MODELLING AND VERIFICATION (TU OSTRAVA) 2007/08

Tutorial 8 - Solutions

Exercise 1
LetC' = {z,y} be a set of clocks such that = 2 andc, = 2.

e Draw a picture with all regions for the clocksandy.
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e There are) corner points22 line segments, ant area regions.
e Select four regions (corner point, line, two areas) andrilesthem by extended clock constraints.

— Solution (forexample)fx = 0Ay =0,[0 <z < 1Al <y<2Az+1=y,[0<z<
INO<y<lAz<yl,andl <z <2A0<y<lAz>y+1].

¢ Aformula describing the number of regions for two clocks amakimal constants, andc,:
(cz +1)(cy + 1)+ 5egey +3(ce +¢y) +3

Exercise 2*
Draw a region graph of the following timed automaton.
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All symbolic states contaify, so ¢, is omitted in the figure; we also omit the arrows> implied by
reflexivity and transitivity. Moreover, we construct onhetstates (regions) which are reachable from the
initial state.
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Using the region graph decide whether the following configions are reachable from the initial con-
figuration.

e ({o,v) wherev(z) = 0.7 andv(y) = 0.61
— Solution: Yes, since the symbolic state

(Lo, [v]) = (o, 0 <z <IANO<y<lAz>y)

is reachable from the initial symbolic sta&, = = y = 0) of the region graph.
e ({o,v) wherev(z) = 0.2 andv(y) = 0.41

— Solution: No, since the symbolic state

(Lo, [v]) = (lp,0 <z <INO<y<lAz<y)

is not reachable from the initial symbolic stat&, = = y = 0) of the region graph.
Exercise 3

Consider the following network of timed automata from thetlee.
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e Give an example of a timed trace in the network above.

— A timed trace could be as follows:

(20, 7)(40,7)(60,7)(60,7) - - -
An example of a sequence of states could be:
((freerestup [z = 0,y = 0,z = 0]) —— ((busy,work,up, [z = 0,y = 0,z = 0]) =%
((busy,work,up, [z = 20,y = 20, z = 20]) —— ((busy,work,half, [z = 0,y = 20,z = 20])
22 ((busy,work,half, [z = 40,y = 60,z = 60]) —— ((busy,work,dowi [z = 0,y =

60,z = 60]) —— ((free,rest,dowh [z = 0,y = 60,z = 60]) —— ((free,rest,up [z = 0,y =
60,z = 60]) - - -

e Which of the following properties are true?

— A[] (W.restv z < 100) : True
— E() (W.restA H.busy) :False
— A() W.rest :True

— EJ[] H.busy :False

— W.work —— > W.rest : True



