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Background – About me
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Background – Research interests 

My general interest:
• Foundations and applications of domain modeling (FADO)
• Model-driven systems

Key application fields:
• Modeling in an enterprise context (EM, IM)
• Enterprise design management   (EA, ISE, EE, BPM, OD, …)
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Background – Relevant papers
• H. A. Proper and G. Guizzardi. On Domain Conceptualization. In D. Aveiro, G. Guizzardi, R. Pergl, 

and H. A. Proper, editors, Advances in Enterprise Engineering XIV - 10th Enterprise Engineering 
Working Conference, EEWC 2020, Bozen-Bolzano, Italy, September 28, October 19, and November 
9-10, 2020, Revised Selected Papers, volume 411 of Lecture Notes in Business Information 
Processing, pages 49-69. Springer, Heidelberg, Germany, 2021. ISBN: 978-3-030-74195-2

• G. Guizzardi and H. A. Proper. On Understanding the Value of Domain Modeling. In G. Guizzardi, T. 
P. Sales, C. Griffo, and M. Furnagalli, editors, Proceedings of 15th International Workshop on Value 
modeling and Business Ontologies (VMBO 2021), Bolzano, Italy, 2021, volume 2835 of CEUR 
Workshop Proceedings. CEUR-WS.org, 2021.

• H. A. Proper and G. Guizzardi. Modeling for Enterprises; Let's go to RoME ViA RiME. In PoEM 2022 
Forum Proceedings. CEUR-WS.org, 2022

• H. A. Proper and G. Guizzardi. On views, diagrams, programs, animations, and other models. In S. 
Strecker and J. Jung, editors, Informing Possible Future Worlds - Essays in Honour of Ulrich Frank, 
chapter 5, pages 123-138. Logos Verlag, Berlin, Germany, 2024. ISBN: 978-3-8325-5768-3 
https://doi.org/10.30819/5768
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Modeling practices

Modeling is natural

Modeling practices emerge naturally
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Modeling practices

Modeling is natural

Modeling practices emerge naturally

When modeling becomes critical, we should start talking 
about modeling capabilities …

Including modeling related concepts and tooling …
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Model-driven systems engineering
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How do these relate?



Framework

Domain modeling

Return on Modeling Effort

Conceptual fidelity of models

Managing complexity
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What is a domain model?
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Domain model

A social artefact that is 
 understood, and acknowledged, 
  by a (collective) human agent 
   to represent 
    an abstraction 
of some domain 
 for a particular cognitive purpose
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H. A. Proper and G. Guizzardi. On Domain Conceptualization. In D. Aveiro, G. Guizzardi, R. 
Pergl, and H. A. Proper, editors, Advances in Enterprise Engineering XIV - 10th Enterprise 
Engineering Working Conference, EEWC 2020, Bozen-Bolzano, Italy, September 28, October 
19, and November 9-10, 2020, Revised Selected Papers, volume 411 of Lecture Notes in 
Business Information Processing, pages 49-69. Springer, Heidelberg, Germany, 2021. 
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Domain model

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

Examples:
 enterprise models, business process models,
 ontology models, software models, information models,
 value models, … .. .
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Domain model

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

Models are represented on some kind of medium

This could be an interactive, or a non-interactive medium

It could also be an “experiential” medium
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Domain model

A social artefact that is understood, and acknowledged, by a 
(collective) human agent to represent an abstraction of some 
domain for a particular cognitive purpose
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{ dynamic, static } x { models, domains }

The modeled domain may be static or dynamic

The model (qua artifact) may be static or dynamic

Examples (domain : model)
• Dynamic : dynamic  An animation of a business process
• Dynamic : static A business process in BPMN
• Static : dynamic A navigable application architecture
• Static : static A diagram with an application architecture

24



{ dynamic, static } x { models, domains }

The modeled domain may be static or dynamic

The model (qua artifact) may be static or dynamic

Dynamic models can be interactive or non-interactive

For instance: a “My Pizzeria” game of a planned pizzeria
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Return on Modeling Effort (RoME)

Effort in creating, administering, and using, models
• How to measure?
• How to reduce?

Benefits of creating and using models
• How to measure?
• How to increase?
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Value bearers for modeling

Value in creation
The process of (co)creating a (conceptual) domain model

Value in use
The operational usage of the model (in line with its purpose)

Value in transaction
The (ownership of the) model itself
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ViA: Value in Action

Value in creation
The process of (co)creating a (conceptual) domain model

Value in use
The operational usage of the model (in line with its purpose)
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Domain model

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

For what purpose do we create models?
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Domain models as complex speech acts

31

C. K. Ogden and I. A. Richards. The Meaning of Meaning - A Study of the 
Influence of Language upon Thought and of the Science of Symbolism. 
Magdalene College, University of Cambridge, Oxford, United Kingdom, 1923.

Semiotic triangle



Foundations: Taxonomy of modeling goals

Philosophy of mind and philosophy of language:
 Direction of fit

John R. Searle, S. Willis, et al. Intentionality: An essay in the 
philosophy of mind, Cambridge university press, 1983.
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Direction of fit

X-to-Y = Make/does X fit to Y ?

World-to-Mind (or World-to-Word) “Make it so!”

Mind-to-World (or Word-to-World) “Is it so?”

World-to-Word-to-World               “By the powers vested in me!”
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Direction of fit

X-to-Y = Make/does X fit to Y ?

World-to-Model    “Make it so!”

Model-to-World    “Is it so?”

World-to-Model-to-World “By the powers vested in me!”

34
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Conceptual (domain) model

Traditional view from information systems engineering:
• conceptual models express the concepts, and their 

(allowed) relations, of the universe of discourse, while 
avoiding the inclusion of implementation/storage details

The conceptual model of the universe of discourse

37

ISO/IEC JTC 1/SC 32 Technical Committee on Data management and
interchange. Information processing systems - Concepts and Terminology for
the Conceptual Schema and the Information Base. 
Technical Report ISO/TR 9007:1987, ISO, 1987.



Conceptual (domain) model

Older roots:

as discussed in:

38

M. R. Quillian. Semantic memory, Semantic Information
Processing. PhD thesis, MIT, Massachusetts, 1968.

N. Guarino, G. Guizzardi, and J. Mylopoulos. 
On the philosophical foundations of conceptual models. 
Information Modelling and Knowledge Bases XXXI, 321:1, 2020.



Conceptual (domain) model

A domain model, where
• the purpose of the model is dominated by the ambition for the 

model to remain as-true-as-possible to the conceptualization
of the domain by the collective agent, while 

• there is an explicit mapping from the elements in the model to 
the latter conceptualization
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Conceptual (domain) model

A domain model, where
• the purpose of the model is dominated by the ambition for the 

model to remain as-true-as-possible to the conceptualization
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• there is an explicit mapping from the elements in the model to 
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Conceptual fidelity 



Non/not-so conceptual (domain) models?
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A domain model that has a representation, that is suitable for 
some computational or experiential purpose, which 
compromises the conceptual truefulness

It typically involves elements that do not pertain to the domain 
as such, but rather to its (designed) utilization

Could e.g. be implementation or experiental related utilization

Utilization-design (domain) model

42Conceptual fidelity 



Conceptual versus utilization-design
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Conceptual versus utilization-design
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Conceptual versus utilization-design

Each utilization-design model should have an underlying 
conceptual model
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Conceptual versus utilization-design

Each utilization-design model should have an underlying 
conceptual model

Different utilization-design models can have the same 
underlying conceptual model
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Conceptual versus utilization-design

Each utilization-design model should have an underlying 
conceptual model

Different utilization-design models can have the same 
underlying conceptual model

Utilization-design is also connected to the medium used to 
represent the model, and ultimately the purpose of the model
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Views
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ArchiSurance Case Study 

www.opengroup.org A  C a s e  S t u d y  P u b l i s h e d  b y  T h e  O p e n  G r o u p  14 

Phase C: Baseline Information Systems Architectures 
(Applications) 

Since the merger, the three divisions have adopted a common web portal, contact center software suite, and 
document management system. Also, the company has selected a strategic CRM solution and implemented it 
for both Home & Away and PRO-FIT. However, due to management’s focus on minimizing post-merger 
risks while continually improving the day-to-day performance of each division, core business application 
rationalization has not begun. Now that ArchiSurance has met post-merger performance expectations, 
investors expect substantial IT cost savings through the adoption of a common set of product and customer-
focused applications. Therefore, a number of challenges remain. Home & Away still uses its pre-merger 
policy administration and financial application packages, while PRO-FIT and Legally Yours still use their 
own pre-merger custom monolithic applications. 

 
Figure 10: Application Landscape 

Application Co-Operation 

ArchiMate defines an Application Co-operation viewpoint to show an overview of the application landscape 
and the dependencies between the applications: 

The Application Co-operation viewpoint describes the relationships between applications components in 
terms of the information flows between them, or in terms of the services they offer and use. This viewpoint is 
typically used to create an overview of the application landscape of an organization. This viewpoint is also 
used to express the (internal) co-operation or orchestration of services that together support the execution of a 
business process. 

The TOGAF counterpart of this viewpoint is the Application Communication diagram. 



Views
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www.opengroup.org A  C a s e  S t u d y  P u b l i s h e d  b y  T h e  O p e n  G r o u p  14 

Phase C: Baseline Information Systems Architectures 
(Applications) 

Since the merger, the three divisions have adopted a common web portal, contact center software suite, and 
document management system. Also, the company has selected a strategic CRM solution and implemented it 
for both Home & Away and PRO-FIT. However, due to management’s focus on minimizing post-merger 
risks while continually improving the day-to-day performance of each division, core business application 
rationalization has not begun. Now that ArchiSurance has met post-merger performance expectations, 
investors expect substantial IT cost savings through the adoption of a common set of product and customer-
focused applications. Therefore, a number of challenges remain. Home & Away still uses its pre-merger 
policy administration and financial application packages, while PRO-FIT and Legally Yours still use their 
own pre-merger custom monolithic applications. 

 
Figure 10: Application Landscape 

Application Co-Operation 

ArchiMate defines an Application Co-operation viewpoint to show an overview of the application landscape 
and the dependencies between the applications: 

The Application Co-operation viewpoint describes the relationships between applications components in 
terms of the information flows between them, or in terms of the services they offer and use. This viewpoint is 
typically used to create an overview of the application landscape of an organization. This viewpoint is also 
used to express the (internal) co-operation or orchestration of services that together support the execution of a 
business process. 

The TOGAF counterpart of this viewpoint is the Application Communication diagram. 

An all encompassing, and too large to show, 
XXX model with lots of crossing lines …



A view (on another) domain model is:
• A domain model of the modeled domain, which differs from 

the original domain model, while:
- being at least at the same level of conceptual fidelity,
- and provide a coherent subset of the information as
  (potentially) provided by the original domain model

Views
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Operations to construct views
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Operations to construct views

Selection:
• Focusing of the view on a specific part of the original model
• Leading question: What to focus on?
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Operations to construct views

Selection:
• Focusing of the view on a specific part of the original model
• Leading question: What to focus on?

Distillation:
• Further abstracting away from the original domain, by 

distilling specific aspects of the domain
• Leading question: What phenomena to include?
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Operations to construct views

Summarization:
• Further abstracting away from the original domain, by 

clustering different elements into more coarse grained ones
• Leading question: What level of detail is needed?
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Operations to construct views

Summarization:
• Further abstracting away from the original domain, by 

clustering different elements into more coarse grained ones
• Leading question: What level of detail is needed?
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Aggregation of relations, (un)folding of models, 
decomposition, schema abstraction, …



Operations to construct views

Summarization:
• Further abstracting away from the original domain, by 

clustering different elements into more coarse grained ones
• Leading question: What level of detail is needed?

Translation:
• A translation between one modeling language/medium to 

another modeling language/medium
• Leading question: Which language and medium to use?
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Operations to construct views

Summarization:
• Further abstracting away from the original domain, by 

clustering different elements into more coarse grained ones
• Leading question: What level of detail is needed?

Translation:
• A translation between one modeling language/medium to 

another modeling language/medium
• Leading question: Which language and medium to use?

62



View update “problem”

A view is a model that is derived from another model

Generally involves a surjective function …

Views can be edited as well …

Does lead to the traditional “view update” problem when the 
view involves e.g. a further abstraction or a temporal selection
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Tables
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Table (qua model)

A model/view with a static (in principle) two-dimensional grid 
representation of a (possibly derived) ternary relation (type) 
concerning the modeled domain

Dynamic-ifying a table:
• We could “allow” ourselves to blend in/out specific 

rows/columns, thus changing the “informational payload” 
that the model provides to us at that moment
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Spreadsheets as models?

A spreadsheet can be used to represent/render a table

A spreadsheet with actual formulas, but no “open” cells would 
be an example of a table (qua model) with derived parts

A spreadsheet with “intentionally left open” cells to enable 
“what if analysis” is an example of an interactive model as it 
allows one to “play” with the model

67



Diagram (qua model)

A model that is represented in a two dimensional (static) 
graphical form

Dynamic-ifying diagrams:
• We could allow ourselves to blend in/out specific (types of) 

elements [ think: layers in Google Maps ]
• Or … enable navigation through the model based on 

(different kinds of) part-whole relations 
   [ think: zooming in on Google Earth ]
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Specifications
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Specifications

A model that normatively prescribes the properties of a (to be 
designed, to be elaborated, to happen, …) phenomenon
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Program (qua representation)

A specification which captures the required behaviour of a 
computer in an actionable way, such that a computer can 
directly exhibit this required behaviour (via interpretation or 
compilation)
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Simulation (qua model)

A model that provides a simulation of the dynamic behaviour  
of the modelled domain

If simulation-runs can be generated “on the fly” based on 
different scenario’s, the simulation (qua model) becomes an 
interactive model
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Animation (qua model)

A model that is represented as a “movie” that illustrates the 
dynamic behaviour in the modelled domain in terms of the 
involved agents, subjects, etc

If animation-runs can be generated “on the fly” based on 
different scenario’s, the animation (qua model) becomes an 
interactive model
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