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Multi-*
==
Ambitious







“Model” Features1973



To an observer B, an object A* is a model of an object 
A to the extent that B can use A* to answer questions 
that interest him about A.
Matter, Mind and Models 

Marvin L. Minsky
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Figure taken from page 11, The Meaning of Meaning: A Study of the Influence of Language upon Thought and of the Science of Symbolism, 1923, was co-
authored by C. K. Ogden and I. A. Richards, Magdalene College, University of Cambridge

Triangle of Reference, Semiotic Triangle

https://en.wikipedia.org/wiki/The_Meaning_of_Meaning
https://en.wikipedia.org/wiki/Charles_Kay_Ogden
https://en.wikipedia.org/wiki/I._A._Richards
https://en.wikipedia.org/wiki/Magdalene_College,_Cambridge
https://en.wikipedia.org/wiki/University_of_Cambridge










Moody “Physics of Notation”: communication theory



Properties of Interest
(PoIs)

validity “frame”

e.g., Modelica Library

purpose of modelling: substitutability (engineering), explainability (science)

properties of interest



  

A Resistor Model’s Validity Range

https://msdl.uantwerpen.be/cloud/public/fcfc42

https://msdl.uantwerpen.be/cloud/public/fcfc42


Thanks to Rhys Goldstein
for the notion of abstract 
frame

Abstract (In)Validity Frame
The (possibly infinite) Set of Experiments e for which the 
Distance d between the obtained (computed) Properties of 
Interest PoI from e carried out in the REAL world and e carried 
out in the VIRTUAL world is (larger)smaller than a treshold Tr.



• Concrete Validity Frame (CVF)
The finite set of performed experiments in which a model is valid

• Concrete Invalidity Frame (CIF)
The finite set of performed experiments in which a model is invalid

Concrete (In)Validity Frame 

Rakshit Mittal, Raheleh Eslampanah, Lucas Lima, Hans Vangheluwe and Dominique Blouin. 
Towards an Ontological Framework for Validity Frames. In the 20 th MoDeVVa workshop at MoDELS 2023.



++ Workflows
++ Inductive vs. Deductive



Explicit Modelling of Modelling Languages/Formalisms (++ debugging)

          

Operational vs. translational



Using the most appropriate formalism(s)
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The Semiotic Triangle 
is orthogonal!



Abstraction Â is orthogonal!



++ Workflows
++ Inductive vs. Deductive



Template for 
- abstraction
- refinement
- validity



Template for 
- abstraction
- refinement
- validity



Multi-*





● For performance
(scale-ability)

● For insight

Abstraction 







Formalism Transformation Graph (FTG)

Bran Selić: “fragmentation problem”



Formalism Transformation Graph (FTG)

Hans Vangheluwe and Ghislain C. Vansteenkiste. A multi-paradigm modeling and simulation methodology:
Formalisms and languages. In European Simulation Symposium (ESS) , pages 168 – 172. Society for Computer Simulation 
International (SCS), October 1996. Genoa, Italy.

Caveat: proving semantics/property 
preservation of a single 
transformation (denoted by a blue 
arrow) may take at least one PhD 
thesis!



Formalism Transformation Graph (FTG)
co-simulation

Cláudio Gomes, Casper Thule, David Broman, Peter Gorm Larsen, and Hans 
Vangheluwe. 
Co-simulation: A survey. ACM Computing Surveys (CSUR) , 51(3):49:1-49:33, 2018.







E. Guerra, P. Diaz and J. de Lara, A formal approach to the generation of visual language environments supporting multiple views. 2005 IEEE Symposium on Visual Languages 
and Human-Centric Computing (VL/HCC'05), Dallas, TX, USA, 2005, pp. 284-286, doi: 10.1109/VLHCC.2005.6.











Designing Requirements/Property Languages

DesignDesign PropertyProperty⊨

B. Meyers, R. Deshayes, L. Lucio, E. Syriani, H. Vangheluwe, and M. Wimmer. ProMoBox: A Framework for Generating Domain-Specic 
Property Languages. In  Software Language Engineering (SLE), Vasteras, Sweden, LNCS vol. 8706, pp. 1- 20. Springer. September 2014.
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DesignDesign PropertyProperty⊨

B. Meyers, R. Deshayes, L. Lucio, E. Syriani, H. Vangheluwe, and M. Wimmer. ProMoBox: A Framework for Generating Domain-Specic 
Property Languages. In  Software Language Engineering (SLE), Vasteras, Sweden, LNCS vol. 8706, pp. 1- 20. Springer. September 2014.



Designing DS Requirements/Property Languages

DesignDesignPropertyProperty InputInput RuntimeRuntime TraceTrace

.ltl.ltl
.trail.trail

.txt.txt

.pml.pml SpinSpin

[[.]][[.]]

DSM

B. Meyers, H. Vangheluwe, J. Denil and R. Salay, "A Framework for Temporal Verification Support in Domain-Specific Modelling," 
in IEEE Transactions on Software Engineering. doi:10.1109/TSE.2018.2859946
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