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Abstract. A crucial task in process management is the validation of
process refinements. In this work we define process refinement based on
the execution set semantics, represent process models with ontologies and
validate refinements by reasoning.

1 Introduction

As a widely adopted graphical process syntax in industry, we use the business
process modelling notation (BPMN) to describe process. Fig. 1a is an example of
a BPMN diagram consisting of two activities, and Fig. 1b is a refinement of it,
where ( ) and ( ) are exclusive and paralle gateways, respectively. In Fig. 1b
the originators of a1, a2, a3 and b are A, A, A and B, respectively. The execution
sets [6] of Fig. 1a and Fig.1b are {[AB]} and {[a1a2b], [a1ba2], [a1a3]}, respectively.

Fig. 1. Process refinement

We say that a process model m is a correct refinement of a process model n
if the execution set of m subsumes the execution set of n after 1.Renaming all
activities in each execution of m by their originators.; 2. Replacing all
sequences of equal activities by a single activity in each execution of
m. For our example, the execution set of Fig.1b becomes {[AB], [ABA], [A]}.

As {[AB]} 6⊇ {[AB], [ABA], [A]}, Fig. 1b is a wrong refinement of Fig. 1a. As
the execution sets may contain infinite loops, our solution works with descriptions
in ontologies rather than with the execution sets themselves.



2 Validation with Ontologies

We first reduce process diagrams into execution diagrams to make the
execution order between branches of a parallel gateway explicit and rename
the duplicated activities to differ their executions(see Fig. 1c). All the paths
in Fig.1c make up the execution set of Fig.1a.

Then we represent the execution flows with ontology. We describe
Fig.1a by universal restrictions, Fig.1c by existential restrictions, the originator
of activities by the subsumptions and also the disjointness among activities:
O = { A v (∀from.(Start t A)) u (∀to.(B t A)), B v (∀from.(A t

B)) u (∀to.(End t B)), a1 v ∃from.Start u (∃to.a21 t ∃to.b2 t ∃to.a3), a21 v
∃from.a1u∃to.b1, a22 v ∃from.b2 u∃to.End, b1 v ∃from.a21 u∃to.End, b2 v
∃from.a1 u ∃to.a22, a3 v ∃from.a1 u ∃to.End, a1, a21, a22, a3 v A, b1, b2 v B,
disjoint(A, B, Start, End), disjoint(a1, a21, a22, a3), disjoint(b1, b2)}

Concept satisfiability checking shows that concepts a22, b2 and a3 are
unsatisfiable in above ontology, which implies that the routes constituted by a2,
b and a3 are invalid in the original process diagram.

3 Related works & Conclusion

In [2] an OWL-DL model for service behavior and interaction is described. In [1]
two formal semantics for a process algebra are described. Semantics for BPMN
models in process algebra and process refinements are outlined in [5]. In [3] the
bisimulation is defined for the pi-calculus. Process bisimulation with higher-order
process calculi is analyzed in [4].

Our work represents process executions with ontologies and validate the
refinement of process diagrams with reasoning. We restricted our solution to a
commonly used subset of BPMN [7], which we may extend in the future.
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