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Definition A.2.3 (Task Interaction Concurrency Graph (TICG)). Given a

set of k TIGs, a TICG-node is a k-tuple of TIG-nodes, one for each TIG. A

TICG is the reachability graph where the domain is TICG-nodes; the initial

node is (sl, ..., sk ) where s, is the initial node of TIG i and with the

following successor relation: a node N’ = ( nj,... , n~ ) is a successor of a node

N=(nl,... j nh ) iff there exists i and j such that for all 1 # i, j, nj = nl and

(1) (xL,, n}) is an edge in TIG,;

(2) (n), n;) is an edge in TIGJ;

(3) the labels associated with edges (( n,, nj )) and (( n~, n\ )) match—e.g., the

edge ((n,, n:)) belongs to task T. and is labeled with accept P and the

edge (( nj, nj )) belongs to task T~ and is labeled with T..P.

A.3 Petri Nets

Definition A.3. 1 (Petri Net). A Petri net is a 4-tuple (P, T, F, no) where,

P is a set of elements called places;

T is a set of elements, called transitions; P u T is nonempty, and P n 1’ k
empty;

F c (P X T) U (T X P) is a flow relation between places and transitions;

an element of F is called an arc;
~0: P -+ N is an assignment of natural numbers to places, called the

initiall marking. The number associated with a place p by the marking m o is

referred to as the number of tokens in place p.

Definition A.3.2 (Preset, Postset ). The set of places for which there exists

an arc leading to a transition t is called the preset of transition t and is

indicaltedby “t:“t= {x G PI (x, t) ~ F}.

The set of places to which there exists an arc from transition t is called the

postset of transition t and is indicated by t”:

t“={x~Pl(t, x) GF}.

The dynamic behavior of a system modeled by means of a Petri net can be

represented by the firing rule, which describes the effect of actions on the

marking of the net.

Definition A.3.3 (Firing Rule). Given a net N with marking m, a transi-

tion t is enabled if and only if V places p ● “t, m(p) > 1. The firing of a

transition t enabled in a marking m produces a new marking m‘ defined as

follow s:

(1) m’(p) = m(p) – 1, Vp =-t – t“,

(2) m’(p) = m(p) + 1, Vp = t“–“t,

(3) m’(p) = m(p), otherwise.

Definition A.3.4 (Petri Net Reachability Graph). A Petri net reachability

graph is the reachability graph where nodes are markings; the initial node is

the initial marking; and the successor relation is the Petri net firing rule.
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Definition A.3.5 (Safeness). A Petri net N = (P, T, F, mO ) is safe if and

only if for all reachable markings the number of tokens in each place is less

than or equal to 1.
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