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Abstract. A modular Petri net is composed of multiple individual Petri
nets, the modules. Modules are composed by fusing their interface transi-
tions. The behavior of internal transitions is unrelated to other modules
and is recorded in local reachability graphs for each module.

Fusion vectors describe which interface transitions of which modules need
to synchronize for their firing. This behavior is recorded in the syn-
chronization graph, linking the local reachability graphs together. For
this, internal behavior between two firings of interface transitions is ab-
stracted to form segments. A vertex in the synchronization graph collects
segments for each module and records the changes from synchronized
interface transitions. The modular state space [3] consists of the local
reachability graphs and the synchronization graph.

Model Checking describes an exhaustive search through the state space
to verify a property. For Symbolic Model Checking, the state space is en-
coded to combat the state explosion problem [5]. In this paper, we encode
the local reachability graphs using Binary Decision Diagrams (BDD)
[2[4]. To encode the reachability set of a module using BDDs according
to [4], 1-safe modules are assumed. For each module, boolean variables
are introduced for each place. A BDD encoding a reachability set then
describes the characteristic function of the set as a directed acyclic graph
in the form of a compressed decision tree. Similarly, BDDs can be used
to encode segments in the local reachability graphs. Since BDDs encode
sets and segments abstract away internal behavior, leaving only sets of
markings, the encoding does not suffer great loss of information.

We study the reachability of markings in the composed Petri net that
satisfy state predicates. A state predicate is a conjunction of atomic state
predicates. An atomic state predicate is an inequality over places, i.e.
o Aipi < A, with A\j, A € Z. We aim to verify the reachability of such
markings using the modular state space, without constructing the state
space of the composed Petri net. A method to solve this is presented
in [3]. There, the problem can be divided into two parts: Atomic state
predicates where all occurring places belong to the same module (1) and
atomic state predicates where occurring places spread across multiple
modules (2).

In the first case, reachability can be verified using just the local reacha-
bility graph of the corresponding module. The atomic state predicate can
be encoded as a BDD that characterizes the set of markings satisfying
the predicate. In [I], a method for this is presented assuming A; € N. By



joining that BDD with one that encodes a segment, the intersection of
the marking sets can be checked for satisfying markings.

For the second case, according to [3], an atomic proposition can be split
according to the module affiliation of places, resulting in partial sums
for every module. We present a way to calculate these sums for segments
encoded as BDDs by analyzing their structure. This way, these atomic
state predicates can be verified for vertices in the synchronization graph.
Combining both methods, we can verify such state predicates using the
modular state space.
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