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Motivations 
1. Automatic protocol mining techniques require sufficient 
training data (object usage scenarios) to infer accurate and 
complete API protocols.  

2. To increase the number of object usage scenarios (OUSs), 
existing approaches may suffer from significant runtime 
overhead.  

3. Inspired by the substitution property proposed by Liskov 
(1987), we derive an OUS regarding a class from OUSs of its 
sub-classes. 

Front In
form

 Technol E
lectro

n Eng



Main idea 
We derive an OUS regarding a class from OUSs of its sub-classes. 
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Methods 
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Major results 
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Comparision of mined API protocols 
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Conclusions 
1. Different from many existing approaches that increase the 
number of OUSs by analyzing a large codebase or more 
programs, we proposed an over-sampling approach IbO. 

2. To ease the use of our technique, we integrated IbO with 
PDA and proposed an OUS-collecting algorithm IbC, which 
can collect general OUSs and RP-OUSs.  

3. Experimental results showed that our technique collected 
1.95 times more OUSs than a general approach, and that 
accurate and complete API protocols were more likely to be 
achieved.  
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