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Information that we need 

Processing 
 

Collection the information for the Guava 

Test Case Sequence: 

public static void main(String[] args)  

{  

    try {  

               URL mySite = new URL(“..");  

               … 

    }  

    catch (Exception e)  

    {  

           e.printStackTrace();  

    }  

} 

tc 1 tc 2 tc 3 … 
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Prioritization targets 

Test Case Prioritization process 

Processing 
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Test case sequence: 2 – 4 – 3 – 7 – 11 – 18 – 6 ….  

( ) * 100% 

Average Percentage of Statement Coverage: 

N is the number of test cases,  

M is total number of changed statements,  

TSi denotes the identifier of the test case that 

first covers the statement i in the execution 

sequence. 

 

It is based on the hole coverage matrix. 
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Test case sequence: 2 – 4 – 3 – 7 – 11 – 18 – 6 ….  

Effective execution time: 

ncover is the number of test cases that achieve the 

100% of coverage.   

ETi is the execution time of test case i. 

 

It is based on a subsequence. 

Test Case Prioritization process 
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A new objective 

Processing 
 

Collection the information for the Guava 

public static void main(String[] args)  

{  

    try {  

               URL mySite = webURL;  

               … 

    }  

    catch (Exception e)  

    {  

           e.prinURL();  

    }  

} 

Source code: 
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Prioritization targets 

Test Case Prioritization process 

Processing 
 

Average Percentage of Change Coverage: 

N  is the number of test cases.  

M’ is number of changed statements.  

TCi denotes the identifier of the test case that first covers the change 

statement i in the execution sequence. 

 

It is evaluate the effective of test case sequence in covering the change lines 

based on the sub coverage matrix. 

M’ N 2N 
’ 
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Why we need the change lines? 

Processing 

For APCC the TC 4 is better than 
TC 2. 

TC 2: ( L1, L2, L3)       TC 4: (L4, L5, L6)  

For APSC there is no different to 
choose which of them. 

Test case sequence: 2 – 4 – 3 – 7 – 11 – 18 – 6 ….  
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Why we need the change lines? 

Processing 

APCC is just evaluate the change 
line coverage for test case 
sequence. 

APSC is to evaluate effective of 
test case for total statement 
coverage. 

Test case sequence: 2 – 4 – 3 – 7 – 11 – 18 – 6 ….  

There are no different between 
different lines in programs. 

Hope to cover the change lines 
first. 
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Change lines 

Processing 
 

Get the change lines 

To extract the code change information, we first extract the current 
version of Guava from the git repository, and then use the “Blame” 
function to determine which lines have been changed. 
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Experiment 

Different groups: 

Processing 

Code of guava: 
1. In each experiment, there are 26,815 test cases in the optimization sequences for 62    

    classes in the collection package. Based on this Git analysis, we found that 140 lines    

    have changed. 

2. Each with a generation upper limit of 1000 generations. We also terminate the  

    search if the sum value of average change in different optimization objectives is  

    smaller than 0.0001 in 10 consecutive generations. 
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Experiment 

Algorithm: NSGA-II 

Result 

random: We generated 100,000 random sequences, repeated this process 100 times. 

Length  : The number of selected tests to achieve maximum coverage. 

Time     :  Execution time on average. (For random Time is the average time of elite selection.) 
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Experiment 

About the different sequence 

Result 
 

In order to avoid double counting, we combined the test cases with the same statement 
coverage which reduced the number of test cases considered from 26,815 to 14,516 different 
test cases. 

Total: The total number of test cases in this group of experiments. 
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Conclusion 

For test case prioritization 

Result 
 

Test case prioritization is effective for the Guava program. 
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Multi objective 

For different test objectives, prioritization sequences are different. 

For programs 

Considering to have two sprint prioritization processes based on different 
objectives, the sequences may very different. 
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