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Goal: Automated and scalable verification of
          component-based software 

Problem
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• Analysis and verification of proof obligations arising 
  from case-study component realizations

• Student evaluation of the IDE in the SE curriculum at Clemson 
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Future and Ongoing Work

References

• Language must support formal contracts 
• Not possible in existing popular programming 
   languages without additions: Dafny, Eiffel, KeY

A Case Study: Spanning Forests
Component-based implementation using formally 
specified and verified components in RESOLVE

• Each component is equipped with a mathematical, 
  conceptual specification:

• Specifications are made extensible via user-defined mathematical
   theory modules that simply contracts:

An IDE built on the JetBrains [4] platform that is 
integrated with the RESOLVE verifying compiler

A Formalization IDE

• Selecting verify invoke’s 
       RESOLVE’s automated 
       prover

• Evaluation of the IDE and its features in the SE curriculum at 
   Clemson University
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• Design by contract assistance
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• Code generation • Parameter mode awareness
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• Research Contribution #1: 
   An IDE that lets you specify and verify components
• Research Contribution #2: 
   A case study involving components using a variety of 
   mathematical theories to show scalability

Mathematical Modeling

Formal, Extensible Contracts

Automated Verification

Software Engineering Education


