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Preface

This volume contains the proceedings of the 3rd International Conference on
Business Process Management (BPM 2005), organized by LORIA in Nancy,
France, September 5-8, 2005.

This year, BPM included several innovations with respect to previous edi-
tions, most notably the addition of an industrial program and of co-located
workshops. This was the logical result of the significant (and still growing) in-
dustrial interest in the area and of the broadening of the research communities
working on BPM topics.

The interest in business process management (and in the BPM conference)
was demonstrated by the quantity and quality of the paper submissions. We
received over 176 contributions from 31 countries, accepting 25 of them as full
papers (20 research papers and 5 industrial papers) while 17 contributions were
accepted as short papers. In addition to the regular, industry, and short presen-
tations invited lectures were given by Frank Leymann and Gustavo Alonso. This
combination of research papers, industrial papers, keynotes, and workshops, all
of very high quality, has shown that BPM has become a mature conference and
the main venue for researchers and practitioners in this area.

We would like to thank the members of the Program Committee and the
reviewers for their efforts in selecting the papers. They helped us compile an
excellent scientific program. For the difficult task of selecting the 25 best papers
(14% acceptance rate) and 17 short papers each paper was reviewed by at least
three reviewers (except some out-of-scope papers).

We would like to acknowledge the splendid support of the local organization
(in particular Claude Godart, Olivier Perrin, and Daniela Grigori). We also
thank Chris Bussler as workshop chair. Special thanks (as always!) go to Eric
Verbeek: he did a great job in compiling the final versions of the papers into
this LNCS volume. Finally, we would like to mention the excellent co-operation
with Springer during the preparation of this volume. We hope you will find the
papers in this volume interesting and stimulating.

June 2005

Wil van der Aalst, Boualem Benatallah, Fabio Casati, and Francisco Curbera
Editors

BPM 2005
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Modeling and Analysis of Mobile Service Processes by
Example of the Housing Industry

Volker Gruhnl, André Kohler', and Robert Klawes’

! University of Leipzig, Chair of Applied Telematics / e-Business,
Klostergasse 3, 04109 Leipzig, Germany
{gruhn, koehler}@ebus.informatik.uni-leipzig.de
2 Deutsche Bank AG, Alfred-Herrhausen-Allee 16-24, 65760 Eschborn, Germany
robert.klawes@db.com

Abstract. This article describes the method of Mobile Process Landscaping by
example of a project in which the service processes of a company from the
housing industry were analyzed regarding their mobile potential. This analysis
was conducted with the aim to organize these processes more efficiently in or-
der to realize cost savings. Therefore, the method of Mobile Process Landscap-
ing, which is introduced in this article, was used. The method refers to the stage
of requirements engineering in the software process. It is shown how the initial
situation of the company was analyzed, which alternative process models on the
basis of mobility supporting technology were developed and how these alterna-
tives were economically evaluated. Furthermore, it is shown how first restric-
tions for the software and system design were made on the basis of one process
model. Finally, it is shown how the Mobile Process Landscaping method can be
used to verify whether the adoption of mobility supporting technology is suit-
able to obtain a defined goal and which requirements such a solution needs to
fulfill.

Keywords: business process modeling and analysis, mobile business processes.

1 Introduction

Since the availability of broadband radio networks and the receded costs for appropri-
ate devices the use of mobility-supporting technology has become an interesting op-
portunity for companies to optimize selected business processes and to increase their
efficiency. Mobile business processes are characterized by a high degree of mobility
of the involved persons and by a lack of knowledge about the next location of the per-
son. Often a connection to IT-systems of the company would be desirable. In such
processes, media-breaks, long processing times, inefficient routes and lacks of infor-
mation can be observed. The use of mobility supporting technology offers the oppor-
tunity to solve these problems. But therefore a systematic analysis of the professional
requirements on the basis of business processes is necessary.

This article deals with the method of Mobile Process Landscaping (MPL) by
whose use the described tasks can be handled. Referring to the software process the
activities and their results can be assigned to the requirements engineering. The use of

W.M.P. van der Aalst et al. (Eds.): BPM 2005, LNCS 3649, pp. 1-16, 2005.
© Springer-Verlag Berlin Heidelberg 2005



2 V. Gruhn, A. Kéhler, and R. Klawes

this method is shown by example of the technical service processes taken from a
company of the housing industry.

In chapter 2 the MPL method is explained. First, mobile business processes are de-
fined (2.1.). Afterwards, the structure of the method (2.2.) as well as its aim (2.3.) are
described. Subsequently, an overview about related work is given (2.4). Chapter 3
shows the usage of the MPL method by example of a company of residential trade
and industry. That chapter corresponds to the structure of the MPL method as ex-
plained in section 2.3. Chapter 4 draws a conclusion.

2 Mobile Process Landscaping Method

2.1 Mobile Business Processes

The term ,,business process“ was defined by numerous authors ([11, 121, [3], [4], 51,
[6]). Below, we follow the commonly used definition of Davenport [2] according to
which a business process can be understood as ,,a specific ordering of work activities
across time and place, with a beginning, an end, and clearly identified inputs and out-
puts: a structure for action.”

A business process can be decomposed in different levels into sub-processes. If a
sub-process is not decomposable it is called “activity.” Thus, a business process can
be understood as an abstract description of workflows in a company. The actual oc-
currence of such a business process in reality is called a business process instance.

In the following, only business processes with a specific distribution structure and
thus a certain mobility of the process-executing person are considered. We suppose
that mobility is given when for at least one activity an “uncertainty of location‘ exists.
This assumption is based on the concept of “location uncertainty” by Valiente and van
der Heijden [7], according to which the place of the execution of an activity can be
different in different instances of the business process or the place can change during
the execution of an activity. Thus, we deal with a mobile activity within a business
process. Because multiple mobile activities are conceivable, and a mobile activity of-
ten affects the whole business process, the complete business process is called “mo-
bile business process”.

Furthermore, it can be noticed that the “uncertainty of location* is externally de-
termined. This assumption implies that the location uncertainty is caused by external
factors and that the process-executing person has therefore no freedom of choice re-
garding the place of the process execution. Beyond, often a cooperation with external
resources (from the process-point of view) is needed during the execution of the proc-
ess. This fact restricts the term “mobile business process* to the necessity of coopera-
tion with external resources within the considered activity, for instance caused by the
need for communication or coordination with other persons or interaction with other
objects.

Considering this, we propose the following definition: A mobile business process
is a business process, in which

a. at least one person is involved, which executes its tasks in different locations,
b. the actual location of the task-execution is known just vague and/or just short be-
fore the beginning of the task,
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c. this uncertainty (b) is determined externally and can not be fully controlled by the
process-executing person.

On the basis of this definition, two conclusions can be drawed. First, the definition
implies that the assigned task causes the mobility of the involved person. The mobile
worker need to appear physically on the specified location because there exists a re-
source (damaged device, customer) necessary for the solution of his task. Second, it is
not relevant for this definition whether mobile information technology is used or not.
In fact, mobile information technology will be the key for the realization of an effi-
cient work flow in the majority of the cases.

2.2 Structure of the Method

Subsequently, the structure of the method is explained. Figure 1 shows the essential
steps of the method. First, the company needs to define the objective which is to be
achieved by use of this method. Usually, the goal is to optimize the process parameter
(personnel) costs, the duration of the process or the quality of the produced goods and
services.

define objective }
¥

map processes as landscape
S
v
identify mobile processes

¥

analyze mobile processes

¥

develop alternative solutions ]

v
calculate profitability J

\

J

f—\f—ﬁf-_wf—“‘\('ﬁf—‘wfﬁ

v
deduce requirements
specification

Fig. 1. Steps of the MPL-Method

As soon as the objective is defined one can start with acquiring the processes and
depicting them as process landscape. The process landscape shows relations between
the main business processes and allows its user to recognize dependencies between
processes very early. During the next step, those sub-processes characterized by a
high degree of mobility of the process-executing person need to be identified. There-
fore, the method provides an assessment scheme which is explained in chapter 3.3. If
mobile processes are identified, an analysis is necessary.
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During this step, shortcomings in the process flow resulting from the mobility of
the process-executing person can be discovered. On the basis of these insights new
process versions can be developed in order to avoid the recognized shortcomings.
This can be conducted by constraining or supporting the mobility within the process.
Subsequently, the different alternatives need to be evaluated by an economically point
of view. If a positive decision for the realization of one alternative has been reached,
first requirements specifications and restrictions for the software architecture can be
deduced. Further information about the Mobile Process Landscaping method can be
found in ([8], [9], [10], [11]).

2.3 Aim of the MPL Method

By the use of the MPL method within the business process model of a company the
following can be achieved:

e the discovery of mobile processes in the business process model,

e the analysis of potential for optimization by the support or elimination of the mo-
bile processes,

e the development of alternative solutions based on the use of mobility-supporting
technology,
the economic evaluation of those alternatives and
the deduction of general conditions and requirements for the software and system
design for the selected alternative.

On the basis of these results alternative solutions can be evaluated according to the
companies strategic goals. The architecture of the resulting system can be developed
on the foundation of clear professional guidelines.

2.4 Related Work

A number of recent publications show that efficiency and effectiveness of certain ac-
tivities can be improved through the use of mobile technologies ([7], [12], [13]). The
mentioned examples are case studies describing successfully released solutions in dif-
ferent companies. However, how these companies choose the described business
processes and activities for the use of mobile technologies remain open questions.

Frequently, a technology-driven approach can be observed for realising potential
benefits, which adjusts processes corresponding to the available features of certain
mobile devices. But often, a large number of complex processes with many involved
people prevails, e.g. in large companies and corporate groups. Such an approach may
then lead to wrong decisions, especially in the long term. In our opinion, the process
of decision-making about use and design of a mobile information system needs to be
systematic and comprehensible.

Beyond, the question for the quality of mobility is an important one in this context.
As stated in [14] user mobility is often distinguished into personal and terminal mo-
bility. Particularly, the movement of the terminal and therewith the terminal mobility
has come to the fore in the recent years. In contrast, the personal mobility has re-
ceived less attention. In our opinion, it is necessary to focus research on this topic
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because of the constraints for software development resulting from certain require-
ments of the specific kind of mobility.

Kakihara and Sorensen [19] discuss the notion of mobility in distinguishing spatial,
temporal and contextual mobility. This is an important contribution to the definition
of mobility in this article.

Dustdar and Gall [16] as well as Sairamesch et al. [17], [18] describe frameworks
for distributed and mobile collaboration which can be used to develop software archi-
tectures for mobile systems. These frameworks are of particular interest for the MPL
method because it is the methods aim to provide a systematic deduction of constraints
for the software architecture on the basis of the process model.

Gupta and Moitra [20] introduce an highly interesting technology integration ap-
proach for pervasive IT Infrastructure. The aim of this approach is partly the same as
of the MPL method (focusing on the protection of investments and maximizing the re-
turns) but has a more generic character.

3 The Use of MPL in an Industry Case

In the following, the application of the MPL method is shown by example of a mu-
nicipal company called LWB, located in Leipzig, Germany. Its main task is to assure
a socially acceptable apartment supply for a great number of citizens. For this pur-
pose, LWB builds and maintains apartments particular in the low price segment.
These apartments are mainly located in multi-storey houses which are affected by va-
cancy more than averagely.

The economic situation in the concerned real estate market is characterized by a
considerable oversupply of apartments. Because of the large share of vacant apart-
ments (approx. 17%) as well as the continuous migration of prosperous inhabitants
into the suburbs, landlords compete for the lowest rents on the market. In this situa-
tion the company LWB is confronted with high losses of revenue and high costs for
maintenance. In order to overcome this situation the company induced a variety of
steps, basically to lower the costs. In this context, an examination and analysis of the
internal workflow was planned in order to discover potential for optimization.

The company started quite fast to focus on its maintenance processes because of
the very large number of apartments (approx. 12,000) and therefore the very large
number of process recurrences. Beyond, these processes are characterized by a high
degree of mobility of the process-executing person. These facts promised a high po-
tential for optimization. Therefore, the company LWB asked the University of Leip-
zig to conduct an analysis by the use of the MPL method. The precise proceeding dur-
ing this project and the achieved results are introduced in the following. The
explanations are aligned on the structure of the method as described in Figure 1.

3.1 Defining Objective

The company aimed at preferably high cost-savings by an optimization of the busi-
ness processes with a high degree of mobility of the process-executing person. The
use of mobile technology therefore was favored. The analysis should be conducted for
the business process “Technical Service.” As a result, a couple of alternative technical
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and process solutions as well as an economical evaluation and first requirement speci-
fications of them was expected.

3.2 Mapping Processes as Landscape

3.2.1 Depiction of Processes

The business process “Technical Service” consists of the sub-processes “Mainte-
nance,” “Administration,* “Allocation of Costs,” “Billing* and “Recording of Con-
sumption Values.* These business processes are depicted as a process landscape (PL)
to recognize their essential relations to each other (Figure 2). The sub-processes are
evaluated by the level of value added and the assumed degree of mobility.

Degree of
Value Added

Recording of
Consumption
Values

Allocation of

Costs
Degree of

Mobility

Fig. 2. Figure 1. PL “Technical Service

Maintenance

The sub-processes “Allocation of Costs* and “Administration” were classified as
slightly value adding and not mobile. The sub-process “Billing* was classified as
value adding but not mobile. The sub-process “Maintenance* is extremely mobile but
Just slightly value adding due to the fact that necessary repairs need to be achieved but
no revenue can be associated to them. The sub-process “Recording of Consumption
Values* is extremely mobile and value adding. Because of this classification the sub-
process “Recording of Consumption Values* was examined. Figure 3 shows the de-
tailed sub-process. The notation in this figure as well as in the following ones is used
according to the Business Process Modeling Notation [15]. The sub-process ,,Re-
cording of Consumption Values“ contains the recording, the transportation and the
processing of the consumption values for water and heating. They are measured by
appropriate meters for each apartment.

The recording of the consumption values is executed by a subsidiary company of
the LWB called WSL. The process starts when the LWB assigns the WSL to record



