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Abstract— Software testing is one of the important 

processes of software engineering discipline. Software 

testing process is time consuming and costly, so the size of 

test suite plays an important role. A test suite is developed 

for the initial version of the software and reused to test each 

successive version of the software. Test cases need to be 

prioritized to execute more important test cases earlier in the 

regression testing process. Also, test cases should be 

reduced to the minimum by removing redundant test cases 

on the basis of some means to deliver requirement coverage, 

fault coverage, code coverage etc. The proposed technique 

works by assigning a priority to each test case in a suite of 

test cases and then executing the test cases in descending 

priority order. Hereby, we are reducing the time spent in 

testing by reducing the number of test cases. A methodology 

has been proposed based on fuzzy clustering. All the 

implementation has been done using MATLAB. 
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I. INTRODUCTION 

Testing has been one of the most significant features of the 

Software Development Life Cycle that finds faults in the 

software. Software testing has proven that testing, analysis, 

and debugging cost usually consume over 50% of the costs 

associated with the development of large software 

systems[1]. .  

A test case, in  software engineering, is a set of 

conditions or variables under which a tester will determine 

whether an application, software system or one of its 

features is working as it was originally established for it to 

do. The mechanism for determining whether a software 

program or system has passed or failed such a test is known 

as a test oracle. In some settings, an oracle could be 

a requirement or use case, while in others it could be 

a heuristic. It may take many test cases to determine that a 

software program or system is considered sufficiently 

scrutinized to be released. Test cases are often referred to 

as test scripts. 

The quality of a test suite can be measured through 

following four factors: (1) its fault coverage, (2) its code 

coverage, (3) its size, and (4) the number of faults detected 

by the most effective test contained in it. 

Redundancy is the repetition of data, between one 

test case and the other. Therefore, the idea of test suite 

reduction is to find a minimal subset of the test-suite that is 

sufficient to achieve the given test requirements or in other 

terms the conditions to satisfy the requirements of the 

program. Existing test-suite reduction techniques consider 

test-case coverage criteria (e.g. statements, decisions, 

definition-use associations, or specification items). 

A proven technique to test the software in an 

effective way is the test case prioritization. There are two 

varieties of test case prioritization : 

 general test case prioritization - In general test case 

prioritization, for a given program with its test 

suite, the test cases are prioritized that will be 

useful over a succession of subsequent modified 

versions of the original program without any 

knowledge of modification(s).[2] 

 version specific test case prioritization -  In version 

specific test case prioritization, the test cases are 

prioritized i.e., when the original program is 

changed to the modified program, versus the 

knowledge of the changes that have been made in 

the original program 

Prioritization algorithm’s characteristics, as 

follows:  

(1) Customer Requirement-based techniques: 

Customer requirement-based techniques are 

methods to prioritize test cases based on 

requirement documents. Also, many weight factors 

have been used in these techniques, including 

custom-priority, requirement complexity and 

requirement volatility. 

(2) Coverage-based techniques: Coverage-based 

techniques are methods to prioritize test cases 

based on coverage criteria, such as requirement 

coverage, total requirement coverage, additional 

requirement coverage and statement coverage.  

(3) Cost Effective-based techniques: Cost effective-

based techniques are methods to prioritize test 

cases based on costs, such as cost of analysis and 

cost of prioritization.  

(4) Chronographic history-based techniques: 

Chronographic history-based techniques are 

methods to prioritize test cases based on test 

execution history. 

II. PROBLEM FORMULATION 

Software testing is an important and expensive stage of 

software development[3]. As software changes over time, test 

suites are developed and used to test the modified software 

to make sure that changes do not affect the existing 

functionality in unintended ways, and to test for new 

functionality. This process is called regression testing To 

reduce the cost of regression testing, software testers may 

prioritize their test cases such that those which are more 

important, by some measure, are run earlier in the regression 

testing process[4].  
Due to time and resource constraints, it may not be 

possible to execute all the tests in suites for every testing 

iteration. It is therefore important to prioritize (order) the 

execution of test cases in test suites so as to execute those 

test cases early on during regression testing, whose output is 

more likely to change. Such a prioritization is expected to 

help in early detection of faults during regression testing. 

Techniques for Test Case Prioritization address this 

problem.  

While designing test cases, many test cases are 

developed that are of no use or produced in duplicate. Given 
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a test suite T, the set PT[5] consisting of all the permutations 

of test cases in T, and a function f from PT to the set of real 

numbers,  

Find a T’Є PT such that (∀T’’)(T’’≠T’) [f(T’)≥f(T’’)] 

III. OBJECTIVE 

Exhaustive testing requires program execution with all 

possible combinations of values for program variables, 

which is impractical due to resource limitations. Redundant 

test cases or the test cases that are of no use, simply 

increases the testing effort and hence increases the cost. Our 

goal is   

 to reduce the time spent in testing by reducing the 

number of duplicate test cases and also to prioritize 

the test cases in case of regression testing[6]. 

 to prioritize the execution of test cases so as to 

increase chances of early detection of faults.  

Prior techniques for test case prioritization are based on 

the total number of coverage requirements[7] 

Effectiveness of the test suite minimization can be 

calculated as follows:  

(1 −
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑠𝑡 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑒𝑑𝑢𝑐𝑒𝑑 𝑡𝑒𝑠𝑡 𝑠𝑢𝑖𝑡𝑒

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑠𝑡 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑡𝑒𝑠𝑡 𝑠𝑢𝑖𝑡𝑒
)

× 100% 

The impact of test suite minimization can be 

measured as follows:  

(1

−
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑢𝑙𝑡𝑠 𝑑𝑒𝑡𝑒𝑐𝑡𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑟𝑒𝑑𝑢𝑐𝑒𝑑 𝑡𝑒𝑠𝑡 𝑠𝑢𝑖𝑡𝑒

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑢𝑙𝑡𝑠 𝑑𝑒𝑡𝑒𝑐𝑡𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑡𝑒𝑠𝑡 𝑠𝑢𝑖𝑡𝑒
)

× 100% 

IV.  METHODOLOGY/PLANNING OF WORK 

In our study, we will focus on prioritizing the test cases on 

the basis of user requirements, historical values and also 

reducing number of duplicate test cases by the application of 

Soft Computing techniques that includes Neural Network 

(NN) and Fuzzy Techniques (FT)[8]. These techniques are 

employed not only to do the learning algorithm, but also to 

reduce the complexity[9] in parameter space. The aim is to 

reduce and prioritize number of test cases. A general 

activity chart for achieving the objective is shown in figure 

1. 

 

Fig. 1: Flow for test case reduction and prioritization 

V. RESULT & DISCUSSION 

Results obtained after applying fcm[10] algorithm on the 

input. It works by assigning a priority to each test case in a 

suite of test cases and then executing the test cases in 

descending priority[11] order. Hereby, we are reducing the 

time spent in testing by reducing the number of test cases. 

Also, test cases should be reduced to the minimum by 

removing redundant test cases.  
Cluster centers and their objective function that 

converges to zero w.r.t. Iteration Count is shown in 

Appendix-C. Standard Deviation of the average values for 

the center of clusters with different number of clusters are 

shown in table 1. 

No. of Clusters Standard Deviation of Average values 

6 1119.894255 

7 1125.934739 

8 1121.574057 

9 1126.538927 

10 1126.563716 

11 1120.107334 

12 1120.013402 

13 1123.259423 

14 1123.380995 

Table 1: Optimized no. of clusters as per Standard Deviation 

A graph showing No. of clusters w.r.t. standard 

deviation obtained from the center of clusters is shown in 

figure 2. 

 

Fig. 2: Clusters vs. Standard Deviation 

As shown in figure 2 and table 1, reduced number 

of test cases will be 10, so cluster centers for 10 clusters that 

represents reduced test cases are shown in table 5.2. 

Month Day Year 

0 15 1962 

6 32 1899 

2 15 1962 

6 15 1962 

6 30 1962 

6 1 1962 

14 10 1899 

5 15 2025 

12 15 1962 

6 15 1900 

Table 2: Reduced Test Cases for no. of cluster=10 
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VI. CONCLUSION 

Hereby, we have proposed a model for test suite reduction 

and test suite prioritization using soft computing techniques 

i.e. fuzzy techniques. All implementation has been done 

using Matlab and a deep analysis is done to find number of 

reduced test cases.The proposed test-suite reduction 

algorithms identifies a reduced test suite that provides the 

same coverage of the software according to some criterion 

as the original test suite, Test cases are reduced to the 

minimum by removing redundant test cases on the basis of 

some means to deliver requirement coverage, fault coverage, 

code coverage etc. Hereby, we are reducing the time spent 

in testing by reducing the number of test cases. For this we 

have incorporated fuzzy techniques to reduce the number of 

test cases so that more efficient and accurate results may be 

achieved. We have proposed a methodology based on fuzzy 

clustering by which we can significantly reduce the test 

suite. Based on fuzzy clustering mechanism i.e. fcm 

algorithm center of the clusters are obtained. By using 

standard deviation on the center of clusters, reduced 

numbers of test cases are identified. For the reduced number 

of test cases, center value gives the reduced test case which 

is the objective of our research work. 
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