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ABSTRACT
While the classic model checking problem is to decide whether a finite system satisfies a specifi-
cation, the goal of parameterized model checking is to decide, given finite systems M.n/ parame-
terized by n 2 N, whether, for all n 2 N, the system M.n/ satisfies a specification. In this book we
consider the important case of M.n/ being a concurrent system, where the number of replicated
processes depends on the parameter n but each process is independent of n. Examples are cache
coherence protocols, networks of finite-state agents, and systems that solve mutual exclusion or
scheduling problems. Further examples are abstractions of systems, where the processes of the
original systems actually depend on the parameter.

e literature in this area has studied a wealth of computational models based on a variety of
synchronization and communication primitives, including token passing, broadcast, and guarded
transitions. Often, different terminology is used in the literature, and results are based on implicit
assumptions. In this book, we introduce a computational model that unites the central synchro-
nization and communication primitives of many models, and unveils hidden assumptions from
the literature. We survey existing decidability and undecidability results, and give a systematic
view of the basic problems in this exciting research area.

KEYWORDS
parametrized model checking, concurrent systems, distributed systems, formal veri-
fication, model checking, decidability, cutoffs
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