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Abstract – Software testing plays a vital role in the 
affirmation of the software quality and reliability. It is a never 
ending process which starts with the very initial stage of 
software development and continues with Software 
Development Life Cycle. Testing may be in any form 
depending on the type of software under consideration. This 
paper furnishes the basics of Software Testing and steps 
involved in the testing procedure. We will review two 
significant approaches for testing software which are Unit 
testing and Integration Testing. We will study the brief 
overview of the both the approaches and also compare them 
on the basis of various parameters like modules, problem 
discovery and techniques involved. 
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I. INTRODUCTION 

Testing is an essential and continuous process in Software 
Development. Software quality and reliability highly depends 
on testing it has undergone. It is a costly as well as time 
consuming process [1]. About 30% to 60% of the development 
cost of software is constituted by testing [2]. But it is better to 
invest in testing rather than spending a lot more on facing the 
damages at later stages when sometimes the damage is 
irreversible. Various approaches are available for testing 
software and can be adopted according to the requirement. A 
tester opts for different testing technique at different levels of 
Software development. 
Different levels of software testing may be categorized as, Unit 
testing, Integration testing, Functional/System testing, 
Acceptance testing. Unit testing tests the small units 
individually. Integration testing tests the integrated versions of  
the units to examine their interactions. The whole system is 
tested for its functionality after the integration of all the units 
and this approach is called System testing. And in Acceptance  
testing, the software is tested to examine its adherence to the 
requirements specified by the customer.[3]. These levels do not 
have any definite and strict demarcations from each other. 
Section II of this paper gives introduction of Software testing. 
Section III presents description of Unit testing with Section IV 
presenting overview of Integration testing and differentiating 
both Unit testing and Integration Testing in Section V. Finally, 

Conclusion and Future Work are in Section VI and VII 
respectively. 
 

II. TESTING 

Software testing may be defined as the technique to examine 
the software for defects. These defects may be non-
conformance to the user requirements, some problem with the 
logic, implementation issues or human error. It verifies and 
validates the software which means it determines that the 
software produced (or being produced) is correct as well as 
determines if correct software is produced (or being 
produced). 
Software testing plays a vital role in the affirmation of the 
software quality.  Various objectives of software testing 
include uncovering the defects as well as preventing them to 
propagate further, providing genuine software which meets the 
demands of the customer, and diminishing the creation cost as 
well as the maintenance cost [4]. It is a never ending process 
which starts with the very initial stage of software 
development and continues in whole Software Development 
Life Cycle. Earlier the testing is started, fewer are the defects 
proliferated. 
The approaches used for Software testing may be broadly 
categorized as: White box testing and Black box testing. 
White box testing mainly involves dealing with the code and 
is required to be done by the developer himself. Whereas 
Black box testing is concerned with the checking of the 
software without code being involved. 
Different steps involved in the testing procedure are:  
1. Analysis of user requirements 
2. Generating the test cases 
3. Carrying out the tests by executing the test cases 
4. Outlining the test results 
5. Analysing the results and acting for betterment. [5] 
 

III. UNIT TESTING 

Unit testing means testing the small functional units of the 
project individually to check if they are performing the way 
they are expected to behave by executing all the possible 
paths. The generation of test cases, execution of test and study 
of results employ great technical skills. So this test is usually 
done by the developer himself who has complete knowledge 
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IV. INTEGRATION TESTING
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which are the result of integration of various dependent or 
independent functionalities. 

• The problems are easy to discover in case of Unit test from 
their results. This means the problem area is uncovered 
using Unit testing but Integration testing is not much 
capable of discovering the problems. This is not certain 
that the problem area or cause is caught by Integration 
testing. For example, it may tell that certain units are not 
interacting properly but the reason for the deviation of 
their behaviour may or may not be discovered. 

• Unit testing involves white box testing whereas Integration 
testing involves black box as well as white box testing 
[10]. 

• Unit testing usually does not consider the effect of external 
components and only the unit to be tested is focussed upon 
however in Integration testing, the external components 
and their effects are considered rather this consideration is 
a vital part of maximum Integration tests[11]. 

• In case of  Unit testing, testing process or test case 
generation can be done only by a technician who has the 
full knowledge of the code (usually the coder himself) 
whereas in Integration testing , the testing can be done by 
tester with knowledge of the system’s architecture or 
design or it can be done by the coder. 

• Unit testing is done to examine the basic logic of the unit 
or component under examination. Integration testing is 
done to examine the interaction of various modules or a 
module and some specific environment. 

• Unit testing may begin as soon as a unit is coded. And 
Integration testing begins when the interactions among the 
units come into picture. 

• In case of failure of a unit test case, there might be 
problem in one or very few areas but if an integration test 
case fails, the problem might involve larger no of areas. 

TABLE 1.  COMPARING UNIT TESTING AND INTEGRATION TESTING 

Parameter Unit Testing Integration Testing 

Modules to be 
tested 

Small functional units Interaction of various 
units 

Problem 
discovery 

Easy Difficult 

Technique 
involved 

White Box Testing White Box Testing, 
Black Box Testing 

External Factors Generally not 
considered 

Considered 

Performed by Coder Coder or the design 
architect 

In case of test case 
failure 

Problem areas is one 
or few 

Might involve larger 
no. of areas 

�
VI. CONCLUSION 

Testing shows and improves the dependability of software. 
This paper compares the two main testing approaches namely 
Unit Testing and Integration testing. Unit testing examines the 
small functional units of the project individually to check if 

they are performing the way they are expected, by executing 
all the possible paths. Whereas, Integration testing, checks for 
the interaction of the components formed by uniting two or 
more units with each other. Both the approaches are important 
stepping stones for quality improvement. 
 

VII. FUTURE WORK 

In future, we can try combining both the Unit testing as well 
as Integration testing techniques to provide better testing 
environment and improve the efficiency.  
As we have discussed that there are few limitations of Unit 
testing which include employment of large capital and time. 
We can work on these in future for any particular application 
to reduce the capital or time required. 
Same kind can be done in case of Integration Testing. Work 
can be done to address the issues like increasing complexity of 
Integration Testing with increasing size of the application.  
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