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This lecture will provide an introduction to the verification of CTMCs, a
model that combines discrete probabilistic branching with random state resi-
dence times. CTMCs are prominent in performance and dependability evalua-
tion, occur as semantic model of high-level modeling formalisms such as stochas-
tic Petri nets and process algebras, and are frequently used in systems biology.
We will introduce a branching-time logic on CTMCs, and explain in detail how
the validity of these logical formulas can be model-checked on finite CTMCs.
In order to handle large, or even infinite CTMCs, we introduce an abstraction
technique that fits within the realm of three-valued abstraction methods. The
key ingredients of this technique are a partitioning of the state space combined
with an abstraction of transition probabilities by intervals. We will present the
underlying theory of this abstraction, some examples, and indicate how such
abstraction can be applied in a compositional manner. Finally, we show how
CTMCs can be verified against linear real-time properties given as deterministic
timed automata.
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