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Introduction▶ Motivation 

 Test cases defined at the unit testing are thrown out 

 Difficult to define significant test cases at the integration testing 

 Testing diverse aspects of complicated software 
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National Cancer Institute, Panama City 

 Shielding blocks to protect healthy issue from the radiation 

● Four shielding blocks allowed 

● Input by drawing blocks 
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National Cancer Institute, Panama City (cont.) 

 Doctors wish to use five blocks 

● Drawing all five blocks as a single large loop 
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IAEA, “Investigation of an Accidental Exposure of Radiotherapy Patients in 

Panama,” Report of a Team of Experts, June 2001. 



Integration Testing through Reusing Unit Test Cases for Medical Software  /  Youngsul Shin  /  2017.11.23 

Page 6 

Introduction▶ Contribution 

 Reusing test cases that are defined at the unit testing 

● Writing a test case in JUnit 

● Mapping the test case onto an interface model 

● Gives significant test cases with high coverage to a tester 

 

 Automatic generation of a test sequence 

● A function can be executed as many times as a tester wants 

● Time-efficient test sequence 

● It can apply to all kinds of interface models 

 

 A tester is given a test sequence to inspect diverse execution paths 
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 Test cases for the unit testing are forgotten 

 A tester writes new test cases 

 

 

 

 

 

 

 

 

 

Reusing Test Case 
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Approach for Test Sequence Generation 

Mapping Test Cases 

onto Interface Model 
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 Transforming the model 

● Flattening the state machine 

 

 

 Mapping test cases 

● State recognition 

 

 

 Generating a test sequence 

● Greedy algorithm 
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Radiation Therapy Software 
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Mapping onto the Interface Model (cont.) 

 Test case mapping 

● State recognition 

 Model   

 Test case  

 Mapping Rule 
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Mapping onto the Interface Model (cont.) 
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Time-Efficient Test Sequence Generation 

 Greedy Test Sequence Generation Algorithm (GTS Algorithm) 
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Time-Efficient Test Sequence Generation 

 Advantage of the GTS Algorithm 

 

 generates a sequence to execute one edge several times 

 

 quickly finds a solution close to optimal 

● Greedy approach 

● applies to general kinds of behavioral models 

 not try to find optimal paths 

 RCP problem is NP-complete, for the most general case 
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Experiments and Evaluation 

 Fault Detection Capability 

● Faults occurred by interaction of functions 

● Reusing test cases defined at the unit test phase 

● Multiple test cases mapped on one transition 

● Various values of global variables & function parameters considered 

 

 Test Coverage 

● As high as the unit test coverage 
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Experiments and Evaluation (cont.) 
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Experiments and Evaluation (cont.) 

 Performance of the GTS algorithm 

● quickly finds a solution close to optimal 

 

 Length of a test sequence  

● How close to optimal 

 

 Time to generate a test sequence 

● How fast generation 
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Experiments and Evaluation (cont.) 

 The length of the generated test sequence 

● compared with the lower bound length 

 branch-and-bound algorithm for finding optimal paths 

 ideal and may not be feasible to execute 

● no shorter test sequence than the lower bound 
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Experiments and Evaluation (cont.) 
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 PCA Infusion Pump 
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Experiments and Evaluation (cont.) 
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 PCA Infusion Pump: The length of the generated sequence 

● CPU: Intel Core2 Quad Q6600 

●  Main Memory: 8GB 

● Ubuntu 10.10 
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Experiments and Evaluation (cont.) 
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 PCA Infusion Pump: Time to generate the sequence 

● CPU: Intel Core2 Quad Q6600 

●  Main Memory: 8GB 

● Ubuntu 10.10 

Full Edge Coverage 
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Experiments and Evaluation (cont.) 
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 PCA Infusion Pump: Time to generate the sequence 

● CPU: Intel Core2 Quad Q6600 

●  Main Memory: 8GB 

● Ubuntu 10.10 

Specific Edge Coverage 
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Experiments and Evaluation (cont.) 
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 Initiator process of Inres Protocol 
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Experiments and Evaluation (cont.) 
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 Initiator Process: The length of the generated sequence 

● CPU: Intel Core2 Quad Q6600 

●  Main Memory: 8GB 

● Ubuntu 10.10 

Full Edge Coverage Specific Edge Coverage 
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Experiments and Evaluation (cont.) 
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 Initiator Process: Time to generate the sequence 

● CPU: Intel Core2 Quad Q6600 

●  Main Memory: 8GB 

● Ubuntu 10.10 

Full Edge Coverage 
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Experiments and Evaluation (cont.) 
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 Initiator Process : Time to generate the sequence 

● CPU: Intel Core2 Quad Q6600 

●  Main Memory: 8GB 

● Ubuntu 10.10 

Specific Edge Coverage 
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Conclusion 

 Reusing test cases defined at the unit testing phase 

● Test cases written in source code 

● Mapping the test cases onto interface models 

 State recognition 

● Interface testing as high as the unit testing coverage 

 

 Automatic generation of a test sequence 

● Greedy approach 

 applies to general models 

● Quickly finds a solution close to optimal 

 

 A tester is given significant test cases 

● that inspect diverse execution paths 

 

 Suitable to complicated software 

● needs plenty of test cases for high-confidence 
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Conclusion 

 

 

 

 

Thank You 

Any Question? 
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