
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1059-4 
 

Summer Computer Simulation 
Conference (SCSC 2015) 
 

Chicago, Illinois, USA 
26-29 July 2015 

 

Editors: 
 
Saurabh Mittal 
Eugene Syriani 
 

Il-Chul Moon 

 

2015 Summer Simulation Multi-Conference (SummerSim'15) 
 
Simulation Series Volume 47 Number 10 



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. 

 
 
 
 
 
 
 
 
 

© 2015 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. (2015) 
 
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: 978-1-5108-1059-4 
PRINTED IN THE UNITED STATES 

or



TABLE OF CONTENTS 
 
 
 

Executable Models of Fissile Reactor Systems for Hardware Simulation and Design..................................................... 1
J. Determan, C. Day, S. Klein, M. Roybal 

 

Efficient Analysis for Emergency Management Using Simulation Metamodeling: A Case Study for a 
Medical Trauma Center........................................................................................................................................................ 9

S. Rosen, J. Ramsey, C. Harvey, S. Guharay 
 

A Driving Simulator for Discovering Requirements in Complex Systems...................................................................... 17
A. Gregoriades, J. Hadjicosti, C. Florides, M. Pampaka, H. Michail 

 

MOKA: An Object-Oriented Framework for FMI Co-Simulation................................................................................. 27
M. Aslan, U. Durak, H. Oguztuzun, K. Taylan 

 

Modeling a Regional Emission Trade Market via Computer Simulation ....................................................................... 35
M. Zhou, Y. Pan, Z. Chen 

 

Discrete Event Modelling for Operational Planning of Urban Public Transport Services - Towards 
Minimising the Bunching of an Urban Bus Service (WIP)............................................................................................... 41

J. Nam, P. Amal 
 

Simulation for Higher Education Sustainability ............................................................................................................... 47
A. Kurkovsky 

 

On Estimation of Optical Properties in Near Infrared Spectroscopy with use of Cumulative 
Distributions of Times of Flight of Photons ....................................................................................................................... 55

N. Zolek, M. Botwicz, D. Milej, A. Gerega 
 

Using Simulation to Address Intrisic Complexity in Multi-Modelling of Enterprises for Decision 
Making.................................................................................................................................................................................. 62

V. Kulkarni, S. Barat, T. Clark, B. Barn 
 

Agent-Based Modeling and Simulation of the Emotional Experiences of Employees within 
Organizations ....................................................................................................................................................................... 73

H. Riahi, F. Kebair, L. Said 
 

Healthcare System Process Improvement: A Systems Engineering Approach (WIP)................................................... 83
H. Maghrabie, A. Sadreddin, A. Schiffauerova 

 

Development of a Wake Simulator for Wind Energy Analysis........................................................................................ 88
T. Okosun, X. Liu, Y. Liu, J. Dekker, J. Moreland, C. Zhou 

 

Simulation and Visualization of Industrial Processes in Unity ........................................................................................ 95
J. Wang, L. Phillips, J. Moreland, B. Wu, C. Zhou 

 

Supply Chain Simulation and Environmental Performance in Decision Making: The case of Order 
Patterns............................................................................................................................................................................... 102

T. Trachana, A. Karagiannaki, K. Pramatari 
 

Modeling Cognitive Radio Networks in NetLogo............................................................................................................ 109
J. Dzikowski, C. Hood 

 

Production Control and Optimization ............................................................................................................................. 120
W. Conley 

 

Developing a Low-Cost Multi-Modal Simulator for Ultrasonography Training ......................................................... 124
J. Sokolowski, H. Garcia, W. Richards, C. Banks 

 

Dynamic Load Balance for Approximate Parallel Simulations with Consistent Hashing ........................................... 129
R. Solar, V. Gil-Costa, M. Marin 

 

Multi-Disciplinary Approach to Disasters Management in Industrial Plants .............................................................. 139
B. Agostino, C. Laura, L. Francesco, N. Letizia 

 

Shared-Files Parallel Simulation Framework for Dynamic Multi-Domains Networks using OMNeT++ 
(WIP) .................................................................................................................................................................................. 148

A. Hamzi, S. Albarrak 
 

Energy Optimization of the Canadian Oil Sands Industry ............................................................................................ 152
M. Elsholkami, A. Betancourt, A. Elkamel, A. Almansoori, S. Aladwani, C. Madhuranthakam 

 

Adaptive Particle Filtering in Data Assimilation of Wildfire Spread Simulation ........................................................ 159
F. Gu, M. Butt, C. Ai, X. Shen, J. Xiao 

 

An Optimization Model for Assessing Multi-products Productions from Biomass: A Case of 
Renewable Malaysian Oil Palm Empty Fruit Bunch (EFB) .......................................................................................... 169

A. Halim, A. Razik, M. Elsholkami, A. Elkamel, L. Simon 
 

Simulation-based Bayesian Analysis of Complex Data................................................................................................... 176
P. Marjoram, S. Hamblin, B. Foley 

 



Fiber Tractography for Finite-Element Modeling of Transversely Isotropic Biological Tissues of 
Arbitrary Shape Using Computational Fluid Dynamics ................................................................................................ 184

J. Inouye, G. Handsfield, S. Blemker 
 

Evaluation of Industrial Biofilter Emissions on Health Effects through Dispersion Model Predictions .................... 190
N. Azlah, Z. Shareefdeen, A. Elkamel, C. Madhuranthakam 

 

CAEDISI: A Cellular Automata Editor and Simulator for Network Decontamination.............................................. 196
L. Rakotomalala, N. Zaguia 

 

Development of the Energy Hub Networks Based on Distributed Energy Technologies............................................. 216
A. Maroufmashat, A. Elkamel, S. Khavas, M. Fowler, R. Roshandel, M. Elsholkami 

 

The Impact of Climate Condition on the Optimal Size of Direct Coupled Photovoltaic-Electrolyzer 
Systems ............................................................................................................................................................................... 224

F. Sayedin, A. Maroufmashat, S. Khavas, A. Elkamel, S. Aladwani 
 

The Reference Model uses Object Oriented Population Generation............................................................................. 230
J. Barhak 

 

High-Fidelity Simulation of Collective Effects in Electron Beams Using an Innovative Parallel Method ................. 236
K. Arumugam, D. Ranjan, M. Zubair, A. Godunov, B. Terzic 

 

Including Public Transportation into a Large-scale Agent-based Model for Epidemic Prediction and 
Control................................................................................................................................................................................ 246

M. Zhang, R. Meng, A. Verbraeck 
 

Effect of Thermal Sintering and Poisoning on Light-Off Performance of Zoned Pt-Pd/ Diesel 
Oxidation Catalysts ........................................................................................................................................................... 254

S. Al-Adwani, W. Epling, J. Soares 
 

Simulation of a Runoff Model Running with Multi-criteria in a Cluster System ........................................................ 268
A. Portero, R. Vavrik, S. Kuchar, M. Golasowski, S. Libutti, G. Massari, W. Fornaciari, V. Vondrak 

 

A Generic Simulation Model for Strategic Level Driver Behavior................................................................................ 276
M. Lutzenberger, S. Albayrak 

 

OpenMalaria and EMOD: A Case Study on Model Alignment..................................................................................... 286
C. Ferris, B. Raybaud, G. Madey 

 

Multi-scale Analysis of Bone ............................................................................................................................................. 295
I. Jasiuk 

 

Virtual Enterprise Synthesis by Web Services Composition with HTN-like Parsing Algorithm (WIP) .................... 300
V. Romanov, E. Yudakova, S. Efimova, A. Varfolomeeva 

 

Robust Fault Tolerant Control of Wind Turbine Benchmark Model ........................................................................... 307
Y.-M. Kim 

 

Vertical Scalability Benchmarking in Three-Dimensional Virtual World Simulation ................................................ 314
S. Mondesire, J. Stevens, D. Maxwell 

 

Advanced Systems Engineering and Model Philosophy (WIP)...................................................................................... 321
B. Brown 

 

An Analysis On The Metrics For Dynamic Process Scheduling On Distributed Simulation Using 
Optimistic Protocols .......................................................................................................................................................... 327

E. Carvalho, M. Junqueira, E. Moreira, O. Carpinteiro 
 

Agent-based Modeling and Simulation of Pooled Warehouse Intelligent Management.............................................. 335
W. Mathlouthi, N. Saoud, S. Sboui 

 

Perspectives of Modeling in Metallurgical Production (WIP) ....................................................................................... 343
K. Aksyonov, E. Bykov, O. Aksyonova, N. Goncharova, A. Nevolina 

 

Analysis of Simulation Modeling Systems Illustrated with the Problem of Model Design for the 
Subject of Technological Logistics (WIP) ........................................................................................................................ 347

K. Aksyonov, E. Bykov, O. Aksyonova, N. Goncharova, A. Nevolina 
 

Computational Complexity of Agent-based Multi-scale Cancer Modeling................................................................... 351
F. Xing, P. Bastian, J. Eisele, D. Heermann 

 

Variable Intensity RCPSP Approach to a Case Study Flow Shop................................................................................. 359
O. Olaitan, P. Young, J. Geraghty 

 

The Next Generation of Modeling & Simulation: Integrating Big Data and Deep Learning...................................... 368
A. Tolk 

 

Development and Application of System Complexity Measures for Use in Modeling and Simulation ...................... 376
J. Deaton, R. Allen 

 

Modleing and Simlation as a Service (MSaaS) for Education: Learning STEM Concepts through 
Simulation Use and Building ............................................................................................................................................ 382

J. Padilla, A. Barraco, R. Gore, E. Romero-Hall, H. Kavak, S. Diallo, C. Lynch, M. Sheth-Chandra 
 

Towards Sonic Urban Morphologies: A Modeling Nexus (WIP)................................................................................... 391
M. Barakat 

 



Intelligent Simulation Models Based on Business Rules Approach in Banking Sector (WIP) .................................... 397
R. Veynberg, A. Varfolomeeva, K. Grigoryeva 

 

Risk Modeling in the Global Sustainable Supply Chain: A Research Trend ............................................................... 403
M. Hajian-Heidary, A. Aghaie 

 

The SILAS model: Sexual Infections as Large-scale Agent-based Simulation ............................................................. 409
S. Scholz, M. Batram, W. Greiner 

 

A Second Look at Oblivious Simulation .......................................................................................................................... 415
P. Maurer 

 

Linguistic Geometry for Intelligent Analysis of Courses of Action for Training ......................................................... 421
O. Umanskiy, B. Stilman, V. Yakhnis, L. Eifert, J. Stevens 

 

An Agent Based Exploration of a Relationship Between Daily Routines and Convenience Store 
Footfalls .............................................................................................................................................................................. 431

V. Balaraman, D. Athle, M. Singh 
 

PACT: PArticipant-centered Clinical Trial Framework ............................................................................................... 440
R. Gore, M.-S. Chandra 

 

A System-of-Systems Approach for Integrated Energy Systems Modeling and Simulation ....................................... 446
S. Mittal, M. Ruth, A. Pratt, M. Lunacek, D. Krishnamurthy, W. Jones 

 

An Architecture to Support Integrated Manikin-Based Simulations............................................................................ 456
J. Leathrum, R. Mielke, M. Audette, F. McKenzie, R. Armstrong, G. Miller, A. Cross, M. Scerbo 

 

Approach to Examine Efficacy of Game-Based and Virtual Simulation Training ...................................................... 463
J. Stevens, E. Oritz, D. Maxwell, L. Reiner-Jones 

 

Towards Visulations_of Astrophysical Accretion Disk on HPC Clusters with AccretionSim..................................... 470
A. Goel, M. Montgomery, O. Brun, P. Kincaid 

 

Harnessing Emergence: The Control and Design of Emergent Behavior in System of Systems 
Engineering ........................................................................................................................................................................ 478

S. Mittal, L. Rainey 
 

Calcium Induced Calcium Release with Stochastic Uniform Flux Density in a Heart Cell......................................... 488
M. Brewster, J. Graf, X. Huang, Z. Coulibaly, M. Gobbert, B. Peercy 

 

Appending Variable-Structure to Modelica Models (WIP) ........................................................................................... 494
D. Esperon, A. Mehlhase, T. Karbe 

 

Optimal Porosity Design for Gas Diffusion Layers of Hydrogen Fuel Cells................................................................. 500
J. Al-Smail 

 

Cyber Modeling & Simulation for Cyber-Range Events................................................................................................ 506
S. Damodaran, J. Couretas 

 

An Agent-Based Model of Supplier Management in Regional Food Systems (WIP) ................................................... 514
H. Bora, C. Krejci 

 

Simulation Validation Using Metamorphic Testing (WIP) ............................................................................................ 520
M. Raunak, M. Olsen 

 

Efficient Parallel Cell List Algorithm for Monte Carlo Simulation (WIP)................................................................... 526
K. Rushaidat, L. Schwiebert, B. Jackman, J. Mick, J. Potoff 

 

Building the Virtual Product with Big Models ................................................................................................................ 533
B. Brown, S. Mittal, A. Tolk, S. Arafat 

 

Author Index 




