PREMIER REFERENCE SOURCE

RECONFIGURABLE
EMBEDDED
CONTROL SYSTEMS

Applications for Flexibility and Agility

MOHAMED KHALGUI & HANS-MICHAEL HANISCH



Table of Contents

P A Lo i e e e e Xvil
ACKIOWICAZIMEIM ... et et b e b XXiv
Chapter 1

Multi-Agent Reconfigurable Embedded Systems: From Modelling to Implementation..............c......... 1

Mohamed Khalgui. Xidian University, China

Chapter 2
Multithreaded Programming of Reconfigurable Embedded Systems........conn 3l
Jason Agron, University of Arkansas, USA
David Andrews, University of Arkansas, USA
Markus Happe, University of Paderborn, Germany
Enno Liibbers, University of Paderborn, Germany
Marco Platzner, University of Paderborn, Germany

Chapter 3

Zero-Downtime Reconfiguration of Distributed Control Logic in Industrial Automation

AN CONIIOL. ..ot st e e s fie b bbb b e 55
Thomas Strasser, Austrian Institute of Technology, Austria
Alois Zoitl, Vienna University of Technology, Austria
Martijn Rooker, PROFACTOR GmbH, Austria

Chapter 4

Hardware Virtualization on Dynamically Reconfigurable Processors. ... 82
Christian Plessl, University of Paderborn, Germany
Marco Platzner, University of Paderborn, Germany

Chapter 3

Measurement-Bascd Timing Analysis for Reconfigurable Embedded Systems............ 110
Raimund Kirner. University of Hertfordshire, UK
Sven Biinte, Technische Universitdt Wien, Ausiria
Michael Zolda, Technische Universitiit Wien, Austria



Chapter 6

Trends in Reconfigurable Embedded Systems.......i 130
C. Valderrama, University of Mons, Belgium
L. Jojczvk, University of Mons, Belgivm
P Possa, University of Mons, Belgium

Chapter 7

Reconfiguration of Uniprocessor Sporadic Real-Time Systems: The Sensitivity Approach.............. 167
Laurent George, University of Paris-Est — Val de Marne, France
Pierre Courbin, LACSC — ECE Paris. France

Chapter 8

On Model-Driven Engineering of Reconfigurable Digital Control Hardware Systems..................... 190
Tomas Balderas-Contreras, National Institute for Astrophysics. Optics and Electronics, Mexico
Gustave Rodriguez-Gomez, National Institute for Astrophvsics, Optics and Electronics, Mexico
Rene Cumplido, National Institute for Astrophysics, Optics and Electronics, Mexico

Chapter 9
A Design Methodology of MIN-Based Network for MPPSoC on Reconfigurable Architecture....... 209
Y. dydi, University of Sfax, Tunisia
M. Baklouti, University of Sfax, Tunisia & University of Lille. France
Ph. Marquet, University of Lille, France
M. Abid, University of Sfax, Tunisia
J. L. Dekeyser, University of Lille, France

Chapter 10

Reconfigurable Embedded Control Systems ... 235
Mohamed Khalgui, Xidian University, China
Olfa Mosbahi, Martin Luther University, Germany

Chapter 11

Performance Analysis of FPGA Architectures based Embedded Control Applications..................... 274
Stim Ben Othman, National Institute of Applied Sciences and Technology (INSAT), Tunisia
Ahmed Karim Ben Salem, National Institute of Applied Sciences and Technology (INSAT), Tunisia
Slim Ben Saoud, National Institute of Applied Sciences and Technology (INSAT), Tunisia

Chapter 12

FPGA-Based Accelerators for Bioinformatics Applications ..o 311
Alba Cristina Magalhaes Alves de Melo, University of Brasilia, Brazil
Nahri Moreano, Federal University of Mato Grosso do Sul, Brazil

Chapter 13

Formal Analysis of Real-Time Systems. ..o 342
Osman Hasan, National University of Science and Technology (NUST), Pakisian
Sofiene Tahar, Concordia University, Canada



Chapter 14

Formal Methods for Verifications Of Reactive SYSICITIS ..cocviiieerieeee et cee s oo 376
Olfa Mosbahi, Nancy University, France & Martin Luther University, Germany
Mohamed Khalgui, Xidian University, China

Chapter 15

Pctri Net Based Deadlock Prevention Approach for Flexible Manufacturing Systems ..., 416
Chunfu Zhong, Xidian University, People's Republic of China
Zhiwu Li, Xidian University, People s Republic of China

Chapter 16
Choosing the Optimized OS for an MPSoC Embedded System .....ocooooiiiiiiiniiicic e, 434
Abderrazak Jemai, National Institute of Applied Science and Technology, Tunisia

Chapter 17
Specification and Validation of Real Time SyStems .. ccoooveinioriicveieiieeece e, 444
Olfa Mosbahi, Campus Universitaire, Tunisia

Chapter 18

Flexible Implementation of Industrial Real-Time Servo Drive SYStem ...coovceireririniceisirin e, 476
Ahmed Karim Ben Salem, National Institute of Applied Sciences and Technology, Tunisia
Hedi Abdelkvim, National Institute of Applied Sciences and Technology, Tunisia
Stim Ben Saoud, National [nstitute of Applied Sciences and Technology, Tunisia

Chapter 19

A Model-Based Approach to Configure and Reconfigure Avionics Systems.........ccoovivvovieeeennieennn. 509
Julien Delange, TELECOM ParisTech, France
Laurent Pautet, TELECOM ParisTech, France
Fabrice Kordon, Université P & M. Curie, France

Chapter 20

Iterative Knowledge Based Embedded Systems Development Framework...........o.ocooivveiiieecinnn, 542
Goh Kiah Mok, Singapore Institute of Manufacturing Technology, Singapore
Benny Tjahjono, Cranfield University, UK
Ding Wei, Penn State University, USA

Compilation of References ... oot et et 567

ADOUL the ContriDIEOrS .. ... ettt e ete e et et n st e e et e e e e v e e e eteeeee e et 609



