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1.
Introduction

The objective of this CA is to coordinate the activities of the Complexity Pathfinder in NEST. Most of the STREPS in this Pathfinder deal with the complex collective objects arising at a certain space-time scale as emerging from the simpler interactions of their components at a finer scale. This is a sort of extension of the "atomic-molecular" stochastic thinking and computational methods to social, biological, cognitive and technological systems. The integration it implies is not a juxtaposition of various expertises but rather an intimate fusion of knowledge. This involves a coordinated shift in the very objectives, scope and ethos of the affected disciplines. 
The research of the STREPs in the Complexity Pathfinder is not offering just a way of answering questions from one science using concepts from another: it is promoting a new language which allows the formulation of novel questions or rather a new grammar which allows novel interrogative forms. 
This coordination action aims to build and put in the service of the complexity STREPs the following instruments: 

1) Instruments for the collective steering and self-definition of the Pathfinder. 

2) Instruments to support the common recruiting and rising of the young researchers for the STREPs. 

3) Instruments to discover, connect and transfer information / data to communities of potential users and consumers of the methods, ideas and results of the STREPs. 

4) Instruments to find, catalogue, rank and present in a coherent way to researchers and students of the STREPs relevant data and knowledge produced originally within other disciplines 

5) Instruments to define and represent the Complexity STREP community at the European level. 

6) Instruments to initiate and coordinate interdisciplinary research transferring and applying the STREPs research.

2.  Objective

D3 (ENEA) makes the connection of STREPs to technological application areas and in particular to infrastructure networks. The effort is to make the connection between real life situations and the Complexity STREPs ideas such as multi-level analysis and network properties. We will measure the success of our interface with the industry by the participation of industrial partners to WP3. We hope to have major organizations maintaining a significant level of cooperation with the STREPs. We will invest much effort that the knowledge transferred by the STREPs will induce practical applications. We will document these eventual applications in our reports and publish it to a wider audience (WP1). 

The objectives of this D3 are to:

· Make the connection between young researchers working in the Complexity STREPS and the industrial applications.

· Initiating common PhD projects between complexity STREPs and industry.

The analysis of large and complex systems and, particularly, that of their interdependencies is a challenging domain on both a theoretical and a technological points of view, as was highlighted by some of the STREPs. Because of their intrinsic non-linearity, of the non-deterministic and time-dependent behavior, complex infrastructures, in their actual configurations, lead the existing control models to be mostly inadequate. The various aspects of interactive infrastructure networks present a number of theoretical and practical challenges in modeling, simulation, prediction, and analysis in coupled and uncoupled systems. These systems comprise a heterogeneous mixture of dynamic, interactive, and often non-linear entities, unscheduled discontinuities, and several other significant effects. Existing mathematical models of such systems are vague and no methodologies for the understanding of the behavior of these complex networks exist. A new direction has to be imparted to technology to provide tools that might capitalize the most recent issues coming from different STREPs and different scientific areas (mainly physics, biology, maths). The science of complex systems is considered particularly relevant to the study of these systems, since their topological properties up to the modeling of their emerging behavior. Additionally, in many complex networks, the human factor on one side results to be the most prone to errors, on the other side is, in turn, the most adaptable in management and recovery. Thus, modeling these networks will need to include the bounded rationality of actual human thinking, modeling the interactions between technological networks and social networks. 

Unfortunately, the science of infrastructure interdependencies is relatively immature. It is our belief that in order to achieve further progress, one has to insure the contact between the practitioners in this field and between complexity research such as the STREPs.
 The present WP is thus aimed at transferring knowledge forth and back between real technological applications, the theoretical work such as that of the STREPs, This will be a multi-disciplinary approach where single specific entities, driven by rules belonging to given contexts (sociology, biology, communication engineering etc.) are described within some unifying operational model and, then, coupled to other entities for the building up of comprehensive model of some real-world compartment. 

In particular, the activities proposed will be related to:

· create a discussion forum within GIACS and between the STREPs to define the conceptual framework for the initiation of common research projects. 

· ensuring that young researchers from either side (industry  / university research) can be exposed, apply and be accepted in the appropriate frameworks of the other side. 

ensure that the main problems of the industrial applications are exposed to the young complexity researchers in STREPs.
These  objectives are summarized in the following table:

	Deliverable  No
	Deliverable title
	Nature
	End
month

	D3.1
	Gathering relevant data (people, institutions) 
for the possible cooperation industry-STREPS.
	R
	18

	D3.2
	Support of visits leading to common Complexity PhD industry-STREPS. 
	R
	1-36

	D3.3 
	Session in workshop organized to put together complexity and technology for initiating common PhD projects: industry-STREPS.
	O
	24


*R  report

*O other

3. Actions

Each of the deliverables was divided to sub-missions: 

D3.1 Gathering relevant data (people, institutions) 

         for the possible cooperation industry-STREPS.M12 

	3.1.1


	Reviewing and summarizing presentations of STREPs presented during the GIACS kickoff meeting.  
	10.11.2005

	3.1.2
	Extraction of projects with the highest potential  (5-7)
	16.12.2005

	3.1.3
	Establishing connection with the head of projects for further investigation of relevance
	31.01.2006

	3.1.4
	isolation of the 3-4 projects to continue with 
	28.02.2006

	3.1.5
	Gathering of project representatives for construction of  sub-projects proposals/summery paper
	30.04.2006

	3.1.6
	Date for handing in final proposal
	30.06.2006


D3.2 Support of visits leading to common Complexity 

         PhD industry-STREPS.M12-36
	3.2.1 
	Making contact with relevant industry using the proposals
	31.10.2006

	3.2.2
	Stimulating the creation of connections and contacts between  STREPs Projects and Industry representatives with the aim of defining common R&D topics for potential PhD projects.
	


D3.3 Session in workshop organized to put together complexity and technology for initiating common PhD projects: industry-STREPS.M1-36

	3.3.1
	Organization of a session in a workshop to present PhD programs.
	

	3.3.2
	Support PhD links
	

	3.3.3
	Session in a workshop to present preliminary 
	


The activities related to each of the Deliverables and their results are reported in the following section.

4. Course of Action

D3.1 Gathering relevant data (people, institutions)   for the possible cooperation industry

3.1.1 Reviewing and summarizing presentations of STREP’s presented during the GIACS kickoff meeting.  

	
	STREP
	Representative
	Institution
	WebSite/PDF

	1
	CAVES 


	Scott Moss
	The Mancester Metropolitan University, Great Britan, s.moss@mmu.ac.uk
	 http://caves.cfpm.org/partners/index.html

	2
	Complex Markets


	Mark Salmon

	– University of Warwick , Britan
	http://www2.warwick.ac.uk/fac/soc/wbs/afg/research/

	3
	StarFlag


	Giorgio Parisi
	
	http://www.infm.it/Uk/Projects/EU_FP6/2004/StarFlAG.html (did not find a website)

	4
	CREEN


	Janusz Holyst 
	Faculty of Physics and the Center for Complex Systems at Warsaw University of technology
	www.creen.org

	5
	UniNet 
	Markus  Kirkilions
	University of Warwick Department of Mathematics,

Great Britan
	 http://lora.maths.warwick.ac.uk/%7Euninet/  



	6
	DYSONET


	Panos Argyrakis
	Aristotle University of Thessaloniki, Department of Physics. Panos@physics.auth.gr 
	http://dysonet.physics.auth.gr/ 



	7
	COLL-PLEXITY
	Sebastian Doring


	Rheinisch Technische Hochschule, Aachen, Germany, S.Doering@wzl.rwth-aachen.de 
	 http://www.coll-plexity.net/



	8
	BioPhot


	Jean Pol Vigneron
	Facultes Universitaires Notre Dame, Belgium.

Jean-pol.vigneron@fundp.ac.be 
	http://www.nanotechnology.hu/conf/biophot2005/


	9
	BRACCIA


	Aneta Stefanovska/Sheppard Lawrence

	Lancaster University, Great Britan.

l.w.sheppard@lancaster.ac.uk 
	http://osc.fe.uni-lj.si/research.html 



	10
	EMBIO


	Robert Glen/

Jensen Christian
	University of Cambridge, Great Britan
	http://pacosy.informatik.uni-leipzig.de/pv/Projekte/com_embio_050413.pdf  

	11
	E2C2


	Michael Ghil/GéWeishbuch
weisbuch@physique.ens.fr
	Universite’ Paris2, France
	For specialists:
http://www.ipsl.jussieu.fr/%7Eypsce/E2C2docs/E2C2_EGU05.pdf
 For a general audience:
http://www.ipsl.jussieu.fr/%7Eypsce/E2C2docs/E2-C2_FactSheet_PR.pdf 


CAVES 
 Interacting Agents and Markets
a. Complexity: Agents, Volatility, Evidence and Scale: CAVES 
(Scott Moss)
1. Modelling procedures for the formation of social policy in conditions of uncertainty.

2. Case studies of land use change.

3. Various levels of detail for agents’ cognitive specifications.

Web site: http://caves.cfpm.org/partners/index.html
COLL_PLEXITY

Sebastian Doring

Web site: http://www.wzl.rwth-aachen.de/de/index.htm
______________________________________________________________________________________

Complex Markets   non era representato 

b. Financial Markets and Complexity: Uncertainty, Heterogeneous Micro Agents and Aggregate Outcomes: Complex Markets
(Mark Salmon) – University of Warwick , Britan
1. Main Concepts: risk,  welfare and stability, growth,  efficient resources and information transfer. Financial phenomena: volatility excess, crashes, speculative bubbles,  departures from equilibrium 

2. Communication networks between the micro agents beyond the price.

3. Complexity as emergent property of economic organisation not present at the individual level.

4. Market Networks Evolution; Decision Rules.

5. Statistical Mechanics of heterogeneous many agents.

6. Stylized facts and Scaling Laws in Mathematical Physics of large ensembles.

Department web page: http://www2.warwick.ac.uk/fac/soc/wbs/afg/research/
CREAEN
2. Networks and Social Self-organization

a. Critical Events in Evolving Networks CREEN
(Janusz Holyst)  Faculty of Physics and the Center for Complex Systems at Warsaw University of technology
1. How in science different topics appear, spread out through the scientific community and lead to epidemic-like behaviour (scientific avalanches).

2. Spreading of information in scientific and public communication networks.

3. Coupled networks

4. The sudden emergence of crises in a social institution (public trust in science).

5. Probabilistic data mining - mathematical models - evolution of networks in physics.

6. Data gathering in the project will be based on both bibliometric and webometric techniques.

Web site: www.creen.org
UniNet  

b. Unifying Networks for Science & Society: UniNet
(Markus  Kirkilionis) Gree
1. Links among entities on different scales.

2. Compare different network theories.

3. Reinterpretation of transferred theories in the context of different applications.

4. Specific applications of “unification of theory feedback cycle” 

· Genetic networks.

· Biochemical networks.

· The architecture of the brain: Neuronal networks.

· Ecological networks.

· Social networks and the economy. Modern traffic and the internet.

Web page : http://lora.maths.warwick.ac.uk/%7Euninet/  

Dysonet

c. Human behaviour Through Dynamics of Complex Social Networks : and Interdisciplinary Approach: DYSONET 
(Panos Argyrakis)  
1. Social networks -> dynamics of human behavior.

2. Statistical Physics concepts ->  panic, search, traffic, human relationship, epidemics, Economics and Finance, and Environmental networks.

3. Organizing principles that influence collective behavior.

4. Hypothesis: dynamics of certain collective human behavior is governed by an underlying drive to optimize certain aspects of the underlying network.

Expertise:

Kinetics of phase transitions, critical transport phenomena, percolation, scaling theory. Random walks in complex systems, applications to physics and biology.

Catalytic reactions on surfaces, in porous materials, on wires.

Diffusion controlled processes, diffusion-limited aggregation, etc.

Web page: http://dysonet.physics.auth.gr/ 

BIO-PHOT
d. Complexity and evolution of photonic nanostructures in bio-organisms: templates for material sciences. BioPhot. (Jean Pol Vigneron).
1.  Physical explanation for biological complexity.

2. Use of light scattering by living organisms.

3. Measurements: micrometric resolved spectrophotometric and thermal exchange measurements. Light filtering functions, optical density.

4. Numerical simulations. Inverse scatering problems.

5. Ecological and phonological history studies of the same and closely related (for comparison) organisms.
6. Integrating effects of reflection, absorption, polarization,dependence on frequency, incidence / emergence angle, scale, location.  
Web page: http://www.nanotechnology.hu/conf/biophot2005/
BRACCIA

e. Brain, respiration and cardiac causalities in anaesthesia: BRACCIA
Aneta Stefanovska
1. Experimental measurement, time series analysis and mathematical modelling of anaesthesia.

2. Interactions between brain waves and cardio-respiratory oscillations. Synchronization and directionality of couplings for non-linear and chaotic oscillators

Website: http://osc.fe.uni-lj.si/research.html 

EMBIO

f. Emergent organisation in complex biomolecular systems: EMBIO
Robert Glen
1. Assimilate molecular data from sources world-wide. Linking and analysing data  - extract knowledge  - predict properties.

2. Experiments 'in-silico' which can be tested both in the computer and in the lab.

3. Chemistry: 
enzyme inhibitor design, combinatorial reaction design, physical property prediction, toxicology prediction, drug discovery, and Rational Drug Design.

Pdf  http://pacosy.informatik.uni-leipzig.de/pv/Projekte/com_embio_050413.pdf

E2C2

3. Extreme Events
a. Extreme Events: Causes and Consequences: E2-C2
(Michael Ghil)
1. Extract the distribution of these events from existing data sets. Reproduce the data-derived distribution of events. Predict the likelihood of extreme events in prescribed time intervals.

2. Natural disasters from the realms of hydrology, seismology, and geomorphology.

3. Socio-economic crises: criminality, mass violence, and terrorism.

4. Rapid, and possibly catastrophic, changes in the interaction between economic activity and climate variability.

5. Theory of nonlinear and complex systems.

For specialists:
http://www.ipsl.jussieu.fr/%7Eypsce/E2C2docs/E2C2_EGU05.pdf
 For a general audience:
http://www.ipsl.jussieu.fr/%7Eypsce/E2C2docs/E2-C2_FactSheet_PR.pdf 

3.1.2 Extraction of projects with the highest potential  

We have chosen the following three STREPs: DYSONET, CREEN and COLLPLEXITY.

Each of them has specified in their goals at list one issue that can be related to known problems of industrial technological network and in specific 

DYSONET –  Human behaviour Through Dynamics of Complex Social Networks
 panic, search, traffic, human relationship, epidemics, Economics and    

                        Finance, Environmental networks traffic networks
Related papers:

http://www.arxiv.org/abs/cond-mat?papernum=0601240
C:\Documents and Settings\Enea\Documenti\GIACS\STREPS 

 CREEN -  Critical Events in Evolving Networks 
· Spreading of information in scientific and public communication networks.

· Coupled networks
COLLPLEXITY – Collaborations as complex systems

Integration of industries through the analysis of the complexity of the organizations.

3.1.3 Establishing connection with the head of projects for further investigation of relevance

An email was sent to the leaders of the chosen STREPs informing them on our interest in their projects as relevant to D3. So far we have received a response from both  CREEN and DYSONET but only partial information about their activities. 

At this time we have materials from one of the packages of DYSONET headed by Pro. Havlin from the Bar-Ilan university, Israel, regarding Internet traffic. We are attending for more material to arrive.
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