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Background

My general interest:
* Foundations and applications of domain modelling
 Modelling practices

Key application field to enable with model-driven systems:

* Modelling practices in an enterprise context
« EA, ISE, EE, BPM, ...
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Abstract

Humanity has long since used models, in different shapes and forms, to understand, redesign, communicate about, and shape,
the world around us; including many different social, economic, biological, chemical, physical, and digital aspects. This has
resulted in a wide range of modeling practices. When the models as used in such modeling practices have a key role to play
in the activities in which these practices are ‘embedded’, the need emerges to consider the effectiveness and efficiency of
such processes, and speak about modeling capabilities. In the latter situation, it also becomes relevant to develop a thorough
understanding of the artifacts involved in modeling practices/capabilities. One context in which models play (an increas-
ingly) important role is model-driven systems development, including software engineering, information systems engineer-
ing, business process engineering, enterprise engineering, and enterprise architecture management. In such a context, we
come across a rich variety of modeling related artifacts, such as views, diagrams, programs, animations, specifications, etc.
In this paper, which is actually part of an ongoing ‘journey’ in which we aim to gain deeper insights into the foundations
of modeling, we take a fundamental look at the variety of modeling related artifacts as used in the context of model-driven
(systems) development, while also presenting an associated framework for understanding, synthesizing the insights we
obtained during the ‘journey’ so-far. In doing so, we will also argue that the aforementioned artifacts are actually specific
kinds of models, albeit for fundamentally different purposes. The provided framework for understanding involves definitions
of domain model, the Return on Modeling Effort (RoME), the conceptual fidelity of domain models, as well as views as a
mechanism to manage the complexity of domain models.
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Abstract

Models have long since been used, in different shapes and forms, to understand, communicate about, and (re)shape, the
world around us; including many different social, economic, biological, chemical, physical, and digital aspects. This is also
the case in the context of enterprise architecture (EA), where we see a wide range of models in many different shapes and
forms being used as well. Researchers in EA modeling usually introduce their own lexicon, and perspective of what a model
actually is, while accepting (often implicitly) the accompanying ontological commitments. Similarly, practitioners of EA
modeling implicitly also commit to (different) ontologies, resulting in models that have an uncertain ontological standing.
This is because, for the subject domain of enterprise architecture models (as opposed to the content of such models), no
single ontology has gained major traction. As a result, studies into aspects of enterprise architecture models, such as “model
quality” and “return on modeling effort”, are fragmented, and cannot readily be compared or combined. This paper proposes
a comprehensive applied ontology, specifically geared to enterprise architecture modeling. Ontologies represent structured
knowledge about a particular subject domain. It allows for study into, and reasoning about, that subject domain. Our ontology
is derived from a theory of modeling, while clarifying concepts such as “enterprise architecture model”, and introduces novel
concepts such as “model audience” and “model objective”. Furthermore, the relevant interrelations between these different
concepts are identified and defined. The resulting ontology for enterprise architecture models is represented in OntoUML,
and shown to be consistent with the foundational ontology for modeling, Unified Foundational Ontology.

y Is Enterprise e - Ontology - Domain model - Enterprise architecture modeling - Enterprise architecture
model - Architecture - Model quality

Introduction

Whenever we are confronted with complex phenomena,
such as the processes we observe in nature, the construc-
tion of buildings, the design of information systems, etc.,
we tend to ‘work with” an abstraction (in our mind) of the
actual phenomenon; zooming in on those ‘properties’ of the
phenomenon that matter to us, while filtering out all the
properties that are not germane to the goals at hand. When
we externalize this abstraction in terms of some artifact,
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then to us, as an individual, this artifact is a model of the
observed phenomenon. For such a model to be ‘recognized’
as a model, the artifact needs to be a human understandable
representation of said abstraction.

The latter view on models is rooted on (among others)
the definitions of model as provided by e.g. Apostel [1] and
Stachowiak [73]. Here, it is important to already acknowl-
edge the fact that the notion of model as put forward by these
scholars does not stipulate any a priori constraints on e.g.
the level of completeness, precision, or even (mathematical)
formality of the model. Depending on the situation, and the
purpose of a model, different requirements can be put on a
model [6, 39], including requirements regarding, e.g., its
completeness, precision, or formality.

In line with the general notion of domain as e.g. provided
in the Webster dictionary [79] “a sphere [...] of knowledge,
influence, or activity”, we prefer to refer to these models
as domain models, where the term domain refers to the
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1 Introduction
1.1 Models to understand and shape the world

In dealing with complex phenomena, such as processes in
nature, the construction of a building, the design of an infor-
mation system, etc, we tend to ‘work with’ an abstraction
(in our mind) of the actual phenomenon, while zooming in
on those properties of the phenomenon that matter to us, and
filtering out all the properties that are not relevant to the goals
at hand. When we decide to externalize this abstraction in
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terms of some artifact, then this artifact is a model (to us, as
an individual) of the observed phenomenon [50].

In general, the resulting models may take different shapes
and forms, such as sketches, precise drawings, textual speci-
fications, formal specifications, or tangible forms mimicking
key physical properties of some original. The suitability of
these different shapes and forms of models, depends on the
purpose (including the audience) the model should serve [17,
51]. This general view on models is in line with foundational
work on the concept of model by, e.g., Apostel [3], and Sta-
chowiak [63]. What is important to stress here, is the fact
that the notion of model should not be “framed” into only
referring to formal models or boxes-and-lines diagrams.

In a development/engineering context, models can be used
to, e.g., study, describe, or explain, the current state of affairs,
as well as capture (at different levels of precision, detail, and
normative strength) guidance toward a future desired state of
affairs.
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Domain model

A social artefact that is
understood, and acknowledged,
by a (collective) human actor
to represent
an abstraction
of some domain
for a particular cognitive purpose




Domain model

A social artefact that is understood, and acknowledged, by a
(collective) human actor to represent an abstraction of some
domain for a particular cognitive purpose

Traditional examples:

enterprise models, business process models,
software models, information models, ... ...
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omain model

social artefact that is understood, and acknowledged, by a
collective) human actor to represent an abstraction of some
omain for a particular cognitive purpose
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For Enterprise Architects ... ;-)

A view is a model that is derived from another model

It may:

* have a stricter focus

* further abstract from the original domain

* use other symbols & language for its representation
* use another medium for its representation
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Modelling practices

Modelling is natural

Modelling practices emerge naturally

When modelling becomes critical ...
then we should concern ourselves with modelling capabilities
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Return on Modelling Effort (RoME)

Modelling involves different (potential) efforts

Beforehand:
 Learn a language/conventions
* Acquire needed tools and infrastructures
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Return on Modelling Effort (RoME)

Modelling involves different (potential) efforts

During model creation:
 Gather relevant sources
* Creation of the model
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Return on Modelling Effort (RoME)

Modelling involves different (potential) efforts

After model creation:
 Management of the model
o Utilization of the model

* Interpreting the model
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Return on Modelling Effort (RoME)

Modelling is done for a reason ... its purpose

As such, it presumably adds value

Value-in-Action (ViA):
e Value-in-Use of a model
e Value-in-Creation of a model

' V4
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Return on Modelling Effort (RoME)

Modelling is done for a reason ... its purpose
As such, it presumably adds value

Value-in-Action (ViA):
e Value-in-Use of a model
 Value-in-Creation of a model

{ understand, assess, diagnose, design, realise, operate, regulate, ...}




Return on Modelling Effort (RoME)

Modelling is done for a reason ... its purpose
As such, it presumably adds value

Value-in-Action (ViA):
* Value-in-Use of a model
* VValue-in-Creation of a model

{ collaborative, individual } x { appreciation, ideation, ... }
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Enterprise models

A domain model pertaining to an enterprise

Could pertain to:

» different aspects (business to IT) and their relations
*its past, current, and desired affairs



Enterprise models

A domain model pertaining to an enterprise

Can be:

» Extensional models (e.g. expressed in ArchiMate)

* Intensional models (e.g. in terms of architecture
principles)
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Role of Enterprise (Architecture) Models

Understand
Assess
Diagnose
Plan
Realise
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Break out sessions

Topics:

1. Powerpoint and stories are an enterprise architect's best modelling tool
Moderator: Marijke

2. The board has the responsibility to understand architectural models
Moderator: Erik
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