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Abstract— This paper describes the Software testing, why 

to test software, goals for software testing. Further it 

describes the software testing techniques. Finally it 

describes about different software testing techniques.  One 

of the major problems within software testing area is how to 

get a suitable set of cases to test a software system[5]. 
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I. INTRODUCTION 

A. What is software testing 

Software testing is more than just error detections. Software 

testing is checking or verification of the software from 

errors. Testing is done for correctness of software. Software 

testing is to identify errors, defects, flaws in software that 

must be fixed. This retrospective on a fifty-year of software 

testing technique research examines the maturation of the 

software testing technique research by tracing the major 

research results that have contributed to the growth of this 

area[8]. Assuming that a project has fully collected and 

clearly documented its business and technical requirements 

(which might be a stretch, but let’s pretend), a primary cause 

of failed application software development is lack of a 

formal requirements-based testing process[4]. On the basis 

of testing we can examine the software’s validity. 

To meet the business and technical define 

requirements that guide its development and design phase. 

The goal of software testing is to produced good quality 

product or software. 

 

Fig 1.1[2] 

1) Why to test software? “to find bugs”. 

Software testing has three main purpose: 

 detection: to identify a error. 

 verification: checking and testing the software for 

conformance and consistency.  

 validation: process that confirms to meet its 

specification requirements are correctly stated. 

2) Goals of testing 

 High probability of finding an as yet discovered 

errors. 

 Help designer, developer and managers construct 

system with high quality. 

 Documents should be prepared of success and 

failure of testing process. 

 Testing should be performed in efficient and 

effective manner within the budget and schedule 

limits. 

II. SOFTWARE TETSING TECHNIQUES 

A. Unit testing 

Unit testing is testing of a testing of single module. unit 

testing is a method by which individual units of source code 

are tested to determine if they are fit for use. A unit is the 

smallest testable part of an application. Unit tests are 

effective weapons in the fight against bugs. When you 

uncover a problem in your code, write a test that exposes 

this problem before fixing the code [9]. In procedural 

programming a unit may be an individual function or 

procedure. Each test case is independent from the others. 

Advantages 

 Complexity reduce 

 Easy to perform testing  

 Manages software risk 

B. Black box testing 

Black box testing is testing software based upon output 

requirements and without knowing internal coding in 

program. Goal is test how well the component confirms to 

publish requirements for the software. Inner processing of 

program in not visible, it only examine the fundamental 

aspects of system. You're entering inputs, receiving outputs, 

and checking the results. Another name commonly used for 

dynamic black-box testing is behavioral testing because 

you're testing how the software actually behaves when it's 

used. Advantages of Black box testing 

 Black box tester has no “bond” with the code [1].  

 number of test cases are reduced. 

 Programmer and tester both are independent of 

each other [3]. 

 The test cases can show presence of errors. 

 More effective on larger units of code than clear 

box testing [1]. 

C. Static Black Box Testing 

 High level specification To do not aware of internal 

detail, only check the outer look of software. Best 

thing is to pretend to be a customer [3]. 

 Low level specification [3]. 
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D. Specification Attributes Checklist 

A good, well-thought-out product specification, with 

"all its crossed and its dotted," has eight important 

attributes: 

 Complete: Is anything missing or forgotten? Is it 

thorough? Does it include everything necessary to 

make it stand alone?[3] 

 Accurate: Is the proposed solution correct or not? 

Does it properly define by the goal? Are there any 

errors? 

 Precise: Unambiguous, and Clear. Is the 

description exact and not vague? Is there a single 

interpretation? Is it easy to read and understand?[3] 

 Consistent: description of the feature mentioned 

doesn't conflict with itself or other items in the 

specification? 

 Relevant: Is the statement necessary to specify the 

feature? Is it extra information that should be left 

out? Is the feature traceable to an original customer 

need?[3] 

 Feasible: Can the feature be implemented with the 

available personnel, tools, and resources within the 

specified budget and schedule?[3] 

 Testable: Can the feature be tested? Is enough 

information provided that a tester could create tests 

to verify its operation?[3] 

E. Dynamic Black Box Tetsing 

1) Test to pass 

When you test-to-pass, you really assure only that the 

software minimally works. You don't push its capabilities. 

You don't see what you can do to break it. You treat it with 

kid gloves, applying the simplest and most straightforward 

test cases[3].You may be thinking that if your goal is to find 

bugs, why would you test-to-pass? Wouldn't you want to 

find bugs by any means possible? The answer is no, not 

initially [3]. To pass the test under a normal conditions for 

successful implementations. 

F. Equivalence Partitioning 

To select a test cases is the key and most important task that 

software testers do and equivalence partitioning, sometimes 

called equivalence classing, is the means by which they do 

it. Equivalence partitioning is the process of methodically 

reducing the huge (infinite) set of possible test cases into a 

much smaller, but still equally effective, set [3]. Equivalence 

classes set of valid or invalid states for input conditions [2]. 

G. Data Testing 

The simplest view of software is to divide its world into two 

parts: the data (or its domain) and the program. The data is 

the keyboard input, mouse clicks, disk files, printouts, and 

so on. The program is the executable flow, transitions, logic, 

and computations. A common approach to software testing 

is to divide up the test work along the same lines. 

When you perform software testing on the data, 

you're checking that information the user inputs, results that 

he receives, and any interim results internal to the software 

are handled correctly. 

H. Boundary Conditions 

To operate  the software on edge of its capabilities, it will 

almost certainly operate well under normal conditions.  

 Boundary value analysis, tests the behavior of a 

program at the boundaries. 

 When checking a range of values, after selecting 

the set of data that lie in the valid partitions, next is 

to check how the program behaves at the boundary 

values of the valid partitions. 

 Boundary value analysis is most common when 

checking a range of numbers[3]. For each range, 

there are two boundaries, the lower boundary (start 

of the range) and the upper boundary (end of the 

range) and the boundaries are the beginning and 

end of each valid partition [10]. 

I. State Testing 

Outputs are triggered by changes to the input conditions or 

changes to 'state' of the system. In other words, tests are 

designed to execute valid and invalid state transitions. 

J. When to use? 

 When we have sequence of events that occur and 

associated conditions that apply to those events 

 When the proper handling of a particular event 

depends on the events and conditions that have 

occurred in the past [3]. 

 It is used for real time systems with various states 

and transitions involved. 

 Allow testers to familiarize with the software 

design and enables them to design tests effectively 

[11]. 

  System's transition is represented as shown in the 

below figure: 

 
                                   Fig 2.1 

1) Test to fail. 

To make hard test cases so that software will fail 

under certain situations. So that if put software in 

worst condition then how it will behave and works 

[3]. 

K. White box testing 

White-box testing is testing that takes into account the 

internal mechanism of a system or component (IEEE, 1990). 

White-box testing is also known as structural testing, clear 

box testing, and glass box testing (Beizer, 1995). The 

connotations of “clear box” and “glass box” appropriately 

indicate that you have full visibility of the internal workings 

of the software product, specifically, the logic and the 

structure of the code [12]. 

Advantages of white box testing: 

 All independent paths and logical decisions in a 

module will be exercised at least once[1]. 

 All loops at their boundaries will be executed.  

 Internal data structures will be exercised to 

maintain their validity [1]. 
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 Errors in hidden codes are revealed and 

approximate the partitioning done by execution 

equivalence. 

 Developer carefully gives reason about 

implementation [1].  

In white box testing complete source code is visible. To give 

inputs as processing is transparent then check the 

appropriate output. 

L. Static White Box Tetsing 

A formal review is the process under which static white-box 

testing is performed. A formal review can range from a 

simple meeting between two programmers to a detailed, 

rigorous inspection of the software's design or its code. 

There are four essential elements to a formal review: 

 Identify Problems: The goal of the review is to find 

problems with the software not just items that are 

wrong, but missing items as well [3]. 

 Follow Rules: A set of rules to be followed.  

 Prepare: Each participant is expected to prepare for 

and contribute to the review. Depending on the 

type of review, participants may have different 

roles.  

 Write a Report: The review group must produce a 

written report summarizing the results of the 

review and make that report available to the rest of 

the product development team.  

M. Walkthroughs 

 In a walkthrough, the programmer who wrote the 

code formally presents (walks through) it to a small 

group of five or so other programmers and testers 

[3].  

 The reviewers should receive copies of the 

software in advance of the review so they can 

examine it and write comments and questions that 

they want to ask at the review.  

 The presenter reads through the code line by line, 

or function by function, explaining what the code 

does and why. 

 The reviewers listen and question anything that 

looks suspicious. Because of the larger number of 

participants involved in a walkthrough compared to 

a peer review, it's much more important for them to 

prepare for the review and to follow the rules. 

N. Inspections 

Inspections are highly structured and require training for 

each participant.  

 Inspections are different from peer reviews and 

walkthroughs in that the person who presents the 

code, the presenter or reader, isn't the original 

programmer [3]. 

 This forces someone else to learn and understand 

the material being presented, potentially giving a 

different slant and interpretation at the inspection 

meeting. 

 Each is tasked with reviewing the code from a 

different perspective, such as a user, a tester, or a 

product support person. 

 This helps bring different views of the product 

under review and very often identifies different 

bugs [3]. 

O. STATIC WHITE BOX TETSING 

Static white-box testing is the process of carefully and 

methodically reviewing the software design, architecture, or 

code for bugs without executing it. It's sometimes referred to 

as structural analysis [6]. 

P. FORMAL REVIEW 

A formal review is the process under which static white-box 

testing is performed. A formal review can range from a 

simple meeting between two programmers to a detailed, 

rigorous inspection of the software's design or its code[6].To 

present the documents both within and outside the software 

discipline in order to gather the information regarding the 

topic under documentation[7]. To explain or do the 

knowledge transfer and evaluate the contents of the 

document.  To achieve a common understanding, gather 

feedback and to examine and discuss the validity of the 

proposed solutions. 

Q. GENERIC CODE REVIEW 

To really understand and apply these checks, you should 

have some programming experiences. It includes all data 

types , errors in data set and range. To check the logical 

errors, programming errors, syntax errors and many more. 

III. CONCLUSIONS 

This paper on software testing describes about software 

testing, need of software testing, software testing goals. To 

perform testing effectively and efficiently everyone involve 

with testing should be familiar with basic software goals, 

principle, limitation and concepts. Testing is not only used 

to locate defect and correct them, it is also used in 

validation, verification process. Equivalence partitioning is a 

way of discovering test cases, all cases in a partition should 

behave in the same way [5].Software testing is a critical 

element in the software development life cycle and has the 

potential to save time and money by identifying problems 

early and to improve customer satisfaction by delivering a 

more defect-free product. 
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