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Abstract

When designing an open system, there might be no implementation available
for cer- tain components at verification time. For such systems, verification has
to be based on assumptions on the underspecified components. In this thesis,
we present a framework for the verification of open systems through explicit
state space representation.

We propose Extended Modal Transition Systems (EMTS) as a suitable
structure for representing the state space of open systems when assumptions
on components are writ- ten in the modal μ-calculus. EMTSs are based on the
Modal Transition Systems (MTS) of Larsen. This representation supports state
space exploration based verification tech- niques, and provides an alternative
formalism for graphical specification. In interactive verification, it enables
proof reuse and facilitates visualization for the user guiding the verification
process.

We present a two-phase construction from process algebraic open system
descriptions to such state space representations. The first phase deals with
component assumptions, and is essentially a maximal model construction
for the modal μ-calculus that makes use of a powerset construction for the
fixed point cases. In the second phase, the models obtained are combined
according to the structure of the open system to form the complete state space.
The construction is sound and complete for systems with a single unknown
component and sound for those without dynamic process creation. We suggest
a tableau-based proof system for establishing open system properties of the
state space representation. The proof system is sound and it is complete for
modal μ-calculus formulae with only prime subformulae.

A complete framework based on the state space representation is offered for
the auto- matic verification of open systems. The process begins with specifying
the open system by a process algebraic term with assumptions. Then, the state
space representation is ex- tracted from this description using the construction
described above. Finally, open system properties can be checked on this
representation using the proof system.
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