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Theory and Foundations of Modeling and Simulation (S20-1) 
 

 

This Special Issue of the SIMULATION Journal aims at highlighting the most recent 

advances in Theory and Foundations of Modeling and Simulation. 

 

The main focus is on Modeling and Simulation concepts, methods, methodology, 

practice, and toolkits, as well as related lessons learned and challenges.  

 

The authors should advance on the state-of-the-art in Modeling & Simulation theory, 

methodologies, practice, and lessons learned. Topics include, but are not limited to: 

• Modeling & Simulation Formalisms (Agents, DEVS, Petri nets, Statecharts, etc.) 

• Model Composition, Hybrid Modeling Languages, Multi-Modal Modeling  

• Multi-Paradigm & Multi-Domain Modeling, Multi-Resolution & Multi-Scale 

Modeling  

• Modular Hybrid, Spatially Distributed, and Ultra Large-Scale Systems 

• Formal Analysis and Symbolic Reasoning 

• Model Checking, Formalism-Based Model Debugging, Model Transformation 

• Embedded, IoT, and Fog Computing Systems 

• Parallel, Distributed, Real-Time, Cloud-Based, and Interactive Simulation 

• Co-simulation, Interoperability, Simulation Languages, Numerical Solvers 

• Simulation and Model Development Visualization Tools 

• Model Libraries, Repositories, and Data Formats 

 

The authors can focus on high-impact innovations in the application of Theory of 

Modeling and Simulation to concepts, methods, applications, toolkits and environments, 

promoting advances in all facets of M&S that lead to novel solutions in existing and 

emerging complex problem domains derived from the Theory.  
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For manuscript formatting and other guidelines, please visit the Author Guidelines for 

SIMULATION page at http://www.scs.org/pubs/simulation/submissionGuidelines.html. 

Manuscripts should be prepared and submitted online at 

http://mc.manuscriptcentral.com/simulation. Please note in your online cover letter 

that the paper is submitted for the special issue Theory and Foundations of 

Modeling and Simulation (S20-1). 



 

 

 

 

Note: Manuscripts must not have been previously published or be submitted for 

publication elsewhere. Each submitted manuscript must include title, names, authors' 

affiliations, postal and email addresses, an extended paper, and a list of keywords. For 

multiple author submission, please identify the corresponding author. 
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Dr. Cristina Ruiz Martin received her Bachelor's (2013) and her Master’s (2014) in 

Industrial Engineering at Universidad de Valladolid. She also received a Master’s in 

Project Management (2013) at Universidad de Valladolid. In June 2018, she obtained her 

Ph.D. in cotutelle between Department of Systems and Computer and Engineering 

(Carleton University, Canada) and Department of Industrial Management (Universidad 

de Valladolid, Spain). 

In August 2018, she was appointed as a full-time Postdoctoral fellow and Contract 

Instructor at the Department of Systems and Computer Engineering at Carleton 

University. Her duties as a Postdoctoral fellow include being the Project Manager for the 

SUSTAIN project at ARSLab (NSERC Strategic grant), which involves three professors, 

three other Postdoctoral fellows, 3 PhD, 2 Masters and undergraduate students. She is 

also the Project Manager of Research Proposals Writing. During the last two years she 

managed, among others, the writing of an NSERC Strategic grant and an NSERC 

CREATE proposal. The last one included the coordination of 10 Professors from 

different Universities across Ontario and Quebec and 3 Industrial partners. Her duties as a 

Contract Instructor include teaching large classes and the coordination of groups of 20 or 

more Teaching Assistants for those classes. 

Previously, she worked as a Contract Instructor at the Department of Business 

Management at Universidad de Valladolid. (Spain). While working in Valladolid, she 

was the Project Manager for the publication of two Springer books: Advances in 

Management Engineering (2017) and Managing Complexity, Challenges for Industrial 

Engineering and Operations Management (2014). She also worked part-time at 

Consultant Company in Spain (BPMSat). Her duties in the company included developing 

instructional materials, tests, and exercises for an online Master in Project Management, 

BIM and Data Analysis that is currently thought at Universidad Europea Miguel de 

Cervantes – Spain. She also taught and developed a course entitled "Business Intelligence 

for Small & Medium Enterprises" and an on-line course about Strategic Management. 

She has been awarded the Carleton University Senate Medal for Outstanding Academic 

Achievement for her Ph.D. work. She was also graduated among the top ten students in 

her Master and she has been awarded different prizes and competitive grants during her 

short trajectory. During her Master Thesis (Organizational Model for Emergency 

Management), she obtained the Michelin Prize for the Best Final Master Thesis in the 

Management Category. For her Ph.D., she has obtained one of the twenty Doctoral 

fellowships Universidad de Valladolid offers for funding Ph.D. students. When she 

attended the 2015 IFAC Symposium on Information Control in Manufacturing (INCOM 

2015) in May 2015, she was awarded the Best Doctoral Consortium Paper. She was also 

awarded a best paper at The International Joint Conference ICIEOM-ADINGOR-IISE-

AIM-ASEM (IJC2017). 

 

 

 

 



 

 

 

Dr. Fernando J. Barros received his PhD degree (1997) from the University of 

Coimbra, Portugal. His research interests include theory of modeling & simulation and 

hybrid dynamic structure systems. Fernando J. Barros has developed the HYFLOW 

formalism for a hierarchal and modular representation of hybrid systems with a dynamic 

structure, based on a combination of discrete events and generalized sampling. This 

formalism has been proved to enable the co-simulation of heterogenous systems, 

including different types of numerical integrators, and fluid stochastic Petri Nets, for 

example. Currently, his research interests include the representation and parallel 

simulation of modular hybrid non-causal systems. Fernando J. Barros has published more 

than 80 papers in journals, book chapters and conference proceedings, he has organized 

several conferences and workshops in the area of simulation, and he is the general chair 

of SpringSim’20. Fernando J. Barros was a member of the editorial board of 

SIMULATION: Transactions of the SCS and he is a member of the editorial board of the 

Int. J. Simulation and Process Modelling. 


