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Introduction 

• Changing the software 

– the SW may regress 

 

• Regression Testing (RT) ? 

– the re-running of all test cases 

– be costly or even infeasible 

 

• To reduce the cost of RT 

– regression test selection (RTS) 

– test cases prioritization 

 



Introduction (cont’d) 

• Most prioritization techniques 

– memoryless 

– based only on the analysis of source code and test case 

– ignoring historical test case performance data 

– taking a one-time testing model 

 

• History-based regression testing 

– considers only effect of last execution of test cases to calculate the selection 
probability of test cases 

 

• A new equation 

– considers the environment time and resource constraints 

– historical effectiveness in fault detection, each test case’s execution history, the 
last priority 



Background 

• Test Case Prioritization 

 

 

 

 

 

 

 

 

 

– NP-Hard basically 

– heuristic or sub-optimal solutions: code-based (coverage, fault-exposing potential 
prioritization), model-based prioritization, history-based test prioritization etc. 

 

Search Algorithms for Regression Test Case Prioritization, TSE(2007) 
Zheng Li at al,  



Background (cont’d) 

• History-Based Test Case Prioritization 

– Ptc,t(Htc,α): selection probability of each test case based upon execution history 

• Htc: a set of t, time-ordered {h1, h2, …, ht} observations drawn from previous runs of TC 

 

 

 

 

 

 

– Ways to define Htc 

• Execution history 

• Demonstrated fault detection effectiveness 

• Coverage of program entities 

“A History-Based Test Prioritization Technique for Regression Testing in 
Resource Constrained Environments,” ICSE (2002) 

Jung-Min Kim et al. 



The proposed Approach 

• Priority factor 1 

– Number of regression test sessions the test case executes: fck 

– Number of test sessions it reveals fault(s): eck 

 

 

 

 

 

 

 

Historical Fault Detection Effectiveness 



The proposed Approach 

• Priority factor 2 

– A period of time that a test case is not being executed 



The proposed Approach 

• Priority factor 3 

– the recent priority of each test case in each test suit during past executions 



The proposed Approach 

• Equation of each test case priority in the kth execution 

 

 

 

 

 

 

– PR0: the percentage of code coverage of the test case 



Empirical Studies 

• Proposed approach vs random ordering approach 

– 7 programs from Siemens suite, one program from Space benchmark program 

– 1000 test suits 

 

 

• Evaluation Metric: Average Percentage of Fault Detection 

 

 

 

 

– n: the number of test cases 

– m: the number of existing faults 

– TFi: the place of a test case in ordered suite which first reveals the fault i 



Empirical Studies 
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