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Software needs to adapt to new function thus upgrade and patches are implemented
to the software. A program changes as programmers apply patches and upgrades to
its source code. Hence, when releasing new version, it is important to verify
the software follows the specification in the product line. Managing product line
is important when in software evolution; major and minor upgrades are frequently
applied. In conventional software development, a program is developed through
many stages which we call as the stage of evolution, Does the behavior of the
program satisfy its design model in its product line? In conventional ways,
verification by looking at the source code or running the program consumes a lot
of time and effort. One formal analysis approach is by analyzing the program’s
behavior. However, state space explosion may occur for large and complex
programs:

In this paper, we proposed model-driven development in software evolution. The
thesis is organized as follows:

In Chap. 1, we gave the background, motivation and objective of the research.
We also stated the position of the research by discussing the previous work. In
Chap. 2, we introduced the fundamentals knowledge of software evolution, Petri
nets and other important properties and subclasses of Petri nets. In Chap. 3,
we introduced the real world concept of software evolution. Then we gave the
problem in software evolution known as backward compatibility. Backward
compatibility means, for software X, does the newer version software Y and so
on preserve important function in software X7 In Chap. 4, we proposed a solution
for the development that preserves backward compatibility throughout the
evolution based on Petri net. Once a program is translated into Petri net, we
can modify a program based on its model and verify whether backward compatibility
is preserved or not. Backward compatibility check can be done with model checking
tools, but for large and complex programs i.e. programs with state number more
than 1 million states, they cannot be analyzed in practical time because of state
space explosion. We utilized a tree representation called as process tree as the
solution. First, we showed the complexity of the state number calculation
problem. Then we gave the polynomial time procedure to solve the problem. We
showed that we can verify behavioral inheritance to verify backward compatibility
for minor version upgrade. Then, we proposed response property analysis for major
version upgrade. Response property analysis checks important execution sequence
of the program. We proposed the polynomial time procedure for response property
analysis. In Chap. 4, we showed the tool development and application example
of software evolution. In Chap. 5, we gave the conclusion and future works of
the development method in the software evolution.
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