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Business workflow management is very important activity for all companies. The
management includes checking consistency, estimating efficiency and so on. The importance of
workflow management has been increasing since continuous business changing.

Workflow net (WF-net for short) is a model of workflow, based on Petri net. Petri net is a
mathematical model for concurrent and discrete event system. WF-net is a Petri net introducing
some constraints so as to fit to workflows in the real world. It has been proposed by van der Aalst
in 1998. We expect to check workflows' consistency automatically by using WF-net. For example,
“This case will terminate correctly?”’, “How many states does this workflow have?’. Automatic
checking is very effective for us to deal with huge complexity workflow in the real world.

There is a subclass of WF-net, called Extended Free Choice WEF-net (EFC WEF-net for short).
Many actual workflows can be modeled as EFC WF-nets. On the other hand, there is another
subclass of WF-net, named Well-structured WF-net (WS WF-net for short). WS W¥-net has more
checking algorithms than EFC WF-net. It is naturally for us to try to reduce EFC WF-net to WS
WF-net to check some properties.

Yamaguchi has defined a problem, called acyclic EFC WF-net refactoring problem in 2012,
that means that given acyclic EFC WF-net may be transformed an acychec WS WF-net without
changing its observable behavior. If the acyclic EFC WF-net is refactored to an acyclic WS
WFE-net, we can use the analysis methods of WS WF-nets to analyze the EFC WF-net.

It is necessary to know sufficient conditions of refactorizability. So that, we judge to refactor a
target EFC WF-net. If some conditions are “TRUE”, we apply refactoring algorithm to the EFC
WEF-net, and get the resultant WS WF-net to check the consistency of the original EFC WF-net.

In this thesis, we focus sufficient conditions of refactorizabilty of WF-net and refactoring
algorithms to study refactoring actual workflows. This thesis is organized as follows:



Chapter 1 presents background and motivation of this study, next we introduce related studies
and clarify the novelty of our study on; Chapter 2 presents the definitions of Petri net, and
WF-net. Furthermore, we show another mainly concepts called branching bisimilarity. It
corresponds to equivalence between workflows' behavior; Chapter 3 presents the three sufficient
conditions of refactorizability. The first two conditions are based on paths in WE-net. The last
one is based on places in WF-net.; Chapter 4 presents refactoring algorithms by using sufficient
conditions proposed in Chap.3; Chapter 5 presents the applications of refactoring. The first is
“Reachability Checking”. The second is “State Number Calculation”. The third is “Response
Property Checking”; Chapter 6 presents advanced concept “Timed Bihavioral Inheritence (TBI
for short)” and its application. TBI is an extension of branching bisimilarity; Chapter 7 gives the
conclusion of this thesis and presents future works,

The results presented in this thesis reveal the sufficient conditions of EFC WF-net refactoring
and related refactoring algorithm. It enable us to analyze EFC WF-net a broad properties more
easily. In the future works, we will try to apply our method to upstream process in workflow
system design. It may reduce the costs in the processes.
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