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Abstract 

 Software Engineering is an engineering branch associated with creation of software product using well-defined scientific 

principles and rules. Software testing is an important phase of software development life cycle. It is systematic approach to the 

development, operation, maintenance and retirement of software. Software is collection of a program code. A program is an executable 

code, which serves some computational specific purpose. Software is considered to be collection of executable programming code, 

associated libraries and documentations. Software testing is done after coding by the software developers and complete testing is 

conducted by software testing experts team at various levels of code.  The outcome of software testing is an efficient and reliable well 

engineered software product for the users.   
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I. INTRODUCTION 

Software testing is done after coding done by the software developers and complete testing is conducted by software testing 

experts team at various levels of code [1].  After the development phase, software testing phase begins and testing of software is 

critical, since testing determines the correctness, completeness, reliability and software quality being developed [2]. Its main 

objective is to find errors and mistakes in the software. Software Testing is evaluation of the software against requirements 

gathered from users and system specifications [3]. Testing is conducted at the phase level in software development life cycle or 

at module level in program code [4].  

The activities involved in testing phase basically evaluate the capability of the developed system and ensure that the system 

meets the desired requirements. It should be noted that testing is fruitful only if it is performed in the correct manner [5]. Through 

effective software testing, the software can be examined for correctness, comprehensiveness, consistency and reliability [6]. This 

helps in producing well quality software products and lowering costs. Software testing comprises of Validation and Verification. 

Verification is the checking of software for conformance and consistency and Validation is the process of checking that what has 

been specified and what actually the user wanted [7].  

 

 

 

 

 

 

 

 

 

 

 
Fig 1. Software Testing for Reliability  
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Software design process is very important phase of software development life cycle [8]. The emphasis in design is on quality and 

this phase provides us with representation of software that can be assessed for well-engineered quality product. Software 

implementation involves running the software and checking for unexpected behavior and testing is to find out errors of the 

software product for reliability.   

 

II. SIGNIFICANCE OF SOFTWARE TESTING FOR RELIABILITY 

Software should be reliable that means it ensures error free software and run on compatible user systems. After testing of software, 

it makes software more reliable [6]. Unit and Integration are used for testing the software and reliable software product as - 

 Reliability by detecting errors: To detect maximum errors, the testing team should understand the software thoroughly 

and try to find the possible test cases in which the software can fail by giving wrong and right inputs.  

 Software Quality: Software quality is a procedure that evaluates, assesses, and improves the performance of software. 

Resources and testing time are limited in software development process. Thus, it is not beneficial to develop several 

tests, which have the same intended purpose. Every test should have a distinct purpose [9]. 

 Test Case Selection: There can be different test cases that have the same intent but due to certain limitations such as 

time and resource constraint, only few of them are used. In such a case, the tests, which are likely to find more number 

of errors, should be selected [10]. 

 Verification and Validation: Verification is the checking of software for conformance and consistency and Validation 

is the process of checking that what has been specified and what actually the user wanted. 

 

III. BLACK AND WHITE BOX TESTING 

 Black Box Testing: In BBT, the programming code itself is not used for test cases and only information used in designing 

test cases is the software requirement specification document [11].  Black Box testing is done without having any 

knowledge of the interior software structure and does not have access to the programming code. In black-box test, a 

testing team will interact with the software user interface by providing inputs and examining outputs without knowing 

how and where the inputs are worked upon. The term functional testing is also used for black box testing.  
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Fig 2. Black Box Testing  
 

 White-Box Testing: In WBT, programming code itself is tested by testing team, without regard of the software 

specifications. White-box testing is the detailed investigation of internal logic and structure of the programming code. 

White-box testing is also called glass testing or open-box testing.  
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For White-box testing, a tester needs to know the internal workings of the code. White box testing is also sometimes 

called structural testing. 
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    Fig 3. White Box Testing  
 

IV. CONCLUSION 

Software Testing plays a vital role to deliver error free software as reliability and quality product. Software quality is a 

procedure that evaluates, assesses, and improves the performance of software. Software testing is done after creating software to 

remove errors or mistakes, bugs to make it error free good quality software product. While coding by the developers and testing 

is conducted by testing experts at various levels of code such as module testing, program testing, product testing, object oriented 

testing, and testing the product at static and dynamic levels. BBT and WBT are important testing techniques for delivering error 

free reliable software application. Testing time consumes more time as compare to other phases of SDLC.  
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