
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP10WFC-PRT 
978-1-4244-5460-0 

2010 8th IEEE International 
Workshop on Factory 
Communication Systems 
 
(WFCS 2010) 

Nancy, France 
18 – 21 May 2010 

Editors: 
 
Julian Proenza 
Andreas Willig 
 

 



TABLE OF CONTENTS 
 
 
 

WIRELESS COMMUNICATIONS 
 
PERFORMANCE INDICATORS FOR WIRELESS INDUSTRIAL COMMUNICATION 
NETWORKS.......................................................................................................................................................................... 1

Giovanni Gamba, Lucia Seno, Stefano Vitturi 
 

PREDICTABLE REAL-TIME COMMUNICATIONS WITH IMPROVED RELIABILITY FOR 
IEEE 802.15.4 BASED INDUSTRIAL NETWORKS ...................................................................................................... 11

Kristina Kunert, Elisabeth Uhlemann, Magnus Jonsson 
 

CHANNEL CAPTURE IN NOISY WIRELESS CONTENTION-BASED COMMUNICATION 
ENVIRONMENTS .............................................................................................................................................................. 21

Paulo Bartolomeu, Jose Fonseca 

 
REAL-TIME ETHERNET I 
 
OPTIMISING PROFINET IRT FOR FAST CYCLE TIMES: A PROOF OF CONCEPT ......................................... 31

David Gunzinger, Cyrill Kuenzle, Andreas Schwarz, Hans Dermot Doran, Karl Weber 
 

ON THE ACCURACY OF THE DISTRIBUTED CLOCK MECHANISM IN ETHERCAT ..................................... 39
Gianluca Cena, Ivan Cibrario Bertolotti, Stefano Scanzio, Adriano Valenzano, Claudio Zunino 

 

A LAYER-2 MULTICAST FORWARDING POLICY FOR A GENERIC REAL-TIME ETHERNET 
SYSTEM............................................................................................................................................................................... 49

Jahanzaib Imtiaz, Lukasz Wisniewski, Juergen Jasperneite, Karl Weber 

 
WIP SESSION 1 WIRELESS SYSTEMS 
 
STATISTICAL EVALUATION OF THE SERVICE TIME FOR IEEE 802.11G NETWORKS IN 
INDUSTRIAL APPLICATIONS ....................................................................................................................................... 57

Giovanni Gamba, Stefano Vitturi 
 

ON THE IMPROVEMENT OF WIRELESSHART ACCESS POINTS BY MEANS OF SOFTWARE 
DEFINED RADIO ............................................................................................................................................................... 61

Chiara Maria De Dominicis, Paolo Ferrari, Alessandra Flammini, Stefano Rinaldi, Emiliano Sisinni 
 

CLOCK SYNCHRONIZATION IN WIRELESS LANS WITHOUT HARDWARE SUPPORT ................................ 65
Aneeq Mahmood, Georg Gaderer, Patrick Loschmidt 

 

VOA: VARIABLE OFFSET ALGORITHM FOR THE OPTIMIZATION OF COMMUNICATION 
EFFICIENCY IN WIRELESS SENSOR NETWORKS .................................................................................................. 69

Alex Pinto, Bruno Ferreira, Carlos Montez, Francisco Vasques, Paulo Portugal 
 

LINK-LAYER RETRANSMISSIONS IN IEEE 802.11G BASED INDUSTRIAL NETWORKS................................ 73
Ivan Dominguez-Jaimes, Lukasz Wisniewski, Henning Trsek, Juergen Jasperneite 

 
RELIABILITY AND SECURITY 
 
ON THE UPPER BOUND OF TRANSMISSION UNRELIABILITY IN MEMORYLESS BACKOFF 
CONTENTION .................................................................................................................................................................... 77

Marek Miskowicz, Dariusz Koscielnik 
 

RELIABILITY IMPROVEMENT ACHIEVABLE IN CAN-BASED SYSTEMS BE MEANS OF 
THE RECANCENTRATE REPLICATED STAR TOPOLOGY ................................................................................... 87

Manuel Barranco, Julian Proenza, Luis Almeida 
 

AUTOMATIC ANALYSIS OF SECURITY POLICIES IN INDUSTRIAL NETWORKS .......................................... 97
Manuel Cheminod, Ivan Cibrario Bertolotti, Luca Durante, Adriano Valenzano 

 
REAL-TIME ETHERNET II 
 
A DISTRIBUTE-MERGE SWITCH FOR ETHERCAT NETWORKS ...................................................................... 107

Gianluca Cena, Stefano Scanzio, Adriano Valenzano, Claudio Zunino 
 



FLEXIBLE, EFFICIENT, AND ROBUST REAL-TIME COMMUNICATION WITH SERVER-
BASED ETHERNET SWITCHING ................................................................................................................................ 117

Rui Santos, Alexandre Vieira, Paulo Pedreiras, Arnaldo Oliveira, Luis Almeida, Ricardo Marau, Thomas Nolte 
 

ON OPTIMAL COMMUNICATION SPANNING TREES IN EMBEDDED ETHERNET 
NETWORKS...................................................................................................................................................................... 127

Joerg Sommer 

 
WIP SESSION 2 SYSTEM LEVEL ISSUES 
 
FACTORY-WIDE PREDICTIVE MAINTENANCE IN HETEROGENEOUS ENVIRONMENTS........................ 137

Jakob Krause, Sebastian Cech, Frank Rosenthal, Andreas Gössling, Christin Groba, Volodymyr Vasyutynskyy 
 

DISTRIBUTION OF MES FUNCTIONALITIES FOR FLEXIBLE AUTOMATION .............................................. 141
Aleksey Bratukhin, Thilo Sauter 

 

NETWORK ASSET MODELS ON/IN INTELLIGENT FIELD DEVICES................................................................ 145
Stefan Theurich, Robert Lehmann, Martin Wollschlaeger 

 

FIELDBUS MATERIAL TAKE-OFF ESTIMATION: TOWARDS AN AUTOMATED COST 
ESTIMATION OF FIELDBUS INSTALLATIONS....................................................................................................... 149

Falk Doherr, Thomas Schmidt, Leon Urbas 
 

USING AI TO REALIZE ENERGY EFFICIENT YET COMFORTABLE SMART HOMES................................. 153
Wolfgang Kastner, Mario Kofler, Christian Reinisch 

 

SYSTEM-LEVEL DESIGN AND SIMULATION OF AUTOMATION SYSTEMS .................................................. 157
Oliver Niggemann 

 

A PROPOSAL FOR GRAPHICAL EXTENSION OF TTCN-3 GRAPHICAL PRESENTATION 
FORMAT (GFT)................................................................................................................................................................ 161

Barath Kumar, Michael Jaeger, Juergen Jasperneite 
 

XML-BASED WEB SERVICE GENERATION FOR MICROCONTROLLER-BASED SENSOR 
ACTOR NETWORKS ...................................................................................................................................................... 165

Sebastian Käbisch, Daniel Peintner, Jörg Heuer, Harald Kosch 
 

MULTICAST FILTERING IN INDUSTRIAL ETHERNET NETWORKS ............................................................... 169
Linus Thrybom, Gunnar Prytz 

 

THE CASE FOR CHAIN-BASED ROUTING IN INDUSTRIAL WIRELESS SENSOR NETWORKS ................. 173
Emanuele Toscano, Lucia Lo Bello 

 
WIP SESSION 3 SCHEDULING AND NETWORK SYNCHRONIZATION 
 
COMPARING TIME-TRIGGERED ETHERNET WITH FLEXRAY: AN EVALUATION OF 
COMPETING APPROACHES TO REAL-TIME FOR IN-VEHICLE NETWORKS ............................................... 177

Till Steinbach, Franz Korf, Thomas Schmidt 
 

TOWARDS FLEXIBLE TIME TRIGGERED WIRELESS COMMUNICATIONS.................................................. 181
Paulo Bartolomeu, José Fonseca 

 

INTEGRATING HARDWARE LIMITATIONS IN CAN SCHEDULABILITY ANALYSIS................................... 185
Dawood Ashraf Khan, Reinder J. Bril, Nicolas Navet 

 

DISTRIBUTED CLOCK SYNCHRONIZATION ALGORITHM FOR INDUSTRIAL NETWORKS.................... 189
Jinho Kim, Suk Hyun Seo, Jung Hoon Chun, Jae Wook Jeon, Young Youl Ha, Tae Jin Park 

 

TOWARDS OPTIMAL PRIORITY ASSIGNMENT FOR PROBABILISTIC CAN-BASED 
SYSTEMS .......................................................................................................................................................................... 193

Dorin Maxim, Liliana Cucu-Grosjean 

 
SYSTEM MODELING, SIMULATION AND TESTING 
 
INTEGRATING PROCESS COMMUNICATION IN BUILDING INFORMATION MODELS 
WITH IFC AND LON....................................................................................................................................................... 197

Boris Malinowski, Wolfgang Kastner 
 

HETEROGENEOUS CO-SIMULATION PLATFORM FOR THE EFFICIENT ANALYSIS OF 
FLEXRAY-BASED AUTOMOTIVE DISTRIBUTED EMBEDDED SYSTEMS ....................................................... 207

Michael Karner, Martin Krammer, Stefan Krug, Eric Armengaud, Christian Steger, Reinhold Weiss 
 

CONFORMANCE TESTING OF VARIABLE DRIVEN AUTOMATA ..................................................................... 217
Omer Nguena Timo, Antoine Rollet 

 



DISTRIBUTED CONTROL SYSTEMS 
 
A MODBUS EXTENSION FOR INEXPENSIVE DISTRIBUTED EMBEDDED SYSTEMS................................... 225

Gianluca Cena, Marco Cereia, Ivan Cibrario Bertolotti, Stefano Scanzio 
 

NETWORKED CONTROL SYSTEM (NCS) ON A NETWORK CAN: ON THE QUALITY OF 
SERVICE (QOS) AND QUALITY OF CONTROL (QOC) PROVIDED BY DIFFERENT MESSAGE 
SCHEDULING SCHEMES BASED ON HYBRID PRIORITIES ................................................................................ 235

Xuan Hung Nguyen, Guy Juanole, Gerard Mouney, Christophe Calmettes 
 

EVENT-BASED CONTROL: OVERVIEW AND GENERIC MODEL ...................................................................... 245
Volodymyr Vasyutynskyy, Klaus Kabitzsch 

 
NETWORK AND PROTOCOL ANALYSIS 
 
A NEW AODV-BASED ROUTING PROTOCOL ADEQUATE FOR MONITORING 
APPLICATIONS IN OIL & GAS PRODUCTION ENVIRONMENTS ...................................................................... 254

Ivanovitch Silva, Luiz Affonso Guedes, Francisco Vasques 
 

DIVAN: A NETWORK CALCULATOR FOR THE OFF-LINE PERFORMANCE ANALYSIS OF 
VIRTUAL AUTOMATION NETWORKS ..................................................................................................................... 264

Lixue Han, Juergen Jasperneite, Thomas Werner 
 

SECURE TUNNELING OF HIGH PRECISION CLOCK SYNCHRONISATION PROTOCOLS 
AND OTHER TIME-STAMPED DATA......................................................................................................................... 274

Albert Treytl, Bernd Hirschler, Thilo Sauter 
 

Author Index 




