing(manual and automation), various software testing techniques like black box, white box, gray box, sanity, functional testing etc.
and software test life cycle models (V-model and W-model). This paper tries to solve the misconceptions of those who think that testing is to be
done only after the coding phase, but in reality it is to be associated with each and every phase of software life cycle models.

Keywords: Software, manual, automation, life cycle, functional testing

I. INTRODUCTION

Any software is of high quality if it is error free, user
friendly and it provides client satisfaction. And to improve
qualities software testing is required. Software testing is the
process of execution of a program with the intent of finding
errors. There can be various types of errors in any software
like specification error, design error, statement error, input
error, test error, hardware error etc.. to test and remove all
these types of error various types of testing like black box
testing, white box testing and gray box testing can be done.
Any software which is to be prepared has to go through
certain life cycle model. Section 2 describes life cycle
models of any software and their limitations. Section 3
describes software test life cycle models i.e. V-Model and
W-model.

II. LIFE CYCLE MODELS OF ANY SOFTWARE

Software development life cycle is a time gap between
conceptualization of software to the release of the software.

Conceptualization Expiration point

SDLC
Figure 1- Software Life Cycle.

SDLC is divided into various phases. these can be (a)
Feasibility study (b) Requirement analysis and specification,
(c) Designing, (d) Implementation or Coding, (e) Testing, (f)
Operations, (g) Maintenance. These stages can be motivated
to change due to clients if there need changes and the second
factor which can change it can be due to situation and also
change with various SDLC models. Various SDLC models
can be-
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a) Waterfall model.

b) Quick fix model.

¢) Iterative enhancement model.

d) Evolutionary development model.
e) Spiral model.

f) RAD model.

g) Prototype model.

A. Advantages of these Models

These are the sequential development models. So the
team involved for the development is always synchronized
with the process. And requirements are gathered in the early
phase. After completion of one phase next phase begins.
These models provide a valid document for each and every
phase. Figure 2 shows various phases of software life cycle
models with documents released:

B. Disadvantages of these Models

Testing is included very lately. In U.S. survey which
says that if errors are found in requirement phase cost is less
and if the errors are found in the operation phase then cost
will be more. It is not possible to collect all requirements in
the beginning of the project. It is a rigid model in which we
cannot go back because requirements are
freezed.

Requirement
specification
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Operation

Test plan, Test Cases

|

Customner’ s Feedback

Figure 2- Phases of waterfall model with the document released at each
phase.
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III. V-MODEL

These are the reflected changes in waterfall model. For
testing V-Model is the best model.

TDLC

Acceptance
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Figure-3 V-Model or TDLC or STLC

In waterfall model we enter into testing after a time
span and it is to be done for a specified time span and it is to
be done for a specified time span whereas in V-Model,
testing starts with 1* phase of SDLC i.e requirement
analysis. In V-Model testing is the largest phase of life
cycle. In this model testing includes 40-50% cost. This
model is both a sequential and testing life cycle model in
which both the development and testing activities are
executed parallel. Coding is the phase which joins
development and testing on the product. The workflow of
SDLC is from top to bottom whereas in STLC it is from
bottom to top. When the development team is involved in
requirement phase testing team will be included in
acceptance test criteria. After acceptance test criteria the test
will come to review the requirements and then if there is any
error in requirements then the tester is going to detect the
origin of all errors. Then after that test team will do system
test plan then review SRS. Similarly in case of Integration
test plan and unit test plan. And while coding there will be
code walk through. The first four phases of SDLC will
provides only documents so testing done on these
documents is called as static testing. And the testing done on
interfaces is called as dynamic testing.

A. Levels of testing in V- Model

The testing process is done in four levels-
a) Unit Testing.
b) Integration Testing.
¢) System Testing.
d) Acceptance Testing.

B. Software Test Life Cycle (STLC)

It is a time period in which all the testing activities are
accomplished.

Start Test

Test Enclosure

Tester

Bug Life Cycle

Figure 4- Software life cycle
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SDLC and TDLC are to be performed parallel but
TDLC is a part of SDLC. Tester is dependent on bug life
cycle, Bug life cycle is dependent on test development life
cycle, TDLC is dependent on SDLC.

C. Various phases of TDLC/STLC

Various phases of test development life cycle are as follows:

a) Test Specification.

b) Test environment setup.

c) Test planning.

d) Test design.

e) Test automation.

f) Test execution.

2) Test tracking and reporting.

h) Retesting and regression testing.
1) Test closure.

D.  Bug Life cycle

A bug is detected by the tester and its status will be set
as new by the tester and he will decide the severity of
bugs(either critical, major or minor bug). Bug life cycle can
be categorized in three categories:

1) If TL rejects the bug.

2) Developer says insufficient information.

3) After retesting/regression testing the result is
unsatisfactory then the bug reopened then
again go to TL, PM and developer.

E. Test Plan

For a test plan project plan and SRS is needed. Test
plan is a document which consists of all the testing related
actions. It contains scope of testing and approach used in
testing as well as who will do testing, what is to be tested
and how to accomplish testing all are described in test plan.
For formal testing test plan must be prepared. Test plan
creation is based on following factors:

. Master test plan.

Unit test plan.
Integration test plan
System test plan.
Acceptance test plan.
Performance test plan.

If project is more risky then all the test plan criteria is
necessary to be created. Responsibility of test plan creation
is of test manager or team lead. Items included in test plan
are: introduction of project, scope, items to be tested, items
not to be tested, scheduling, roles and responsibilities, entry
and exit criteria, suspension and resumption criteria,
approvals bug severity, bug priority etc..

F. W-Model

This model is also known as v & v model or verification
and validation model.
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Figure5 W-MODEL

IV. CONCLUSION

With this paper we conclude that for every project a
proper life cycle is to be followed which follows particular
life cycle stages like unit test, integration testing, system
testing and acceptance testing. And while following v-
model particular test criteria is followed with every testing
phase. Various life cycle models for testing are V-model
and W-model (v & v model). In our further research we
will study automation tools used for testing.
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