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    Understanding the things we talk about



Background

2



Background - From theory to practice, and back

3



Background - From theory to practice, and back

4



Background - From theory to practice, and back

5



Research is team work

Marija Bjeković


Bas van Gils


Giancarlo Guizzardi


Stijn Hoppenbrouwers

6



Agenda

Role


Foundations


Challenges 

7



Agenda

Role


Foundations


Challenges 

8



Domain modelling - Goes by different names
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Ontology modelling Business process modelling

Enterprise modelling

Information modelling

Conceptual modelling

Systems modelling

etc …



Domain modelling - Used in different application contexts
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Ontology modelling Business process modelling

Enterprise modelling

Information modelling

Conceptual modelling

Systems modelling

etc …

(x)AI

Big data

Systems architecture

Interoperability

Enterprise architecture

Business process management

Risk & compliance management



 

ArchiSurance Case Study 
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Figure 12: Application Usage View 

176 A Principles catalogue

Implications:

• Software is server-based, allowing access to them from all locations.
• Strong authentication services are available to ensure secure access to applica-

tions from other locations.

A.40 IT systems are sustainable

Type of information: technology

Quality attributes: efficiency

Rationale:

• IT contributes significantly to to the polution of the Earth due to energy con-
sumption and the generation of waste.

• There is a general awareness that measures need to be taken to protect our natural
resources and prevent global warming as much as we can.

Implications:

• Energy consumption and the usage of environment-friendly materials are criteria
in the acquisition of new IT systems.

• Energy consumption is explicitly taken into account in the design of IT environ-
ments such as data centers.

A.41 Processes are supported by a Business Process
Management system

Type of information: application, technology

Quality attributes: efficiency, maintainability

Rationale:

• Explicitly defining and automating processes eases process standardization.
• Automation of business processes increases efficiency.
• This allows changing processes independently from application functionality.
• Business Process Management systems provide management information, and

thereby provide insight in process execution.

11



Typical role of domain models in EE / EA

	 Understand


	 	 	 Assess 


	 	 	 	 	 Diagnose


	 	 	 	 	 	 	 Design


	 	 	 	 	 	 	 	 	 Realise


	 	 	 	 	 	 	 	 	 	 	 Operate


	 	 	 	 	 	 	 	 	 	 	 	 	 Regulate
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Domain models come in a rich variety

Not always in terms of boxes and lines


Not always in terms of an explicit modelling language


Sometimes we don’t even realise we’re using domain models


Some examples …
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What’s the colour of a car?

What’s a ship propellor?
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Putting the X on statistical AI

Silvie Spreeuwenberg:

1. Get a shared understanding of the domain 

2. Understand the task and select the right scope 

3. Collect the right data and improve its quality 

4. Select AI techniques that deliver results

5. Generate good explanations

6. Evolve the system over time
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Coronavirus: country comparisons are pointless unless ....
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Source: https://theconversation.com/coronavirus-country-comparisons-are-pointless-unless-we-account-for-these-biases-in-testing-135464
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Domain models

Define the elements of a domain and their relations; i.e. the domain concepts


	 	 	 


Capture knowledge about the domain (with a modality: is / planned / ought / …)


	 	 	 


Key in creating shared understanding
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Domain models

Define the elements of a domain and their relations; i.e. the domain concepts


	 	 What are we talking about?


Capture knowledge about the domain (with a modality: is / planned / ought / …)


	 	 What do we know about the domain?


Key in creating shared understanding


	 	 Are we on the same page?

23



Domain models

Depending on the purpose, different forms and languages can be used


From highly specific and mathematically formalised, to more global and indicative


Domain modelling happens naturally


Can we do it better? Especially in an EE / EA context …
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Do we understand domain modelling?

Ample research on (some of the) applied fields of modelling: 


• Information modelling


• Business process modelling 


• …


Less so into the foundational aspects of modelling


Generic challenges; generic solutions
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Foundations of domain modelling

1. the essence of what a model is


2. the act of modelling (creation, use, …)


3. the role of (modelling) languages
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Domain model

an artefact that is:


	 acknowledged by an observer 


	 as representing 


	 an abstraction 


of some domain 


	 for a particular purpose
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Based on Apostel, Stachowiak, FRISCO, …


And our own work 😇
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Examples
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  Transporter

Completer
Customer

complete purchase

pay purchase

Assortment

Pizzeria

Baker
bake purchase

transport purchase

Recipes

Customer data Maps



Conceptual domain model

A model where its purpose is dominated by the ambition to remain as-true-as-
possible to representing the concepts of (the abstraction of) the domain


For simulation / execution / computational purposes, the conceptual quality of a 
model might be “compromised”, in exchange for other qualities
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Semiotic triangle

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.
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In our mind

On a medium What we talk about
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Sign: Anything that communicates a 
meaning. Through any of the senses


So, not just texts, boxes-and-lines, …

SIGN
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SIGN



It takes two to communicate

42



When looking at a domain …

In our mind:


• Perception


• Conception


Influenced by:


• Purpose


• Assumptions, biases, …


• Ontological commitment(s)
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When creating a model …
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Multiple modellers?


Each has CD, CP, CM


Requires alignment! 
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The role of modelling languages
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Normative tension …
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Normative frames (in modelling)

That what, consciously or subconsciously, restricts us when creating a model


Could be beneficial: focus, scoping, guidance, interoperability, …


Could be harmful: framing, black swans, tunnel vision, …
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Examples of normative frames

Modelling languages: UML, ArchiMate, BPMN, …


Design frameworks: Zachman, TOGAF, ArchiMate, DEMO, UML, …


Reference models


Foundational ontologies: BWW, UFO, …


Self interests, due to goals, stakes, …


Cognitive biases, due to upbringing, training, ...


Philosophical stance: objectivist, subjectivist, …
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Conceptions when modelling

normative frames

& ontological commitments
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Challenges – Modelling is natural …

How to make it better? 


Improving the RoME (Return on Modelling Effort)


• Reduce the effort


• Increase the return, in relation to the model’s purpose
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Challenges – Shared focus

How to ensure that different creators / readers of a model relate it to the same 
domain?  

How to ensure that different creators / readers of a model have the same 
understanding (thought) of the model, assuming they relate it to the same 
domain? 
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Challenges – Shared purpose

How to make the (intended) purpose of a model explicit? 


How to tune a model’s representation and abstraction features to its (intended) 
purpose? 


How to ensure that all actors involved in the creation and / or use of a model 
have the same understanding about, and agree to, its purpose? 
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Challenges – Guidance in abstraction

How to make the right, in relation to the purpose, abstractions from a domain?


Guidelines / methods?


Usage of foundational ontologies and reference models to ensure consistency 
and completeness?
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Challenges – Normative frames 

Which normative frames exist? 


What are their positive / negative effects (in relation to a model’s purpose)?


How to manage (mitigate / optimise) these impacts? 


Foundational ontologies as a neutral frame of expression?
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Challenges – Just enough, just in time, language

RoME and modelling languages?


How to make modelling languages more flexible?


How to support the emergence of modelling concepts?


How to make modelling language landscapes more flexible?


Guidance from foundational ontologies?
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Challenges – IT for modelling

Model management


Model mining & validation


Collaboration support & human-model interaction 


Modelling language emergence & management
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