
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-2321-1 
 

TMS/DEVS Symposium on 
Theory of Modeling & Simulation 
(TMS/DEVS 2016) 
 

Pasadena, California, USA 
3 - 6 April 2016 

 

Editors: 
 
Fernando Barros  
Herbert Prahofer 
 
 

Xiaolin Hu 
Joachim Denil 

2016 Spring Simulation Multi-Conference (SpringSim’16)  
 
Simulation Series Volume 48 Number 7 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

www.proceedings.com 

 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

© 2016 SIMULATION COUNCILS, INC. 

Responsibility for the accuracy of all statement in each paper rests solely with the author(s).  Statements are not necessarily 
representative of, nor endorsed by, The Society for Modeling and Simulation International.   

Printed by Curran Associates, Inc. (2016) 
 
Permission is granted to photocopy portions of this publication for personal use and for the use of students provided credit is 
given to the conference and publication.  Permission does not extend to other types of reproduction nor to copying for 
incorporation into commercial advertising nor for any other profit-making purpose.  Other publications are encouraged to 
include 300- to 500-word abstracts or excerpts from any paper contained in this book, provided credits are given to the author 
and the conference.  For permission to publish a complete paper write: The Society for Modeling and Simulation International 
(SCS), 2598 Fortune Way, Suite I, San Diego, CA 92081, USA. 
 
 

Additional copies of the Proceedings are available from: 
  

Curran Associates, Inc.                                 
 57 Morehouse Lane                                   
 Red Hook, NY 12571 

curran@proceedings.com 

The Society for Modeling  
and Simulation International 

2598 Fortune Way, Ste I 
Vista, CA 92081 USA 

www.proceedings.com/0128.html www.scs.org 
 

 

 
 

ISBN: 978-1-5108-2321-1 
PRINTED IN THE UNITED STATES 

or



TABLE OF CONTENTS 
 
 
 

A Quantum of Continuous Simulated Time ........................................................................................................................ 1
R. Goldstein, S. Breslav, A. Khan 

 

DesignDEVS: Reinforcing Theoretical Principles in a Practical and Lightweight Simulation 
Environment .......................................................................................................................................................................... 9

R. Goldstein, S. Breslav, A. Khan 
 

Modeling Human Behavior to Anticipate Insider Attacks via System Dynamics .......................................................... 17
D. Ackerman, H. Mehrpouyan 

 

Performance Analysis of a PDEVS Simulator Supporting Multiple Synchronization Protocols.................................. 23
B. Cardoen, S. Manhaeve, T. Tuijn, Y.V. Tendeloo, K. Vanmechelen, H. Vangheluwe, J. Broeckhove 

 

Teaching the Fundamentals of the Modelling of Cyber-Physical Systems...................................................................... 31
Y.V. Tendeloo, H. Vangheluwe 

 

Coupling Petri Nets with Deterministic Formalisms Using Co-simulation..................................................................... 39
D.P.Y. Lawrence, C. Gomes, J. Denil, H. Vangheluwe, D. Buchs 

 

Integration of UML Models in FMI-Based Co-simulation............................................................................................... 47
S. Guermazi, S. Dhouib, A. Cuccuru, C. Letavernier, S. Gerard 

 

Hybrid Co-simulation of FMUs using DEV&DESS in MECSYCO ................................................................................ 55
B. Camus, V. Galtier, M. Caujolle 

 

Simulation Fidelity Distance: A Game-Theoretic Framework ........................................................................................ 63
S.S. Ponnusamy, V. Albert, P. Thebault 

 

DEVS Execution Acceleration with Machine Learning ................................................................................................... 71
H. Saadawi, G. Wainer, G. Pliego 

 

Data Assimilation in Discrete Event Simulations – A Rollback based Sequential Monte Carlo 
Approach .............................................................................................................................................................................. 77

X. Xie, A. Verbraeck, F. Gu 
 

Simulation Deployment Blockset for MATLAB/Simulink ............................................................................................... 85
U. Durak, A. Ozturk, M. Katircioglu 

 

A Kernel for Embedded Systems Development and Simulation using the Boost Library............................................. 93
D. Niyonkuru, G. Wainer 

 

A Model Driven Approach to Web-based Traffic Simulation ....................................................................................... 101
D. Cetinkaya 

 

Towards Performance-oriented Perfective Evolution of BPMN Models ...................................................................... 109
A. D'Ambrogio, E. Paglia, P. Bocciarelli, A. Giglio 

 

Towards an Efficient High-Level Modeling of Heterogeneous Image Processing Systems ......................................... 117
A. Deitsch, V. Schneider, J. Kane, W. Dulz, R. German 

 

Time-Parallel Multi-Delay Logic Simulation .................................................................................................................. 123
P.M. Maurer 

 

A Study of the Automobile Blind-Spots’ Spatial Dimensions and Angle of Orientation on Side-Sweep 
Accidents ............................................................................................................................................................................ 130

G. Bulumulle, L. Boloni 
 

An Aspect Oriented Framework to Applying Markov Chain Monte Carlo Methods with Dynamic 
Models................................................................................................................................................................................. 136

P. Bhowmik, C. Dutchyn, N. Osgood 
 

Scheduling Predictability in I-DEVS by Schedulability Analysis .................................................................................. 142
B.A. Mello, G.A. Wainer 

 

Parsing and Model Generation for Biological Processes ................................................................................................ 150
L. Belloli, G. Wainer, R. Najmanovich 

 

DEVS Distributed Modeling Framework - A Parallel DEVS Implementation via Microservices .............................. 156
R. Kewley, N. Kester, J. McDonnell 

 

An Advanced Data Type with Irrational Numbers to Implement Time in DEVS ....................................................... 164
D. Vicino, O. Dalle, G. Wainer 

 

Data Driven Simulation Modeling for Mobile Agent-based Systems ............................................................................ 172
N. Keller, X. Hu 

 

An Approach for Activity-based DEVS Model Specification......................................................................................... 180
A. Alshareef, H.S. Sarjoughian, B. Zarrin 

 

Composition of Composable Cellular Automata with Respect to Their Dimensional Attributes ............................... 188
G.R. Mayer 

 



A Modular Representation of Asynchronous, Geometric Solvers ................................................................................. 196
F.J. Barros 

 

Integrated Framework for Model-Driven Systems Engineering: A Research Roadmap ............................................ 204
H.O. Aliyu, M.K. Traore 

 

Modular Design of Hybrid Languages by Explicit Modeling of Semantic Adaptation................................................ 213
S. Mustafiz, C. Gomes, B. Barroca, H. Vangheluwe 

 

Author Index 




