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About RUNES

RUNES (Reconfigurable Ubiquitous

Networked Embedded Systems) is a

European Integrated Project (IP)
launched on 1st Sept. 2004 for an
initial period of 32 months under the
6th Framework Programme (FP6) in
the field of Information Society
Technology (IST). RUNES brings
together world class industrial and
academic partners with the objective
of enabling the creation of large-
scale, heterogeneous, networked
embedded systems which
interoperate and adapt to their
environments.
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Welcome to the third RUNES newsletter

This newsletter aims to present the members of the
RUNES Interest Group as well as other interested
individuals and organisations with a snapshot of our
work within the project over the past months. This
edition also includes updates on our activities and
information on upcoming events.

Welcome to the third issue of the RUNES newsletter which
coincides with the completion of the first half of the project. There
have been lots of exciting developments in the technical front. The
small scale demonstrator system is under construction to integrate
the different components developed.

In this issue you can read a transcript of an interview with John
Gilby (pages 1, 4 and 5) following a Wireless Sensor Mission to the
USA, about the major meetings and their outcomes (page 2) and
technology news including the sensor routing node and the
interactive disaster management platform (page 3). A profile of the
RUNES partner IABG is presented on page 4. A number of events
where the partners had the opportunity to present some of the
developments are listed on page 5, while upcoming events are
listed on page 6.

We hope that you find the newsletter interesting and enjoyable.

Interview with John Gilby

John Gilby, the chief scientist of Sira, talked to Costis Koumpis about his
participation in the Globalwatch Wireless Sensor Networks mission to the United
States. He shares his outlook on the future of WSN and related emerging technologies

and discusses them in relation to RUNES.

Q. What is the main difference between WSN work in
US and Europe is the role of the defence sector still
prominent?

A. Surprisingly there is not much difference. The $100
million that DARPA put into WSN related research
during 1998-2004 has a significant impact but much of
the resultant technology is available for leverage by
Europe. It means that European research tends to be
more focussed on the software aspects but that is where
the real challenges are.

Q. Wireless technologies are breaking new ground
in every sector of the economy with applications
that range from the everyday to the extraordinary.
What is the most extraordinary technology you
saw?
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A. The environmental networks being created by CENS
were very interesting for me. They are essentially
creating distributed measurement instruments and in
science there is a long history of new instruments
leading to new insights. | suspect that was one of the
reasons that the UK’'s Basic Technologies Research
Programme funded the Speckled Computing Project.

On a more immediate timescale it was good to see
commercial products emerging in areas such as building
automation and asset monitoring. At the moment the
networks are fairly simple with things such as service
discovery not being used but networks of sensors will
become more dynamic in the future.

The WSN technology being developed by Sun was
particularly exciting. It is still at the research stage but |
think it is likely that Java will have the same impact on
WSN as it has had on mobile phones.

(continued on page 4)
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RUNES Meetings

Below is a brief summary including the major outcome of the key meetings held to date

in order to co-ordinate the work within the project.

4% Project Meeting in Milan

The 4™ RUNES Project Meeting was organised by the
Department of Electronics and Informatics of the
Politecnico di  Milano during 3-5 Oct 2005.
The meeting participants presented their recent results
and discussed architectural and implementation issues.
Politecnico di Milano, UCL and Lancaster organised a
tutorial on the Middleware components and Ericsson
Hungary delivered a tutorial on the Generic Modelling
Enivornment (GME). Sira gave a presentation on the
usability measures applicable to RUNES.
Dr Holger de Vries, a member of the German fire
service for over 20 years and a lecturer at the University
of Wuppertal, participated in the meeting and shared his
experiences in fire fighting procedures with the
members of the RUNES consortium. His presentation
covered the types of responses to fire incidents and the
way triage is carried out on-scene.

Attendees of the RUNES meeting in Athens.

5t Project Meeting in Athens

The 5" RUNES Project Meeting was organised the
Systems and Measurements Laboratory of the
Electrical & Computer Engineering Department,
University of Patras. The specifications of the small
scale demonstrator (and the large scale simulation)
were central to the technical discussions with an
emphasis on reconfigurabilty and networking aspects.

John Lygeros the organiser of the 5" RUNES meeting
giving an overview of the source localisation system
developed by the University of Patras (see page 3).

GOLLUM and RUNES

RWTH gave in Athens an update on the recent
developments on Unified Link Layer API (ULLA)
following a joint deliverable of RUNES and GOLLUM.
GOLLUM stands for Generic Open Link-Layer API for
Unified Media access and aims at studying and creating
key parts of an open, operating system independent link-
layer API to support heterogeneous systems by unifying
the various methods for accessing different wired and
especially wireless links. The integration of ULLA with
various existing middleware systems as well as other
existing link-layer standards and different routing
protocols was discussed. ULLA will be adopted by some
of the systems under development within RUNES.

Bjorn Gronvall of SICS demonstrating dynamic downloading
of code on motes.

Contiki OS and protothreads

Bjorn Gronvall of SICS presented some of his
organisation’s recent work in relation to the Contiki OS
and protothreads, a programming abstraction for event-
driven sensor network systems. Protothreads simplify
implementation of high-level functionality on top of event-
driven systems, without significantly increasing the
memory requirements. The memory requirement of a
protothread is that of an unsigned integer. The
implemented system supports dynamically loading and
unloading individual applications running on the wireless
sensor nodes. That means that one can leave the OS
running on the nodes and only replace a small
application program. The application program is
broadcasted to all nodes over a radio link.
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RUNES Technology news

This section summarises the progress that has been made within and between work

packages during the recent months.

Sensor routing node

The sensor routing node hardware platform was
developed by connectBlue as part of WP3. It is based on
a 32-bit ARM7 processor and supports the I|IEEE
802.15.4/ZigBee wireless standard. The communication
capabilities can be extended by the optional Bluetooth or
IEEE 802.11b WLAN modules. The processor’s speed is
59 MHz and is equipped with 32 kB RAM and 512 kB
Flash. The node is configurable by various /O ports
(digital, analog, serial) and can support a wide range of
operating systems. Currently, the software package
shipped with the platform uses FreeRTOS. The sensor
routing node will be used along with the Coolmote Master
in the small scale road tunnel fire demonstrator which is
under development.

The sensor routing node developed by connectBlue

Source localisation

The team from the University of Patras demonstrated
source localisation in an unfriendly environment, in
relation to the disaster management scenario. The
current implementation is based on Khepera Il miniature
robots and Telos motes. Khepera Il are actuated by two
DC-motors and are equipped with 8 light sensors. The
communication is performed via a serial interface that is
controlled by a Telos mote. The operation of the system
is as follows: luminance measurements are taken by
robot sensors which are sent to a base station via motes.
The base station sends directions to the robot and the
robot converges on source location. As part of the future
developments the team will be working towards the
integration with a with sensor network, development of
advanced obstacle avoidance algorithms, map building
and decentralised path planning.

The Kephera // robot interfaced with a Telos mote as
developed by the Patras University team.

Disaster Management Platform

Ericsson AB in collaboration with Cascade Computing
AB completed the development of a platform that
visualises the main scenario currently studied in
RUNES project. This concerns a fire in a road tunnel
and the deployment of networked embedded systems
(fixed and wireless) by the emergency services. The
platform supports both interactive and cinema modes
and shows how RUNES technology will reduce
casualties and assist evacuation of victims, minimise
incident impact and damage to facilities, support and
protect emergency personnel and prevent recurrence
and improve future emergency response.

The platform is valuable in studying cognitive and
ergonomic constraints that affect usability in wireless
sensor/actuator environments. Further, the platform can
be used to communicate the concepts developed in the
project to wide audiences. This is just one example of
how RUNES technology can use the computer systems
available in everyday devices to address real-life
problems in areas as diverse as healthcare, transport,
industry and the environment.

The cinema mode version of the platform will be soon
available to download from the RUNES website while
high resolution version will become available on DVD.

Snapshot of the disaster management platform.

Reports and publications

Five new deliverables have become public on www.ist-
runes.org. These cover the hardware platform definition
(3.4), the networking infrastructure and protocols (4.2),
the prototype mobile middleware (5.2.2 & 5.2.3) and the
QoS from a control point of view (6.2). Members of the
RUNES Interest Group and other interested individuals
are welcome to send their feedback on the content of the
above deliverables via email to ig@ist-runes.org.
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RUNES Meet the partners

In each issue of the newsletter we will present profiles of the RUNES partners that bring
together their world class skills into the consortium. In the current issue IABG is presented.

IABG is a leading European technology company with a
primary focus on forward-looking applications of high
technology and science. With approximately 1,000
experienced and dedicated employees, IABG offers
solutions in the areas of automotive, InfoCom, transport &
environment, aeronautics, space and defence & security.
In the InfoCom area IABG has earned a good reputation
as IT security provider among industrial customers and
authorities. IABG plans, integrates and develops complex
IT and communications systems, develops tailored
software solutions for individual customers and ensures
their seamless integration. With a recognised expertise in
IT security (BSI test centre), IABG can provide customers
with high-quality security concepts and solutions, as well
as audits.

IABG has worked for many years in the field of advanced
IP services including the new Internet Protocol IPv6,
Internet  mobility, Internet security and Internet via
satellite. Participating in many international research and
development projects of the European Commission and
the European Space Agency, IABG provides cutting-edge
knowledge and assesses the suitability and maturity of
new Internet services. IABG also follows closely and
contributes to the standardisation process of new Internet
services within various working groups of the Internet
Engineering Task Force (IETF). Being a founding member
of the Global IPv6 Forum and the German IPv6 Task
Force, IABG teams participate in the promotion and
dissemination of novel Internet technologies. Based on
this knowledge and competence IABG is in a position to
develop tailored communications services and solutions
and support clients on the deployment of these
technologies within their specific markets.

IABG’s
Technology
Centre in
Ottobrunn,
Germany

Interview with John Gilby
(continued from page 1)

Q. What attempts other than RUNES have been
made for systems to leverage the concept of
heterogeneous networks so as to solve important
business problems?

A. There is good industrial support behind Zigbee and
although it has its limitations it is available now for use
by industry. Dust Networks are developing an open
standard that move beyond where Zigbee is focussed
and it remains to be seen how successful they are. In
the longer term then the Sun technology may have a
significant impact but more as an enabling technology
for other things to be built upon.

IABG’s role in RUNES

IABG is involved in RUNES in several ways. Due to its
long-term  experience in the area of wireless
communication technologies the IABG team contributes to
the analysis of technologies, such as emerging wireless
access networks, new generation network protocols or
advanced security solutions, and assess their suitability
for the networking of embedded systems. IABG’s work
thereby focuses on the automatic configuration of
networked embedded systems as well as on their
connection to Wide Area Networks like the Internet. IABG
contributes in these technical tasks to a more generic
architecture design for networked embedded systems.
IABG is also co-leading WP7, which is responsible for the
verification and validation of the RUNES architecture and
tools, which encompasses the implementation of a small-
scale demonstrator and a large scale simulation. Besides
co-leading WP7, IABG contributes to the demonstrator in
the area of networking solutions for embedded systems
and will participate in the setup of simulation scenarios for
the assessment of scalability issues.

IABG benefits from RUNES

One of IABG's businesses is the provision of customer-
specific communication solutions and consulting services.
In order to be successful in this area one has to analyse
and understand in detail the customer-specific needs and
requirements, has to know and assess the existing and
innovative technologies available, and has to be able to
select the appropriate technologies and design solutions
satisfying the customer’s needs in the optimum way, while
keeping the technology transparent to the user. RUNES
clearly provides an excellent opportunity to further
improve this knowledge and experience in the area of
wireless, networked embedded systems. Participating in
RUNES therefore can be exploited by IABG for consulting
its customers and for providing solutions for networked
embedded systems.

Wolfgang Fritsche, manager
for Advanced Internet Services
and the RUNES contact
person at IABG.

Q. What should we expect from the next generation
of motes?
A. Physical size in the near term isn’t going to be an
issue, with the exception of wearable sensors.
Interestingly, nobody we spoke to was particularly
concerned about battery technology. The consensus
view was that making better use of the power available
was more important that increasing power density.
Better batteries would be good but they are not a current
limitation. 7
(continued on page 5) \4/




RUNES Events

I[EE Seminar on Disaster Prediction,

Detection and Recovery

Steve Hailes of UCL represented RUNES at the IEE
event on Disaster Prediction, Detection and Recovery:
Communications, Technology, Systems and Planning,
which took place on Thursday 15 September 2005 in
London. The talk reviewed the Mont Blanc tunnel fire
disaster in 1999 from a timeline perspective. The
response of the emergency services was ineffective in
the initial minutes because of the lack of essential
information. Moving forward to the present day, there is
now a US initiative, SAFECOM, with the goal of enabling
safety agencies to improve response through more
effective and efficient  interoperable  wireless
communications. Despite the availability of networked
sensors and visualisation hardware that could have
helped in a tunnel disaster case and this type of
equipment is already available, the corresponding
progress in software and associated models is slow. To
this end the RUNES component model addresses the
requirements and challenges of such a pervasive
computing environment. A productive panel discussion
followed.

You can find more details on how

RUNES technology can be used in

disaster management missions in the

Feb/Mar 2006 issue of the IEE

Computing and Control Magazine.

Interview with John Gilby
(continued from page 5)

Q. What are the challenges in translating research
into real-world applications?

A. The revenue model is key. There are still lots of
people pushing technology but it is the companies such
as Cardionet who have a very sound business model
who are out there making money.

Q. Do companies believe that end-users are ready to
adopt wireless technologies as their primary means
of communication and data collection?

Participants of the wireless sensor networks mission at the
facilities of Dust Networks.

Session in Sevilla

WP6 organised an invited session on Advances in the
Design and Control of Wireless Networked Embedded
Systems at the joint Conference on Decision and Control
(CDC) and European Control Conference (ECC) in
Sevilla, on the 12th of December 2005. The aim of the
session was to present recent results on design and
control of wireless embedded systems, derived by the
partners in RUNES or associated with RUNES. The
session featured papers on wireless networked control,
control of networks, middleware and simulation tools for
control over wireless networks. The papers were given by
authors from Caltech, the University of California
Berkeley, the University of Patras, Lund University, the
University of lllinois, Urbana-Champaign and KTH. The
session which was scheduled as one of the first session
on the first day of the conference was very well attended
and received.

John Gilby presenting an overview of the state of the art in
wireless sensor networks following the mission to US.

A. Wireless is not as unreliable as people tend to think —
a single link may be less reliable that an equivalent wired
one but that basic question is whether it is sufficiently
reliable to build a robust application on top of it. There
are examples of wireless sensor product and
demonstrations that show application can be robust.
Unfortunately there is still a tendency to people to wait for
others to use the technology first because of the
perceived risks.

Q. ZigBee/Wi-Fi standards are supposed to ensure
interoperability and connectivity, but we hear a lot of
anecdotes about users having less-than-"seamless”
wireless experiences. Is there still room for building
proprietary technologies?

A. Similar problems were experienced with Bluetooth at
the early stages, but they were quickly sorted. ZigBee is
inherently biased towards certain applications and that is
both a strength and a limitation. | don't believe there is a
“one size fits all” — we will see a range of solutions that
address different needs.

Q. So will the promise of WSN finally be fulfilled?

A. | see a shift from hardware to design/programming
issues. Only when the hardware issues become less
important and people will be able to focus on the
applications we will see the real potential of WSN.

ey
. . . \5 )

The mission report is available from
http://www.oti.globalwatchonline.com/online_pdfs/36494MR.pdf



RUNES Partners

Industry
connectBlue AB
www.connectblue.se
Ericsson AB
www.ericsson.com
Ericsson Magyarorszag
www.ericsson.hu
Industrieanlagen-Betriebsgesellschaft mbH
www.iabg.de

Kodak Ltd.
www.kodak.co.uk Kodak
LiPPERT Automationstechnik GmbH
www.lippert-at.com
Sira Technology Ltd.
WWW.Sira.co.uk

Non-profit research institutes

National ICT Australia
www.hicta.com.au

Swedish Institute of Computer Science
WWW.SiCS.se

RUNES Future Events

44™ |EEE International Conference on
Robotics and Automation (ICRA)
May 15-19 - Orlando, Florida, USA

RUNES organises a tutorial workshop at ICRA 2006 on
advances in networked autonomous vehicles:
technologies, tools, and case studies. The theme of the
conference is humanitarian robotics, reflecting the
strong potential of robotic technology in areas such as
demining, search/rescue missions, homeland security,
humanoid robots, personal and service robots, etc.

For more information on this workshop, visit:

www.icra2006.org

Workshop on Real-World Wireless Sensor Networks
REALWSN®6
June 19, 2006 - Uppsala, Sweden

Following last year's successful workshop RUNES
partner SICS organises REALWSN 06 in conjunction
with  ACM MobiSys2 2006. The purpose of the
workshop is to bring together researchers and
practitioners working in the area of sensor networks,
with focus on real-world experiments or deployments
of wireless sensor networks. All topics pertaining to
real-world wireless sensor networks are of interest.

For more information on this workshop and the call
for papers, visit:
http://www.sics.se/realwsn06

Feedback
Please email your feedback, news and views to
newsletter@ist-runes.org.

Universities

Kungliga Tekniska Hogskolan
www.kth.se

Lancaster University
www.lancs.ac.uk

Lund Institute of Technology
www.lth.se
Politecnico di Milano
www.polimi.it
RWTH Aachen University
www.rwth-aachen.de RWTH
Universita di Pisa
Www.unipi.it
University College London
www.cs.ucl.ac.uk

University of California, Berkeley
www.eecs.berkeley.edu

University of California, San Diego
www.ucsd.edu

University of Patras
www.upatras.gr

University of Queensland
www.itee.uq.edu.au

Victoria University
www.vu.edu.au

Joint US-EU workshop on ICT-Enabled Critical
Infrastructure and Interdependencies: Control,
Safety, Security and Dependability

March 16-17, 2006 - Washington DC, USA
This joint workshop is held under the auspices of NSF

and the EU s IST Program. RUNES will be represented
by Karl-Erik Arzen of Lund University, Karl-Henrik
Johansson of KTH and Andras Téth of Ericsson.

Pervasive Networked Systems Conference:
From RFID to the Internet of things
March 6-7, 2006 - Brussels, Belgium

This event is organised by the European Commission
and aims to review the evolution of today’s simple RFID
tags into large scale, IP interoperable and distributed
wireless networks of objects and devices. RUNES will
be represented by Cecilia Mascolo of UCL, Petri
Mahdnen of RWTH Aachen and Costis Koumpis of Sira.

For more information on this event, visit:
http://www.cordis.lu/ist/audiovisual/neweve/e/conf6-
70306/conf6-70306_a.htm

WWI (Wireless World Initiative)- MOCCA (The Mobile
Cooperation and Coordination Action)
March 30, 2006 - Yokosuka, Japan
The aim of this event is to increase -collaboration
between EU and Japan. RUNES and ARTEMIS will be
presented by Andras Téth of Ericsson AB.

For more information on this event, visit:
http://mocca.objectweb.org/

RUNES is supported by research funding from European ALY
Commission’s 6" Framework Programme under contract number
IST-004536.
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