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Question 1

Consider the following notion of concatenation ® of MSCs My and My: all (and only) the processes that
are active in My must finish before any process of Ms that was also active in My can start executing again.
For example, given the following M{ and M, the partial order <. in M| ® M} is shown in the rightmost

figure.
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(a) Given the following MSCs M7, M4, write down the partial order relation <. in M{ ® M}, preferably

in the graphical form as shown above.
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(2+45+3=10 points)
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(b) Provide a formal definition of the new concatenation operator ®.

(c) Prove or disprove that the operator ® is associative, i.e., (M; ® M) ® M3 = M; ® (My © Ms).
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Question 2 (3+4+3=10 points)
Given the CFM A below, where the set of global final states is F' = {(s3,t2), (s4,%4)}:
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(a) Give a characterization of Lin(A).
(b) Prove that A is deadlock-free, or give a counterexample showing that it is not.

(c¢) Is A universally /existentially bounded? If yes, find the smallest B such that A is VB-/3B-bounded.
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Question 3 (2+2+2+42+2=10 points)
1) Prove the equivalence of the following PDL formulas:
a) (o; B)p = (@) (B)e,
b) (a+B)p = (e V (B)e,

where a, § are path formulas and ¢ is a local formula.

2) For the following MSC M with the set of processes P = {p,q,r}

M:

determine whether M satisfies the following formulas or not:

a) 3((proc+msg)*: {?(p,q,)}; [prod s (proc + msg)*)2(p.q, )
b) I{lp}; (proc + msg; {lgv?q})")?p
¢) msg; [proc|”tmsg; [prod ™t [proc] ) false

where ?pl = Vp’7£p1?(plap/a ) and 'pl = \/p’;&pl!(pl’p,a ')7 p1 € P.
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Question 4 (141+246=10 points)
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a) Describe the statechart formally, i.e., give the components (N, E, Edges).

b) Construct the tree that represents the node hierarchy of the statechart. Determine the types of the
nodes of the statechart.

c¢) Find all pairs of consistent edges.

d) Construct the related Mealy machine (write down all your calculations).



