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Abstract— Software testing plays a vital role in the software 

development life cycle. The major issue in software testing 

phase is to detect bugs. Software testing is essential to reduce 

the errors and overall development costs. The major task in 

the software testing is to generate the test cases. There are 

various software testing techniques available which performs 

its own functionality. The goal is to find the effectiveness in 

software testing with the least number of test cases.    
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I. INTRODUCTION 

Software testing plays a major role in the software 

development life cycle. Software testing is a process, to 

evaluate the functionality of a software application with an 

intent to find whether the developed software met the 

specified requirements or not and to identify the defects to 

ensure that the product is defect free in order to produce the 

quality product. The main objective of this article is to 

compare the software testing techniques or combination of 

testing techniques can be used to test the quality of the 

software product. 

II. SOFTWARE TESTING - DEFINITION 

Testing is the process of exercising or evaluating a system or 

its component(s) with the intent to find whether it satisfies the 

specified requirements or not. 

According to IEEE 1059 standard, Testing can be 

defined as - A process of analyzing a software item to detect 

the differences between existing and required conditions and 

to evaluate the features of the software item. 

III. SOFTWARE TESTING - VERIFICATION & VALIDATION 

One very popular equation of Software Testing is: 

Software Testing = Software Verification + Software 

Validation 

The following table highlights some important 

differences between software verification and validation: 

Verification Validation 

Verification addresses the 

concern: "Are you building 

it right?" 

Validation addresses the 

concern: "Are you 

building the right thing?" 

Ensures that the software 

system meets all the 

functionality. 

Ensures that the 

functionalities meet the 

intended behavior. 

Done by developers. Done by testers. 

It is static activity, as it 

involves collecting reviews, 

walkthroughs, and 

inspections to verify a 

software. 

It is dynamic activity, as 

it involves executing the 

software against the 

requirements. 

IV. TESTING LIFE CYCLE 

 
In the development phase, three opportunities arise for errors 

to be made resulting in faults that propagate through the 

remainder of the development process. First three phases are 

putting bugs IN, the testing phase is finding bugs, and last 

three phases are getting bugs OUT. 

V. PRINCIPLES OF TESTING 

 Testing should be based on user requirements. 

 Testing time and resources are limited. 

 Exhaustive testing is impossible. 

 Use effective resources to test. 

 Test planning should be done early. 

 Testing should begin 'in small' and progress toward 

testing 'in large'. 

 Testing should be conducted by an independent third 

party. 

 All tests should be traceable to customer requirements. 

VI. TYPES OF SOFTWARE TESTING 

A. Manual Testing:  

Manual testing involves testing a software manually, without 

using any automated tool or any script. Testers use test plans, 

test cases, or test scenarios to identify errors in the software. 

B. Automation Testing:  

In Automation Testing, tester writes script and uses another 

software to test the product. Automation Testing is used to re-

run the test scenarios that were performed manually, quickly, 

and repeatedly. 

VII. METHODS OF SOFTWARE TESTING 

There are different methods can be used for software testing: 

A. Black-box Testing:  

Black-box testing is the testing technique without having any 

knowledge of the interior workings of the application. The 

tester does not have access to the source code. Typically, 
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while performing a black-box test, a tester will interact with 

the system's user interface by providing inputs and examining 

outputs without knowing how and where the inputs are 

worked upon. Black-box testing is also called closed-box 

testing. 

B. White-box Testing:  

White-box testing is the testing technique in which detailed 

investigation of internal logic and structure of the code are 

tested. White-box testing is also called glass testing or open-

box testing. While performing white-box testing on an 

application, a tester should know the internal working of the 

code. 

C. Grey-box Testing:  

Grey-box testing is a testing technique to test the application 

with having a limited knowledge of the internal workings of 

an application. Unlike black-box testing, where the tester 

only tests the application's user interface but in grey-box 

testing, the tester has access to design the documents and 

database. 

VIII. COMPARISON OF TESTING METHODS 

The following table differentiate black-box testing, white-

box testing and grey-box testing: 

Black-box 

Testing 

White-box 

Testing 
Grey-box Testing 

The internal 

workings of an 

application need 

not be known. 

Tester has full 

knowledge of 

the internal 

workings of the 

application. 

The tester has 

limited knowledge 

of the internal 

workings of the 

application. 

Also known as 

closed-box 

testing, data-

driven testing, 

and functional 

testing. 

Also known as 

clear-box 

testing, 

structural 

testing, and 

code-based 

testing. 

Also known as 

translucent testing, 

as the tester has 

limited knowledge 

of the insides of 

the application. 

Performed by 

end-users and 

also by testers 

and developers. 

Normally done 

by testers and 

developers. 

Performed by end-

users and also by 

testers and 

developers. 

Not suited for 

algorithm 

testing. 

Suited for 

algorithm 

testing. 

Not suited for 

algorithm testing. 

It is exhaustive 

and the least 

time-

consuming. 

The most 

exhaustive and 

time-consuming 

type of testing. 

Partly time-

consuming and 

exhaustive. 

IX. LEVELS OF SOFTWARE TESTING 

There are different levels that can be used during the process 

of testing: 

A. Unit Testing:  

Unit testing is performed by developers before the setup is 

handed over to the testing team. Unit testing is performed by 

the respective developers on the individual modules assigned 

to them. 

B. Integration Testing:  

Integration testing is defined as the testing of combined 

modules of an software application to determine whether it 

function correctly or not. Integration testing can be done in 

two ways: Top-down integration testing and Bottom-up 

integration testing. 

 Top-down integration: In this testing, the highest-level 

modules are tested first and progressively, lower-level 

modules are tested thereafter. 

 Bottom-up integration: This testing begins with testing 

of modules at the first level, followed by tests of 

progressively higher-level combination of modules. 

C. System Testing:  

System testing tests the system as a whole. Once all the 

components are integrated, the application as a whole is 

tested to see that it meets the specified Quality Standards. 

This type of testing is performed by a specialized testing 

team. 

D. Acceptance Testing:  

It is a testing technique performed to analyze whether the 

software system has met the requirement specification. The 

main purpose is to verify the system with the user. The 

acceptance test cases are generated against the test data or 

using the acceptance test script and the results are compared 

with the existing ones. 

Types of Acceptance testing: 

 Alpha Testing: It is performed by end user in a controlled 

environment. It is performed among end users to confirm 

the product specifications that have been proposed by 

them. 

 Beta Testing: It is performed by end user in a real time 

environment (uncontrolled environment).  

E. Regression Testing:  

Regression testing is performed to verify that a fixed bug 

(error) hasn't resulted in another functionality violation. The 

main purpose of regression testing is to ensure that a change, 

such as a bug fix should not result in another fault being 

uncovered in the application. 

F. Performance Testing:  

Performance Testing is used to identify any performance 

issues rather than finding bugs in a software. Performance 

testing is considered as one of the important and mandatory 

testing type in terms of speed, capacity, stability, scalability, 

etc. 

X. CONCLUSION 

Software testing plays a major role in software development 

life cycle. It optimizes time and cost by early detection of 

errors and rectifying them. Testing ensures that product has 

no errors and delivered to customer, satisfying his 

requirements. Testing is an art where tester needs creativity, 

experience with proper knowledge on techniques. The testing 

purpose can be verification, validation and quality assurance. 

Our paper compared three main testing techniques that helps 

in testing a software in more effective manner. 
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