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What is a process?

• Basic structure: partially ordered set of activities (A, ≤)
• Typically: one init and one finish node

• Workflow?
• Pretty much the same as the process

• Perhaps more emphasis on the repeatable activities (“work”)

• Business context: always processes, often directly associated with business goals for 
controlling purposes (PDCA, DMAIC, OODA, etc.) – cf. BPMN, BPEL, etc.
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precedes, hasEdgeTo…

joinmeet
→ lattice



Process modeling
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Why? We want to be explicit about
the sequence of activities that help
reaching a goal.



Process modeling

4

Why? We want to be explicit about
the sequence of activities that help
reaching a goal.

• Visualization, better understanding
(visual inspection)



Process modeling

5

Why? We want to be explicit about
the sequence of activities that help
reaching a goal.

• Visualization, better understanding
(visual inspection)

• Analysis, optimization



Process modeling
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Why? We want to be explicit about
the sequence of activities that help
reaching a goal.

• Visualization, better understanding
(visual inspection)

• Analysis, optimization

• Improving program design



Process modeling formalisms
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BPMN

UML AD

Eclipse MWE

Formalism
=

Language + Semantics
=

Concrete syntax + Abstract syntax + Semantics



van der Aalst Workflow patterns
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Wil van der Aalst



van der Aalst Workflow patterns
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Engineering processes
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• More emphasis on models, modeling 
formalisms, levels of abstraction, 
dependencies and traceability…

Engineering processes (from an MDE POV)

Process Model

Syntax: UML AD
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• More emphasis on models, modeling 
formalisms, levels of abstraction, 
dependencies and traceability…

Formalism Transformation Graph Process Model

Engineering processes (from an MDE POV)

Syntax: UML ADFTG+PM
Lúcio, L., Mustafiz, S., Denil, J., Meyers, B., & Vangheluwe, H. (2012). The formalism transformation graph as a guide to 
model driven engineering. School Comput. Sci., McGill Univ., Tech. Rep. SOCS-TR2012, 1.



Application #0: Multi-paradigm modeling (MPM)

Transformation between formalism has different uses.
Firstly, certain questions about a system can only be answered in certain formalisms, 
necessitating model transformation to the appropriate formalism.
Secondly, to elicit the meaning of a coupled model consisting of sub-models in different 
formalisms, transformation of these sub-models to a common formalism is appropriate.
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“
Formalism Transformation Lattice

Vangheluwe, H., and Vansteenkiste, G.. "A multi-paradigm modeling and simulation methodology: Formalisms and languages." 

In Simulation in Industry, Proceedings 8th European Simulation Symposium, pp. 168-172. 1996.
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de Lara, J., and Vangheluwe, H. (2002, October). Computer aided multi-paradigm modelling to process Petri-nets and Statecharts. 

In International Conference on Graph Transformation (pp. 239-253). Springer, Berlin, Heidelberg.
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20
de Lara, J., and Vangheluwe, H. (2002, October). Computer aided multi-paradigm modelling to process Petri-nets and Statecharts. 

In International Conference on Graph Transformation (pp. 239-253). Springer, Berlin, Heidelberg.



21
de Lara, J., and Vangheluwe, H. (2002, October). Computer aided multi-paradigm modelling to process Petri-nets and Statecharts. 

In International Conference on Graph Transformation (pp. 239-253). Springer, Berlin, Heidelberg.

MPM:
Model everything explicitly,

at the most appropriate level(s) of abstraction,
using the most appropriate modelling formalism(s)

and processes.



Other applications



Model transformation chains
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• Analysis, optimization, execution

• Reuse, traceability, certification, etc



The Power Window case study

• Goal: development of a Power Window software controller
• Complex embedded system: time-critical, safety-critical, hard real-time

• Characteristic elements: requirements, architecture, plant-environment-control, 
verification via PN, hybrid behavioral simulation, deployment (AUTOSAR SWCs), code 
gen for ECUs
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Tool orchestration
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Performance evaluation of FTG+PM instances
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I. Dávid, Y. Van Tendeloo, H. Vangheluwe: „Translating Engineering Workflow Models to DEVS for Performance 
Evaluation”. In Proceedings of the 2018 Winter Simulation Conference, pp. 616-627. IEEE Press, 2018.

• Activity execution time
• Rule

• Gaussian distribution

• 80% of the estimations within the
20% error range: t(a)=N(𝜇, 0.15625𝜇)

• Execution time evolution

• Rule

• 𝑒−1/0.7𝑖 (i: iteration)

• Resulting values

• 1.0, 0.2397, 0.05743, 0.01376, 0.00329...

• Decision function
• Manually set

• 0.99, 0.9, 0.8, 0.5, 0.2, 0.1



Tool support
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AToMPM

PROxIMA
https://atompm.github.io/
http://proximatools.org/

http://proximatools.org/
http://proximatools.org/


Some limitations and open questions



Potential topics to work on

• Inheritance/conformance in the FTG

• DEVS-based enactment

• Change management FTG

• Shortest path problems

• Process inference via the FTG
• Process recommendations, process reuse

• FTG for machine learning
• For the better understanding and generative construction of ML pipelines
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32Process modeling, analysis and enactment with the FTG+PM formalism. Istvan David ▪ istvandavid.com ▪ hello@istvandavid.com


