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Preface

Enterprise engineering is an emerging discipline that studies enterprises from
an engineering perspective. This means that enterprises are considered to be
purposefully designed and implemented systems, which consequently can be re-
designed and re-implemented if there is a need for change. Behavioral and man-
agerial knowledge is perfectly adequate to identify the need for a change, but it
is insufficient to bring it about. Next, enterprise engineering is rooted in both
the organizational sciences and the information system sciences. The rigorous
integration of these traditionally disjoint scientific areas has become possible fol-
lowing the recognition that communication is a form of action. Since then it has
been quite common to speak of communicative acts, like requesting and promis-
ing. Consequently, communication (and information) is given an organizational
interpretation: requests and promises are commitments, and communication is
entering into and complying with commitments. This important insight clarifies
the fact that enterprises belong to the category of social systems, i.e., their ac-
tive elements (actors) are social individuals (human beings). Founding itself on
this new scientific paradigm, enterprise engineering addresses the challenges that
enterprises are currently faced with, both the internal and the external ones. The
unifying role of human beings makes it possible to address problems in a holistic
way, to achieve unity and integration in bringing about organizational change.
This has not been shown before.

The development of such an innovative approach, as enterprise engineering is,
requires the active involvement of a variety of research institutes and a tight col-
laboration between them. This is achieved by a continuously expanding network
of universities and companies, called the CIAO! Network (www.ciaonetwork.org).
Since 2005 this network has organized the annual CIAQO! workshop, and since
2008 its proceedings have been published as ” Advances in Enterprise Engineer-
ing” within the Springer LNBIP series. The book you are going to read contains
the proceedings of the CIAO! Workshop 2010, which was held in conjunction
with the DESRIST 2010 conference in St. Gallen, Switzerland.

June 2010 Antonia Albani
Jan L.G. Dietz



An Introduction to Enterprise Engineering

The Paradigm Shift

Enterprise engineering is an emerging discipline that studies enterprises from
an engineering perspective. The first paradigm of this discipline is that enter-
prises are purposefully designed and implemented systems. Consequently, they
can be re-designed and re-implemented, if there is a need for change. All kinds
of changes are accommodated: strategic, tactical, operational, and technologi-
cal. The second paradigm of enterprise engineering is that enterprises are social
systems. This means that the system elements are social individuals, and that
the essence of an enterprise’s operation lies in the entering into and complying
with commitments between these social individuals®.

The Theoretical Roots

Enterprise engineering is rooted in both the organizational sciences and the infor-
mation system sciences. Three concepts are already paramount to the theoreti-
cal and practical pursuit of enterprise engineering: enterprise ontology, enterprise
architecture, and enterprise governance. Enterprise ontology concerns the under-
standing of an enterprise in a way that is fully independent of any implementation.
The (one and only) ontological model of an enterprise shows the essence of its oper-
ation. It is the starting point for designing and implementing all kinds of changes.
It is also extremely stable over time; most changes appear to be changes in the
implementation. Enterprise architecture concerns the identification, the specifica-
tion, and the application of design principles, which come in addition to the spe-
cific requirements of every change project. Design principles are the operational
shape of an enterprise’s strategic basis (mission, vision). Only in this way can one
achieve and guarantee that the operations of an enterprise are fully compliant with
its mission and strategies. Lastly, enterprise governance constitutes the organiza-
tional conditions for incorporating enterprise ontology and enterprise architecture
in an enterprise’s practice. It constitutes the primary condition for making the
enterprise engineering approach feasible and beneficial.

The Current Evidence
The vast majority of strategic initiatives fail, meaning that enterprises are un-

able to gain success from their strategy. The high failure rates are reported from

! Basically and principally, only humans can take the role of social individual. We
do recognize, however, the increasing belief among researchers that in the future
artifacts could also take this role.
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various domains: total quality management, business process reengineering, six
sigma, lean production, e-business, customer relationship management, as well
as from mergers and acquisitions. It appears that these failures are mostly the
avoidable result of an inadequate implementation of the strategy. Rarely are they
the inevitable consequence of a poor strategy. Abundant research indicates that
the key reason for strategic failures is the lack of coherence and consistency, col-
lectively also called congruence, among the various components of an enterprise.
At the same time, the need to operate as an integrated whole is becoming in-
creasingly important. Globalization, the removal of trade barriers, deregulation,
etc., have led to networks of cooperating enterprises on a large scale, enabled by
the virtually unlimited possibilities of modern information and communication
technology. Future enterprises will therefore have to operate in an ever more
dynamic and global environment. They need to be more agile, more adaptive,
and more transparent. In addition, they will be held more publicly account-
able for every effect they produce. These challenges are traditionally addressed
by black-box-thinking-based knowledge, i.e., knowledge concerning the function
and the behavior of enterprises, as contained in the organizational sciences.
Such knowledge is sufficient, and perfectly adequate, for managing an enterprise
(within the range of control). However, it is definitely inadequate for changing an
enterprise. In order to bring about changes, white-box-based knowledge is needed,
i.e., knowledge concerning the construction and the operation of enterprises.
Developing and applying such knowledge requires no less than a paradigm shift
in our thinking about enterprises, since the organizational sciences are domi-
nantly oriented towards organizational behavior, based on black-box thinking.

The Evolutionary Milestones

The current situation in the organizational sciences resembles very much the one
that existed in the information systems sciences around 1970. At that time, a
revolution took place in the way people conceived information technology and its
applications. Since then, people have been aware of the distinction between the
form and the content of information. This revolution marks the transition from
the era of data systems engineering to the era of information systems engineer-
ing. The comparison we draw with the information systems sciences is not an
arbitrary one. On the one hand, the key enabling technology for shaping future
enterprises is modern information and communication technology (ICT). On the
other hand, there is a growing insight in the information systems sciences that
the central notion for understanding profoundly the relationship between orga-
nization and ICT is the entering into and complying with commitments between
social individuals. These commitments are raised in communication, through the
so-called intention of communicative acts. Examples of intentions are requesting,
promising, stating, and accepting. Therefore, as the content of communication
was put on top of its form in the 1970s, the intention of communication is now
put on top of its content. It explains and clarifies the organizational notions
of collaboration and cooperation, as well as authority and responsibility. It also
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puts organizations definitely in the category of social systems, very distinct from
information systems. Said revolution in the information systems sciences marks
the transition from the era of information systems engineering to the era of
enterprise engineering, while at the same time merging with relevant parts of
the organizational sciences, as illustrated in Fig. 1.

Organization
Information Systems Sciences Sciences

, Data Systems
J Engineering

l

Conteit o Information, , Information Systems
; Communication Engineering
i l L

= i Collaboration, . . .
Intention-—» Cooperation | [Enterprise Engineering

Fig. 1. Enterprise Engineering

The mission of the discipline of enterprise engineering is to combine (relevant
parts from) the organizational sciences and the information systems sciences, and
to develop theories and methodologies for the analysis, design, and implementa-
tion of future enterprises. Two crucial concepts have already emerged that are
considered paramount for accomplishing this mission: enterprise ontology and
enterprise architecture. A precondition for incorporating these methodologies
effectively in an enterprise is the establishment of enterprise governance.

Theoretically, enterprise ontology is the understanding of an enterprise’s con-
struction and operation in a fully implementation independent way. Practically,
it is the highest-level constructional model of an enterprise, the implementation
model being the lowest one?. Compared to its implementation model, the onto-
logical model offers a reduction of complexity of well over 90%. Only by applying
this notion of enterprise ontology can substantial changes of enterprises be made
intellectually manageable.

Theoretically, enterprise architecture is the normative restriction of design
freedom. Practically, it is a coherent and consistent set of principles that guides

2 Dietz, J.L.G., Enterprise Ontology — Theory and Methodology, Springer, 2006, ISBN
978-3-540-29169-5
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the (re)design and (re)implementation of an enterprise, and that comes in ad-
dition to the specific requirements of a change project®. These principles are
derived from the enterprise’s strategic basis (mission, vision). Only by applying
this notion of enterprise architecture can consistency be achieved between the
strategic basis and the operational business rules of an enterprise.

Enterprise governance is the organizational competence for continuously ex-
ercising guiding authority over enterprise strategy and architecture development,
and the subsequent design, implementation, and operation of the enterprise?.
Adopting this notion of enterprise governance enables an enterprise to be compli-
ant with external and internal rules, and to perform in an optimal and societally
responsible way.

Modeling and Simulation

Every time that a change happens in the business environment or a change is
required due to certain circumstances, it results in analysis and design of some
aspects of the enterprise (organization, business processes, supporting technol-
ogy, etc.). Current trends in business process management show that processes-
oriented approaches are receiving increasing attention in analyzing and designing
enterprises and implementing innovations addressing the external forces (cus-
tomers, competitors, environment, etc.). As the very core of process innovation
is change, and changes always need to be evaluated in comparison with different
scenarios and situations, this demands an even more integral role of modeling
and simulation in the design, redesign, and process improvement activities of
enterprise engineering. Obviously any change is risky and may have serious con-
sequences for enterprises. Early mitigation of risks associated with redesign and
innovation is highly important, especially in situations with many uncertainties.
Here is where modeling and simulation play an enormous role in the analysis,
design, redesign, comparison of alternatives, and measurement of the effects of
changes®.

Ontology-Based Development of Information Systems

Based on the notion of enterprise engineering, new modeling methodologies are
needed to cope with the specific aspects of an enterprise as a designed and en-
gineered artifact. Such methodologies should not only comprise methods and
models to design the enterprise in order to understand and change it, but also

3 Hoogervorst, J.A.P., Dietz, J.L.G.: Enterprise Architecture in Enterprise Engineer-
ing. In: Enterprise Modeling and Information Systems Architecture, Vol. 3, No. 1,
July 2008, pp 3-11, ISSN 1860-6059

4 Hoogervorst, J.A.P., Enterprise Governance and Enterprise Architecture, Springer,
2009, ISBN 978-3-540-92670-2

® Barjis, J. (2007). Automatic Business Process Analysis and Simulation Based on
DEMO. Journal of Enterprise Information Systems, Vol. 1, No. 4, pp. 365-381
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to design and implement information systems supporting the operations and
decision makings of such enterprises. Several enterprise modeling methodologies
exist and are widely applied in practice today. But most of them are not based on
a well-founded theory that integrates the notion of construction and operation
of the enterprise in a fully implementation-independent way. Said approaches
therefore result in unnecessarily complex, unstable, and unwieldy models in-
cluding not only the essential features of an enterprise. The same holds for the
models of the supporting information systems, which are based on those enter-
prise models. In order to provide valuable information to business people who
make decisions about requirements, use the solutions and make decisions about
future strategies, both the enterprise models and the supporting information sys-
tem models need to be provided on a high level of abstraction. Therefore, there
is a need for new and innovative methodologies applying the notion of enter-
prise ontology, and for new methods transforming such ontological models into
information system models®. The resulting information system models have a
reference character. That means that they are stable since they are based on on-
tological models, which are completely implementation independent. A business
domain is not going to change often, but the implementation of that business
domain may change easily.

June 2010 Jan L.G. Dietz
Antonia Albani
Joseph Barjis

5 Albani, A., Dietz, J., 2008. Software and Data Technologies, Second International
Conference, ICSOFT/ENASE 2007, Barcelona, Spain, July 22-25, 2007, Revised
Selected Papers. Vol. 22. Springer Verlag, Ch. Benefits of Enterprise Ontology for
the Development of ICT-Based Value Networks, pp. 322.
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