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1 Introduction

Present day enterprises need to be agile to improve their chances of survival. In other words, they need the
ability to quickly adapt themselves to changes in their environment, and seize opportunities as they avail
themselves. These developments pose fundamental design challenges to present day enterprises, and fuels
the need for an architecture based approach to the design and evolution of enterprises [12]. Moreover, it re-
quires a clear engineering framework which relates the essential, implementation independent, perspective
on the enterprise to its implementation in terms of different forms of technologies and other means (such as
organisations and people). In this short paper, we are concerned with such a framework, which combines
theoretical insights and experiences from practice.

2 Engineering frameworks

When designing and evolving enterprises (including their IT support) several frameworks [4,5,7,14,17] can
be used to better structure the design activities. In particular the process of moving from the motivations of
stakeholders, via an essential (implementation independent) view on the enterprise, to its implementation
using different technologies, can benefit from the use of such a framework to structure the design activities.
Inn a services based economy, where networked enterprises become the dominant form of organising,
the design of an enterprise is not simply a matter of top-down design. In larger enterprises, in particular
networked enterprises, there are bound to be emergent forces that change the enterprise from within. A
networked enterprise is not a machine, but rather an organism. Another important requirement on such
an enterprise engineering framework is therefore its ability to deal with a discrepancy between top-down
design and bottom-up emergence of new/evolved structures.

In our research activities, as well as our work in industry, we strive to create a design framework that
provides us with the ability to define the essence of an enterprise on a level abstracting from implementation
details, while at the same time relating this to the chosen implementation. It is our opinion that in order
to achieve this, a synthesis between aspects of existing frameworks is required. For example, DEMO [5]
focuses on the productional essence of enterprises by providing an implementation independent way of
describing the essence of the way the enterprise, as a collective of social individuals, produces its results.
At the same time, ArchiMate [8] and the Integrated Architecture Framework (IAF) [4] provide frameworks
which link across different levels of implementation and construction abstraction.

Each of these existing frameworks has their own merits. In our work we therefore try to integrate the
benefits of these frameworks in an attempt to arrive at a framework which indeed makes a distinction
between the essential perspective of an enterprise and several levels of abstractions with regards to its
construction and implementation. In [10,11] we have reported on a first version of an enterprise engineering
framework, which tried to combine DEMO [5] and some basic aspects of the IAF [4]. In [12] we also
investigated the added value of combining value modelling [6] with transaction models from DEMO [5].
In this short note, we report on a further evolution of this framework.



3 Dimensions of the framework

Below, we briefly discuss the three dimensions of the enterprise engineering framework as it currently
stands. It is important to realise that the proposed framework is primarily intended as a framework for
reasoning and understanding. It allows designers to link the goals of stakeholders, via an implementation
independent view on an enterprise, to its actual implementation. This reasoning can be applied in a top-
down style, or can be used to understand the impact of new emergent structures that appear (‘spontaneous’)
in the current implementation of the enterprise.

3.1 Design motivation

The first dimension of the framework is concerned with the motivation of the design of an enterprise in
terms of the goals of stakeholders. It essentially follows a similar line of reasoning as advocated by the
Business Motivation Model [1]. Within this dimension, we make a distinction between the motivations of
the stakeholders involved, directives to be adhered to by the design, and the actual design.

The motivations refer to the desires and goals of stakeholders with regards to (the part of) the enterprise
being (re)designed. At this level we can use languages such as i* [16] to express the goals of the stake-
holders, and underpin the possible (positive or negative) impact which alternative designs of the (future)
enterprise may have on these goals.

Based on the goals of the stakeholders, and the possible impact of different designs of the enterprise, the
stakeholders may want to formulate directives to guard their interests. This is in line with the business
motivation model [1], where the impact of influencers on the interests of stakeholders may lead to the
formulation of directives. In the context of enterprise engineering, these directives take the form of design
principles that apply in general, or more specific requirements that apply to specific parts of the enterprise
being designed.

The design of the enterprise provides the actual specification of the enterprise in terms of value exchanges,
the actors involved, transactions between the actors, services, processes, IT support, et cetera. In sum, the
motivations of stakeholders lead to directives, which the design must comply to.

3.2 System type

In our view, enterprises are primarily social systems, in which the (atomic) elements are social individuals.
The core operating principle of an enterprise is that the constituent social individuals enter into and comply
with commitments regarding the products or services to be created or delivered [5]. In doing so, the social
individuals communicate, in other words, they exchange information by means of information carriers
(such as documents).

As discussed in [5] three types of systems can be discerned that are core to the functioning of an enterprise:

o The performative system focusses on the entering into and complying with commitments, by social
individuals.

e The informative system supports the performative system, and is concerned with information ex-
changes between the social individuals.

e The formative system supports the informative system, and is concerned with the

In the actual implementation of the three system types, the social individuals are typically realised by
human beings, who will use technologies or other means to conduct their activities.

DEMO [5] suggests to use Business-organisation, Information-organisation, and Document-organisation
respectively as synonyms for the three types of systems. In this paper we refrain from these terms, since
business and information typically have other co-notations in other engineering frameworks.

3.3 Levels of construction

In this dimension, we distinguish between the function of a system, its implementation independent con-
struction, and its actual implementation:



e At the function level, the (different system types of the) enterprise being engineered is regarded as
a black box, while describing its (desired) functionality from the perspective of the using system
and/or its stakeholders.

e The ontological construction level takes a white box perspective on the enterprise. It is concerned
with the actual construction of the enterprise, showing how it will realise the functionality identified
at the function level, while doing so in a way which is completely independent of any implementation
details.

e The implementation construction level provides a model of how the ontological design will be im-
plemented using socio-technical means, such as people, organisations and technologies. Within this
level, we identify two sub-levels:

— The infrastructure level deals with the underlying socio-technological infrastructure as it will
be used.

— The application level shows how the socio-technological infrastructure for a specific technol-
ogy is used in the implementation. In the case of IT, this corresponds to custom-made (or
specially configured) software applications. In the case of people, this involves the definition
of specific work processes.

Furthermore, we distinguish between different socio-technical means that are used in the implemen-
tation: human, other parties, ICT, machines, et cetera.

4 The enterprise engineering framework

Figure 1 depicts the complete enterprise engineering framework. It also depicts how the distinctions be-
tween the different levels and system types fades when moving towards the directives and motivations.
Typically, directives such as architecture principles impact on multiple levels and system types [11]. At the
level of stakeholder motivations, this will be even more so.

Figure 1 also illustrates that a distinction should be made between the implementation of the enterprise
as it exists in reality, and the model of this implementation. In the case of a top-down design process,
one will endeavour to implement the enterprise conform its design. However, in reality, the implemented
enterprise will continue to evolve, in particular due to the autonomicity of the social individuals. This
means that as time moves on, discrepancies may surface between the model of the implementation and the
actual implementation. In such cases, either the design (possibly including the ontological construction
and function) need to be updated, or the changes in the actual enterprise need to be rectified in accordance
to the design.

Existing languages and frameworks such as i* [16], SBVR [13], DEMO [5], e3Value [6], BPMN [3],
UML [15] and ArchiMate [8] can be applied in different different cells of the framework:

e Motivations — As a goal modelling technique, i* is suitable to express the motivations of stakeholders.

e Directives — As a standard for the denotation of business rules, SBVR is quite suitable to express
requirements and architecture principles in particular [2].

e Function — e3Value can be used to provide a functional model of the value exchanges in which the
enterprise will participate, and/or the value web of a networked enterprise.

e Ontological construction — DEMO as a language and method is explicitly positioned for the creation
of the ontological construction of an enterprise.

As a language, The Open Group’s ArchiMate standard does not make a clear distinction between an
ontological perspective and the implementation construction. However, the business layer of Archi-
Mate can be used to represent an implementation independent design of the enterprise. Furthermore,
ArchiMate does also not make a very clear distinction between the performative, informative and
formative system types. However, with the right methodological discipline, the language can be
used.



o [mplementation construction — ArchiMate’s business layer can also be used to represent the imple-
mentation of that part of the enterprise which will be conducted by human beings, while its appli-
cation and technology layer are dedicated to the IT parts of an enterprise’s implementation. The
OMG’s BPMN and UML standards can also be used to model the human processes as well as IT
support, albeit at a more detailed level than ArchiMate, which is specifically targeted at an enterprise
architecture level.

As also hinted at in [12], it seems beneficial to more tightly integrate these languages. When looking at
the architecture of the ArchiMate language [9], then the general idea of using a generic core for open-
active systems can be used to integrate these languages in an attempt to completely cover the enterprise
engineering framework, while also creating a strong cohesion between the different models.
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Figure 1: The enterprise engineering framework

5 Conclusion

In this short paper we discussed a new iteration of the enterprise engineering framework. We also showed
how existing languages can be used to represent models of different aspects of the framework. We intend
to further develop the framework by populating the framework in terms of some existing case studies. The
next step will be to indeed better integrate the existing languages to more completely cover the enterprise
engineering framework.
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