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Abstract. In this brief overview we would like to share our impressions
from the 7th International Conference on Business Process Management
(BPM) 2009 which took place in Ulm, Germany. We do not aim at creating
a comprehensive description of the event, but rather provide outlines for
the keynotes and papers presented in the main research track.

1 Introduction

Business Process Management Conference 2009 was the seventh conference in a
series that provides the most distinguished specialized forum for researchers and
practitioners. BPM attracts outstanding researchers from the area of business
process management with original research papers that make significant novel
contributions to the field.

Fig. 1. Ulm Cathedral

BPM 2009 was hosted by the Institute of Databases
and Information Systems of the University of Ulm, Ger-
many (see Fig. 1 for the famous Ulm Cathedral). The
conference lasted for 3 days from September 8-10, 2009.
The general chairs, Peter Dadam and Manfred Reichert,
did an overwhelming work organizing the event. The
program chairs, Umeshwar Dayal, Johann Eder and
Hajo Reijers, assured the high scientific quality of the
conference. From 116 submissions 19 papers were ac-
cepted, hence the acceptance rate was close to 16%.
Table 1 shows the percentage of the conference partic-
ipants by regional provenance.

The eights conference in the series, BPM 2010, will
be held at the Stevens Institute of Technology, in Hobo-
ken, NJ, USA, from September 13-16, 2010.



Regional provenance Participants share

Germany 58%
Europe cont’d 25%
North America 5%
Switzerland 3%
Asia 2%
Australia 2%
Middle East 2%
South America 2%
Africa 1%

Table 1. Participants by regional provenance

In the following, Sect. 2 summarizes keynotes given at the conference, whereas
Sect. 3 is devoted to discussion of papers from the main research track.

2 Keynotes

2.1 BPM 3.0

Prof. Dr. Dr. h.c. mult. August-Wilhelm Scheer

August-Wilhelm Scheer presented the ARIS vision on the
future of BPM. Several directions are envisioned: BPM
Guerrilla vs. BPM Governance, power of community and
wisdom of crowds, search functionality for the business
processes, as well as semantic BPM.

It is argued that BPM Guerrilla and BPM Governance
are not “conflicting approaches but they are two different
organizational forms that represent a natural progression
as an organization’s BPM maturity increases”. The guer-
rilla approach involves products that can be bought over
the Internet and are easy to install. However in case of
specialized functionality needed the guerrilla can be transitioned into structured
sustained holistic BPM. Power of community and wisdom of crowds are what
made the Web 2.0. These are becoming important also to the BPM community.
And thus because people what to get involved such functionality is also provided
by the ARIS platform (www.ariscommunity.com)

The search functionality provides access to different forms of process content,
ranging from workflow descriptions to templates for documents etc.

Semantic BPM involves beside the regular business process models semantic
web services. The result of such an approach is wanted to be a methodology for
semantic BPM covering the entire BPM lifecycle.



2.2 Change in Control

John Hoogland (LL.M.)

John Hoogland has been discussing how BPM addresses
two extremes, at least in his opinion, namely, change and
control. By change he meant how agile the IT support
and process management tools would be in response to
changing customer needs. On the other hand, control limits
the chance of innovation. Allowing the users to deviate
from the predefined process might sometime be required
and seen as a chance for innovation. John accuses BPM
that it takes away flexibility. He argues that the production
line metaphor is no longer accepted for BPM, who said
that this is the only paradigm out there! Case handling for
instance might be seen as mediation between agility and control. Later on, John
browsed how BPM vendors support agility. It could be by simplifying process
management by employing a model driven approach. At the end, John sees that
there are two worlds that have to find a common language, the world of BP
researchers and that of BP practitioners.

2.3 Scientific Workflows: Business (Workflows) as Usual?

Professor Bertram Ludäscher (Ph.D.)

Bertram Ludäscher in his talk gave an introduction and
overview to scientific workflows. In comparison with classi-
cal business workflows, scientific workflows provide a shift
towards data-intensive and computational methods. Re-
searchers in different fields of natural sciences conduct
experiments, simulations, and perform analysis of observed
results. Scientific workflows are designed to support and
automate repetitive tasks researchers might face; these are
data management, data transformation, statistical anal-
ysis, data visualization, etc. Scientific workflows benefit
from experience and results of databases, programming
languages, and software engineering communities. Bertram recognizes a great
potential and stimulates coordination of efforts between research communities of
business workflows and scientific workflows. Business workflow management and
business process modeling are mature research areas that require considerably
more attention by scientific workflows community. The speaker gave a compre-
hensive comparison of features in scientific workflows with those in business
workflows. The comparison aims at identification of similarities and differences to
give a starting point for a new research at the intersection of both fields leading
to a mutual benefit for both communities.



3 Main Research Track

3.1 Session 1: Modeling I

Graph Matching Algorithms for
Business Process Model Similarity Search
Remco Dijkman, Marlon Dumas, and Luciano Garćıa-Banũelos

The authors propose a metric to assess similarity between directed graphs,
especially processes, that is called graph edit similarity. This metric is based on
the assumption of a graph edit distance, i.e. the cost to transform one graph into
the reference graph. Costs consider insertion, deletion, and substitution of nodes
as well as insertion and deletion of edges.

Similar nodes are identified through four proposed algorithms that apply
a string edit distance function of their labels and map nodes to each other in
a 1-to-1 correspondence. These algorithms can be partitioned into exhaustive
algorithms that select the best global matches between nodes, and approaches
that select local best matches.

The authors aspire to identify an optimal tradeoff between accuracy and
efficiency of finding the most similar graph within a repository in comparison to a
reference graph. The best algorithm named by the paper is the A-star algorithm,
based on local node-matches and performs with O(n) = log(n) comparably fast,
yet has the highest precision.

Controllability in Temporal Conceptual Workflow Schemata
Carlo Combi and Roberto Posenato

Combi and Posenato address the lack of temporal constraints attached to business
process models and propose a workflow conceptual model, i.e. modeling language,
that enables to define. detect and manage temporal constraints. This language
allows designers to attach time constraints, e.g. min/max execution times, to
control flow edges and and nodes, activities and gateways, as well as the definition
of relative constraints between several nodes of a process model that are not
directly connected through control flow. Such relative constraints (rc) can for
example, span a series of activities (i), such that

∑
i(mini) < minrc < maxrc <∑

i(maxi), or constrain restrictions between parallel tasks.
The authors emphasize two characteristics of their temporal constrained

workflows: consistency and controllability. Consistency is achieved, when the sum
of directly attached constraints do not violate any relative temporal constraints
in the model. Controllability addresses the idea to adjust temporal constraints on
edges and gateways during runtime, to prevent violation of relative constraints
without adjusting the temporal constraints of activities, i.e. reacting on delays
dynamically.

An algorithm is proposed to verify the controllability of a given temporally
constrained process model that is founded on the application of six basic patterns
on each possible execution path of the model.



Towards Algoritmic Generation of Business Processes: From Business
Steps Dependencies to Process Algebra Expressions
Marcio Oikawa, João Ferreira, Simon Malkowski, and Calton Pu

This paper addresses the composition of dependent business steps in complex
business process modeling. A method for automated composition of algebraic
expressions in complex business process modeling based on acyclic directed graph
reductions is introduced. The approach enriched the classical acyclic digraphs by
adding semantic values to arcs and vertices by assigning algebraic elements to
their labels.

By such means formalization was given regarding generation of equivalent
algebraic terms through systematic digraph reduction. Based on these an algo-
rithm has been developed which is able to transform user specified business step
dependencies into algebraic business process specifications. The algorithm, as
the authors state, is also capable to identify conflicts in business process models
through the comparison of corresponding split and merge points.

3.2 Session 2: Managing Processes

Extending BPM Environments of Your Choice
with Performance Related Decision Support
Mathias Fritzsche, Michael Picht, Wasif Gilani, Ivor Spence, John Brown, and
Peter Kilpatrick

To support process simulation related to performance issues, process models have
to be annotated with performance related attributes. The current level of support
for performance and decision support analysis is limited. Moreover, none of the
current tools support the end-to-end decision support. The contribution of the
paper is an architecture that enables non-intrusive integration of sophisticated
performance analysis and decision support tools for an end-to-end support. To
achieve non-intrusiveness, the authors in this paper suggest the use of weav-
ing models to overload process models with performance related data without
extending their metamodels.

Business Process-based Resource Importance Determination
Stefan Fenz, Andreas Ekelhart, and Thomas Neubauer

Information security risk management (ISRM) deals with identifying and clas-
sifying risks in organizations. This paper proposes to use process models and
encoded resource allocation information to derive the importance of a resource for
the overall organization. For each process, the local importance of each activity
is determined based on the branching structure of the process model. Afterwards
the local resource importance is determined and finally the global resource impor-
tance. Importance of an resource is measured money per hour. The analysis helps
to identify the financial impact of a resources availability. The approach was
developed together with an insurance company and implemented using BOC’s
Adonis. Initial testing showed that the accuracy is comparable with traditional



ratings from workshops. However, practitioners criticized missing aspects such as
down times of resources, activity duration and more. Future work is concerned
with incorporating those missing variables in the formal model.

Case Study and Maturity Model for
Business Process Management Implementation
Michael Rohloff

Michael Rohloff described a business process management initiative, which had
taken place at Siemens AG – a large enterprise having subsidiaries in numerous
countries. The cornerstone of the initiative is Siemens Process Framework –
a collection of reference processes and methods for process management. The
framework enabled a systematic approach to managing business processes with
the initiative. Another key point of the BPM endeavor at Siemens was the
development of a business process maturity model called process management
maturity assessment (PMMA). The author not only outlines the concepts of
PMMA, but also compares it to other maturity models, like Business Process
Maturity Model (BPMM), Process Audit of Hammer, and the maturity model of
Rosemann et al.

3.3 Session 3: Processes and Services

Aggregating Hierarchical Service Level Agreements in
Business Value Networks
Irfan Ul Haq, Altaf Ahmad Huqqani, and Erich Schikuta

Interaction between modern businesses is often supported by their IT infras-
tructures following Service Oriented Architecture. Within one company routine
operations are usually automated and orchestrated by workflow systems. However,
when it comes to interaction between several companies, new issues appear, such
as trust and security. The concept of Service Level Agreement (SLA) addresses
this problem, being a contract between two parties describing the terms and
quality of services to be provided. The complexity of modern SOA systems,
exhibiting multiple layers of service providers and service consumers, calls for
a sophisticated hierarchical aggregation mechanism for SLAs. In this paper the
authors make the first step towards the solution of this problem identifying the
main questions and challenges and coming up with a formalism enabling the
task.

Set Algebra for Service Behavior: Applications and Constructions
Karsten Wolf and Kathrin Kaschner

In previous works, the authors have studied the problem of defining the set of
all behaviorally compatible partners to a given service—its operating guidelines.
Operating guidelines can be used to decide if a given service can be integrated
into an inter-organizational business process. By using a concept of annotated



automata, operating guidelines finitely represent infinite set of service behaviors,
i.e., all behaviorally compatible partners. In this paper, the authors implement
basic set operations on an extension of annotated automata: union, intersection,
complement, as well as membership and emptiness tests. The operations are
motivated by three use cases: The first application is checking substitutability
of services, where an approach delivers a counterexample in the case of non-
substitutability. Secondly, operating guidelines can be constrained by user-defined
requirements to discover a partner service that matches user needs. Finally, set
operations on operating guidelines can assist in choosing a service from a service
registry according to a behavioral query.

A Restructuring Method for WS-BPEL Business Processes Based on
Extended Workflow Graphs
Thomas Heinze, Wolfram Amme, and Simon Moser

WS-BPEL is a widely accepted industry standard for defining service compositions.
A substantial research effort has been spent for defining analysis methods for
WS-BPEL business processes. However, most of the existing analysis techniques
neglect conditional control flow. Ignoring conditional control flow might lead
to erroneous analysis results for processes composed of stateful services, e.g.,
long-running business processes. In order for a process to exhibit correct behavior,
individual services should not only be syntactically compatible, but also have to
comply with stateful interaction protocols. In this paper, the authors propose
a restructuring technique for WS-BPEL processes, which partially solves the
problem. In the restructured processes conditional control flow gets replaced by
non-conditional control flow. Afterwards, the existing analysis techniques can be
applied on the restructured processes and deliver more accurate results.

3.4 Session 4: Modeling II

The Triconnected Abstraction of Process Models
Artem Polyvyanyy, Sergey Smirnov, and Mathias Weske

The authors acknowledge the fact that business process models tend to include
every detail of the corresponding process, which makes them complex and hard to
understand. Abstraction aims at reducing information through generalization, yet
does it need to identify meaningful characteristics in order to retain a semantic
relation between the original and the abstracted model. This can be done in a
manual, semi-automatic, or completely automatic fashion.

The proposed abstraction decomposes a structurally sound workflow net into
a hierarchy of fragments which results in an SPQR-Tree. The fragment types are:
series cases (S), parallel cases (P), trivial cases (Q), and rigid case (R); the latter
one catching if neither of the former ones applies. The authors argue that a rigid
case is always a triconnected fragment. They further prove that each of these
fragment can be generalized into a process component. Starting from the leaves
of the SPQR-Tree this generalization can be performed recursively, which leads
to a step-by- step abstraction of a process model to the desired degree.



The proposed solution only takes structural concerns of a process model
into account and thus neglects the particular meaning of process components or
fragments. Future work is suggested that investigates in these regards.

Granularity as a Cognitive Factor in the Effectiveness of
Business Process Model Reuse
Oliver Holschke, Jannis Rake, and Olga Levina

The work examines affordances for model reuse. In particular, the effect of granu-
larity on the re-use rate was investigated. In a comparative experiment students
were given a task and models that they could reuse. They were provided with pro-
cess models and data models. The experimental parameters (problem complexity,
problem-reuse, artifact-similarity, and adaption techniques) were controlled and
the granularity was altered between the groups of students. The effectiveness of
reuse defined as the recall, precision, and extraneous were measured. The results
indicated that there is indeed an impact on the recall of knowledge depending on
the granularity task. The experiment study suffers from a set of limitations such
as a small number of participants but is seen as a pre-run for a validation on a
larger scale.

Artifact-based Transformation of IBM Global Financing, A Case Study
John Vergo

The paper presents the case study taken from IBM Global Financing (IGF), for
IGF had to transform its business using the Business Artifact Method.

This was a result of the IBM’s internal effort to become the world’s premier
Globally Integrated Enterprise. The IGF’s business operations were characterized
by differences varying from country to country. This type of issues made difficult
to measure the performance of the business in a consistent way: it was hard to
compare operational efficiency from one geo to another and it was also difficult
to roll up the metrics from across entire business.

The approach taken was to standardize the end-to-end processes for their
client financing operations, but in such way to allow variations as demanded by
legislation and other business considerations. This was done by means of business
rules.

The Business Artifact method that was used provides a modeling approach
that identifies functional chunks (tasks) that are consistent with the purpose.
Activity-centered approaches tend to produce models that capture the details
of how an activity is performed. The outcome of the approach as the authors
state was that an artifact-based model augmented with business rules provided a
manageable solution.



3.5 Session 5: Process Mining I

Discovering Process Models from Unlabelled Event Logs
Diogo Ferreira and Daniel Gillblad

What if process logs provide us only of sequence of events without correlating
them to specific process instances? Would it be still possible to mind these
logs and come out with the process models whose execution generated these
logs? This paper gives an answer to this question. Starting from the assumption
that business processes have distinctive sequential patterns that are repeated by
instances, the paper provides a probabilistic approach to mine unlabelled logs.
Of course having finite sequences excludes mining processes containing loops.
However, the current contribution is valuable as the event log provides incomplete
information.

Abstractions in Process Mining: A Taxonomy of Patterns
Jagadeesh Chandra Bose Rantham Prabhakara, and Wil van der Aalst

Process mining refers to the extraction of process models from event logs. De-
pending on the granularity of the event log and the degree of guidance by the
system, the process models may spaghetti-like and large. The paper presents
an approach to discover common patterns of reoccurring events. These patterns
reflect complex activities. This approach can be used to pre-process large event
logs before traditional workflow mining techniques are used to discover the pro-
cess model. It might also be used to identify complex steps that users perform
with a system that does not enforce any order of work. This might also help in
failure diagnosis of systems, e.g. usage patterns that lead to a brake down can be
discovered to improve problem analysis.

3.6 Session 6: Verification and Compliance

Instantaneous Soundness Checking of
Industrial Business Process Models
Dirk Fahland, Cédric Favre, Barbara Jobstmann, Jana Koehler, Niels Lohmann,
Hagen Völzer, and Karsten Wolf

Fahland et al. explore the question, whether traditional soundness checking
approaches can be applied as modeling support to announce modeling errors, i.e.
deadlocks or lack of synchronization, in real time. For that purpose 735 industrial,
free-choice process models have been used to benchmark three approaches based
on existing toolsets (Woflan, LoLa, SESE) for their execution time and result
quality.

All these approaches apply the divide-and-conquer paradigm and leverage
algorithms to structurally partition process models and reduce the size of process
fragments. These fragments are then compared with patterns to decide whether
they are trivial or need exhaustive soundness checking based on state space
exploration.



As a result, all approaches provided a response within 100ms and can, based
on the assumption that real time responses are expected to be given within 500ms,
be used to provide instantaneous feedback on the correctness of a given model.
However, the information returned on soundness violations vary among the tools,
ranging from direct mistake notification (SESE) to more oblique information
that needs careful elaboration (Woflan).

Symbolic Abstraction and Deadlock Freeness Verification of
Inter-Enterprise Processes
Kais Klai, Samir Tata, and Jörg Desel

Inter-enterprise processes span across companies. Such processes are usually
developed in a modular fashion, i.e., each participating party is responsible for its
part of a process, e.g., for verifying its correctness. Correctness of individual parts,
however, does not guarantee the correctness of the overall process. In this paper,
the authors address the problem of verification of inter-enterprise processes. The
proposed technique is based on the notion of the symbolic observation graph that
allows efficient process verification as well as privacy preservation for participating
partners. The authors have shown how to construct the symbolic observation
graph of an inter-enterprise process. Afterwards, the approach allows answering
whether a process can be composed safely, i.e., the composition is free from
deadlocks.

Effect of Using Automated Auditing Tools on
Detecting Compliance Failures in Unmanaged Processes
Yurdaer Doganata and Francisco Curbera

Processes whose execution is controlled by an execution engine can be auto-
matically monitored for violation of compliance requirements. However, it is
not always the case that processes are automated. At that point to check for
compliance, human auditors are hired to decide abut that. This consumes time
and money and still has chances for false decisions about compliance. This paper
introduces an approach to help automate auditing of unmanaged processes us-
ing process provenance technologies. The goal of automated auditing is not to
completely replace human auditors. Rather, it helps the management to assess
the degree of compliance by knowing how many of the process instances are
compliant and how many are not. Secondly, it helps management guide the
human auditors on focusing on specific instances that are suspicious. Thus, would
increase human auditors’ throughput with a bottom line of trust on the current
state of compliance of the organization.



3.7 Session 7: Process Mining II

Divide-and-Conquer Strategies for Process Mining
Josep Carmona, Jordi Cortadella, and Michael Kishinevsky

The already well known approach of extracting process models from logs it is
addressed using a different technique, which is the Divide and Conquer technique.
The authors improve the classical theory of regions by means of decomposition
techniques or by clustering events in the log and working on projections. The
need for such an approach is due to cases where large logs are involved. The initial
method presented is the decomposition method that finds sets of components
(conservative Petri nets). Each of these sets describes a partial view of the log. A
local search of regions is applied until a component is detected. Detected sets can
then be composed into a unique Petri net or presented separately. Algorithms
for computing state machine components as well as for decomposition of state
machine are presented.

The second approach (Divide-and-Conquer) splits logs into pieces by means
of projection. Tightly related events are selected into groups. The authors argue
that this method can be used in combination with the region based approaches for
Petri net mining to improve their applicability in two dimensions. The algorithm
for this approach is also presented in the paper.

Discovering Reference Models by Mining Process Variants
Using a Heuristic Approach
Chen Li, Manfred Reichert, and Andreas Wombacher

Reference processes are an approximation of the real processes in use. They
usually have predefined variation points and modern process aware information
systems even allow to configure the processes at runtime. That in turn leads to a
large number of variants of the same reference process. This work presents an
approach to alter the reference models based on process mining techniques. This
allows to discover new reference models that are nearer to the reality. As a special
feature this approach allows to specify how far a mined reference model is allowed
to differ from the original reference model. The approach was implemented and
tested with a large set of models indicating that it scales. The full approach is
described in a technical report of which the paper is a condensed version.



 

Eröffnung der BPM’09‐Konferenz durch Manfred Reichert  

 

Keynote‐Sprecher A.W. Scheer (Mitte)  

mit den beiden General Chairs der BPM’09 ‐ M. Reichert (li.) und P. Dadam (re.) 

 

 

PC‐Chair Hajo Reijers (li.) mit Keynote‐Sprecher John Hoogland (re.) 

 



 

Verleihung des Best Paper Award an Jörg Desel (mi.), Kais Klai und Samir Tata 

 

 

PC Chair Johann Eder mit Keynote‐Sprecher Bertram Ludäscher   

 

 

Wil van der Aalst (li.) und John Hoogland (re.) begeistert über das BPM’10 Demo‐Programm 


