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Foreword

In 2013 the 8th International Federated Conference on Distributed Computing
Techniques (DisCoTec) took place in Florence, Italy, during June 3-6. It was
hosted and organised by Universita di Firenze. The DisCoTec series of federated
conferences, one of the major events sponsored by the International Federation
for Information processing (IFIP), included three conferences:

— The 15th International Conference on Coordination Models and Languages
(Coordination)

— The 13th IFIP International Conference on Distributed Applications and
Interoperable Systems (DAIS)

— The 2013 IFIP Joint International Conference on Formal Techniques for
Distributed Systems (33rd FORTE / 15th FMOODS)

Together, these conferences cover the complete spectrum of distributed comput-
ing subjects ranging from theoretical foundations to formal specification tech-
niques to systems research issues.

Each of the first three days of the federated event began with a plenary
speaker nominated by one of the conferences. The three invited speakers were:
Tevfik Bultan, Department of Computer Science at the University of California,
Santa Barbara, UCSB; Gian Pietro Picco, Department of Information Engineer-
ing and Computer Science at the University of Trento, Italy; and Roberto Bal-
doni, Department of Computer, Control and Management Engineering “Antonio
Ruberti”, Universita degli Studi di Roma “La Sapienza”, Italy. In addition, on
the second day, there was a joint technical session consisting of one paper from
each of the conferences. There were also three satellite events:

1. The 4th International Workshop on Interactions between Computer Science
and Biology (CS2BIO) with keynote talks by Giuseppe Longo (ENS Paris,
France) and Mario Rasetti (IST Foundation, Italy)

2. The 6th Workshop on Interaction and Concurrency Experience (ICE) with
keynote lectures by Davide Sangiorgi (Universita di Bologna, Italy) and
Damien Pous (ENS Lyon, France)

3. The 9th International Workshop on Automated Specification and Verifica-
tion of Web Systems (WWYV) with keynote talks by Gerhard Friedrich (Uni-
versitit Klagenfurt, Austria) and Frangois Taiani (Université de Rennes 1,
France)

I believe that this program offered each participant an interesting and stim-
ulating event. I would like to thank the Program Committee Chairs of each
conference and workshop for their effort. Moreover, organizing DisCoTec 2013
was only possible thanks to the dedicated work of the Publicity Chair Francesco
Tiezzi (IMT Lucca, Italy), the Workshop Chair Rosario Pugliese (Universita



VI Foreword

di Firenze, Italy), and members of the Organizing Committee from Universita
di Firenze: Luca Cesari, Andrea Margheri, Massimiliano Masi, Simona Rinaldi,
and Betti Venneri. To conclude I want to thank the International Federation for
Information Processing (IFIP) and Universita di Firenze for their sponsorship.

June 2013 Michele Loreti



Preface

This volume contains the papers presented at Coordination 2013: the 15th
International Conference on Coordination Models and Languages held in Flo-
rence during June 3-5. The conference focused on the design and implementation
of models and technologies for collaboration and coordination in concurrent, dis-
tributed, and socio-technical systems, including both practical and foundational
models, runtime systems, and related verification and analysis techniques.

The Program Committee (PC) of Coordination 2012 consisted of 25 top re-
searchers from 13 different countries. We received more than 50 abstracts that
materialized in a total of 42 submissions out of which the PC selected 17 papers
for inclusion in the program. Each submission was reviewed by at least three
independent referees; papers were selected based on their quality, originality,
contribution, clarity of presentation, and relevance to the conference topics. The
review process included an in-depth discussion phase, during which the mer-
its of all papers were discussed by the committee. The process culminated in
a shepherding phase whereby some of the authors received active guidance by
one member of the PC in order to produce a high-quality final version. The
selected papers constituted a program covering a varied range of topics includ-
ing coordination of social collaboration processes, coordination of mobile sys-
tems in peer-to-peer and ad-hoc networks, programming and reasoning about
distributed and concurrent software, types, contracts, synchronization, coordi-
nation patterns, and families of distributed systems. The program was further
enhanced by an invited talk by Gian Pietro Picco from the University of Trento
entitled “Of Tuples, Towers, Tunnels, and Wireless Sensor Networks.”

The success of Coordination 2013 was due to the dedication of many peo-
ple. We thank the authors for submitting high-quality papers and the Program
Committee (and their sub-reviewers) for their careful reviews and lengthy dis-
cussions during the final selection process. We thank Francesco Tiezzi from IMT
Lucca, who acted as the Publicity Chair of Coordination 2013. We thank the
providers of the EasyChair conference management system, which was used to
run the review process and to facilitate the preparation of the proceedings. Fi-
nally, we thank the Distributed Computing Techniques Organizing Committee
(led by Michele Loreti) for their contribution in making the logistic aspects of
Coordination 2012 a success.

June 2013 Rocco De Nicola
Christine Julien
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Of Tuples, Towers, Tunnels,
and Wireless Sensor Networks

Gian Pietro Picco

Department of Information Engineering and Computer Science (DISI),
University of Trento, Italy
gianpietro.picco@unitn.it

Wireless sensor networks (WSNs) have been around for more than a decade.
They are distributed systems made of tiny, resource-scarce, often battery-powered
devices that cooperate toward distributed monitoring and control. Their small
size, autonomy, and flexibility has placed them at the forefront of pervasive
computing scenarios. Yet, their programming is still largely carried out by using
directly the low-level primitives provided by the operating system. This approach
steers the programmer away from the application, hampers reusability and de-
coupling, and ultimately makes development unnecessarily complex.

In this talk, we report our research efforts in simplifying WSN programming
through the notion of tuple space, embodied in a middleware called TeenyLIME [1].
As the name implies, TeenyLIME borrows the transiently shared tuple space
model introduced by the LIME middleware for mobile ad hoc networks, but also
deeply revisits it to match the peculiar characteristics of WSNs; e.g., to deal with
the limited resources of WSN nodes and to provide additional visibility and con-
trol on the lower levels of the stack. TeenyLIME was indeed designed as a thin
veneer atop the basic OS communication facilities, to support the development
of both the application logic and system tasks such as routing.

TeenyLIME and its particular incarnation of the tuple space concept proved
successful in developing several real-world applications where the WSN was de-
ployed for a long time, in an operational setting, and most importantly to ful-
fill the needs of real users. This talk reports on two of these experiences: the
structural health monitoring of a medieval tower [2], and the closed-loop con-
trol of adaptive lighting of a road tunnel [3]. Facing real-world challenges forced
a redesign of the TeenyLIME implementation, but left its original abstractions
essentially unaltered. As expected, the higher level of abstraction provided by
TeenyLIME w.r.t. using directly the OS primitives resulted in a significant reduc-
tion of the source code size, hinting at a lower burden on the programmer. Less
expected, it also resulted in a smaller binary size, therefore enabling one to pack
more functionality on the resource-scarce WSN nodes. Ultimately, these expe-
riences clearly showed that it is possible to simplify the chore of programming
WSN applications without sacrificing their performance and efficiency.

TeenyLIME is available as open source at teenylime.sourceforge.net.
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