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Foreword 

After  the  success  of  previous  editions,  the  International Workshop  on  Dependable  Embedded  Systems 
(WDES 2007) is now going into its fourth edition, to be held on October 9, 2007 in Beijing, China. 

In this workshop we wish to bring together researchers and practitioners to share research results, practical 
experiences  and  advances  in  (or  impediments  to)  the  application of embedded  systems  for dependable 
systems. We  encourage  participation  by  professionals with  diverse  backgrounds who  can  contribute  to 
advancing the technology and reflecting the  latest trends and who can foster discussing the  implications. 
The  aim  of  the workshop  is  to  provide  a  forum with  interesting  discussions  and  debates.  Authors will 
prepare the final version of their paper after the event to reflect the discussions at the workshop. 

Scope and Topics 

Today,  nearly  every  processor  is  deployed  as  integral  part  of  a  daily  life  artifact.  Embedded  computing 
systems can be found performing more or less critical functions, in application domains ranging from mass‐
consumer entertainment gadgets to vehicular, industrial automation or health mission‐critical applications. 
Furthermore, the availability of wireless and  low‐power technologies creates opportunities to make some 
of these applications mobile and distributed, cooperating with other embedded systems, forming what may 
be called as systems of embedded systems. 

We  solicited position papers,  research contributions and experience  reports addressing  issues  related  to 
the design, analysis, validation, implementation of dependable distributed embedded systems and systems 
of embedded systems. Topics of particular interest include: 

• Self‐configuring distributed embedded systems 
• Dependable communication in open wireless networks 
• Architectures for dependable distributed applications 
• Security of safety‐critical nodes with connectivity to open networks 
• Achieving dependability through adaptation and QoS assurance 
• Formal verification of embedded systems 
• Low‐power embedded systems 
• Dependable embedded applications 
• Case studies of dependable embedded systems 

Co‐Chairs 

• António Casimiro (University of Lisboa, Portugal) 
• Xavier Défago (JAIST, Japan) 

Program Committee 

• Emmanuelle Anceaume (IRISA, France) 
• Leandro Buss Becker (UFSC, Brazil) 
• Felicita Di Giandomenico (CNR‐ISTI, Italy) 
• Shlomi Dolev (Ben Gurion Univ., Israel) 
• Joaquim Ferreira (EST‐IPCB, Portugal) 
• Yasushi Hibino (JAIST, Japan) 
• Gábor Huszerl (BME, Hungary) 
• Nobuyasu Kanekawa (Hitachi Ltd., Japan) 
• Johan Karlsson (Chalmers Univ., Sweden) 
• Raimund Kirner (TU Vienna, Austria) 
• Phil Koopman (CMU, USA) 
• Xiaodong Lu (TITech., Japan) 
• Tatsuo Nakajima (Waseda Univ., Japan) 
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Reliable Broadcast Communication in Mobile Ad-hoc Networks 
 

Roberto Baldoni 
 
 
 

Abstract 
 

A fundamental issue of distributed computing consists in finding concepts and mechanisms that are 
general and powerful enough to allow reducing (or even eliminating) the underlying uncertainty. 
This uncertainty is created by asynchrony, failures, unstable behaviors, non-monotonicity, system 
dynamism, mobility, low computing capability, scalability requirements, etc. Mastering one form or 
another of uncertainty is pervasive in all distributed computing problems. 
 
This talk focusses on how speed of of nodes create uncertainty in a distributed systems with mobile 
nodes in terms of problem cost and problem solvability. In particular the talk will address  the 
specific problem of geocasting and show how speed of nodes impact geocasting solvability and how 
speed affect geocasting cost. For the one-dimensional case of the mobile ad-hoc network, we 
provide an algorithm for geocasting and we prove its correctness given exact bounds on the speed 
of movement. This analysis formally verifies the intuition that the faster nodes move, the most 
costly it would be to solve geocasting. 
 
Interestingly, the set of steps we followed (i.e.,the model, the way solvability problem has been 
tackled and how the tradeoff bounds on the cost of solvability has been established) for analyzing 
geocasting can be a general canvas within which analyzing the uncertainty due to node speeds 
introduced within other distributed computing related problems working on the top of a mobile 
settings. 
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Abstract

This paper proposes a flexible approach to bus media
redundancy in Controller Area Network (CAN) fieldbuses,
both to improve the bandwidth by transmitting different
traffic in different channels or to promote redundancy by
transmitting the same message in more than one channel.
Specifically the proposed solution is discussed in the con-
text of Flexible Time-Triggered protocol over CAN (FTT-
CAN) and inherits the online scheduling flexibility of FTT-
CAN, enabling on-the-fly modifications of the traffic con-
veyed in the replicated buses. Flexible bus media redun-
dancy is useful to fulfill application requirements in terms
of additional bandwidth or to react to bus failures leading
the system to a degraded operational mode, without com-
promising safety. The arguments for and against flexible
bus media redundancy in the context of FTT-CAN are also
discussed in detail.

1 FTT-CAN With Multiple Buses Basis

FTT-CAN (Flexible Time-Triggered communication
protocol on CAN) [1] has been developed with the main
purpose of combining a high level of operational flexibil-
ity with timeliness guarantees. It uses the dual-phase ele-
mentary cycle concept to isolated time and event-triggered
communication. The time-triggered traffic is scheduled
online in a particular node called a master, facilitating
online admission control of requests, thus being man-
aged in a flexible way, under guaranteed timeliness. The
protocol relies on a relaxed master-slave medium access
control in which the same master message triggers the
transmission of messages in several slaves simultaneously
(master/multi-slave). Eventual collisions between slave
messages are handled by the native distributed arbitration
of CAN.

FTT-CAN slots the bus time in consecutive Elementary
Cycles (ECs) with fixed duration. All nodes are synchro-
nized at the start of each EC by the reception of a par-
ticular message known as an EC Trigger Message (TM),

which is sent by the master node. Within each EC the
protocol defines two consecutive windows, asynchronous
(law in Figure 1 stands for length of asynchronous win-
dow) in and synchronous (lsw in Figure 1 stands for
length of synchronous window), that correspond to two
separate phases (see Figure 1). The first is used to con-
vey event-triggered traffic (AM in Figure 1 stands for
Asynchronous Messages) and the second is used to con-
vey time-triggered traffic (SM in Figure 1 stands for Syn-
chronous Messages). Between these two windows there
is a guardian time to guarantee the temporal isolation (α

in Figure 1). The synchronous window of then
th EC has

a duration that is set according to the traffic scheduled for
it. The schedule for each EC is conveyed by the respective
EC trigger message (see Figure 2). Since this window is
placed at the end of the EC, its starting instant is variable
and it is also encoded in the respective EC trigger mes-
sage.

Figure 1. The Elementary Cycle

The communication requirements are held in a
database located in the master node [1], the System Re-
quirements Database (SRDB). This database holds sev-
eral components, one of which is the Synchronous Re-
quirements Table (SRT), that contains the description of
the periodic message streams. Based on the SRT, an on-
line scheduler builds the synchronous schedules for each
EC. These schedules are then inserted in the data area of
the appropriate trigger message (see Figure 2) and broad
casted with it. Due to the online nature of the schedul-
ing function, changes performed in the SRT at run time
will be reflected in the bus traffic within a bounded delay,
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