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This thesis proposes methods of implementing verification procedures for
reactive system specifications. It is organized as follows.

Chapter 1 introduces the background and motivation of this thesis.

Chapter 2 defines concepts for the following discussion.

Chapter 3 introduces verification procedures checking satisfiability and stepwise
satisfiability of reactive system specifications. These procedures are based on a
tableau method.

Chapter 4 introduces two kinds of binary decision diagrams that can be used for
stepwise satisfiability checking procedure. These diagrams represent transition
destination information of each node in tableau graphs.

Chapter 5 gives a method of implementing tableau graph construction procedure
on a parallel environment. The tableau graph construction procedure is a
sub-procedure of satisfiability and stepwise satisfiability checking procedure, and
this method uses the Message Passing Interface for parallelization of the
procedure. By increasing the number of machines in parallel environment, this
implementation can reduce the time it takes to execute the procedure.

Chapter 6 gives another method of implementing tableau graph construction
procedure on a parallel environment. This method uses distributed object
technology for parallelization. In this implementation, a constructing tableau graph
1s separated, and parts of the graph are distributed over the execution environment.
By increasing the number of machines, this implementation can reduce the amount
of memory usage per machine.

Chapter 7 gives methods of implementing determinization procedure and dead
end checking procedure for a distributed tableau graph. These procedures are
sub-procedures of stepwise satisfiability checking procedure. Using three
implementations in Chapter 6 and 7, stepwise satisfiability checking procedure can
be implemented on a parallel environment.

Chapter 8 gives a method of implementing decomposition procedure with SAT
solver. The procedure is a sub-procedure of graph construction procedure. This
implementation can reduce the time it takes to construct tableau graph.

Chapter 9 summarizes this work and gives future works.
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