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eInfrastructures
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eInfrastructures



e-Science: what can Science do for us? 

Societal, global challenges

Science is changing ICT and ICT is changing Science
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e-Infrastructures: what can we do for 
Science?

Connectivity, Processing, Information, Collaboration

Mobilization of the research communities



Importance of embracing the e-Science 
paradigm shift

2009 Commission Communication: 
ICT Infrastructures for e-Science
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Strategic role of e-Infrastructures as a crucial 
asset underpinning European research and 
innovation

Need reinforced and coordinated effort by 
Member States and the scientific community

ICT Infrastructures for e-Science (COM(2010)245, 19.05.2010),
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0108:FIN:EN:PDF



Global challenges

Big distances, big numbers, big files

Virtual-labs, information flood

e-Science

5

Science & technology: positive loop

e-Infrastructures changing Science, Scientists changing e-

infrastructures

On the verge of a new scientific renaissance

Climate simulation, 
Virtual Physiological Human, 
virtual experimentation,
etc.

CERN : Large Hadron Collider 600m 
collisions/s, data needs to get to 7000 
scientists in dozens of countries.



Complexity calls for multi-disciplinarity

IMGT
Core

biomolecular biomolecular biomolecular biomolecular 

Large resources in related disciplines
biomolecular data 

Specialist resource examples

MedicalMedicalMedicalMedical data 
resources

BRENDA
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ChemicalChemicalChemicalChemical
data 

resources

BiodiversityBiodiversityBiodiversityBiodiversity
data 

resources

Flybase

MGD

SGD

Pasteur DBs

Eumorphia/
Phenotypes

biomolecular biomolecular biomolecular biomolecular 
resources

Mutants

Model organism resource examples

Mouse Atlas

Source: Graham Cameron (EBI)



e-Science & e-Infrastructures

e-Science Scientific Communities

Geographically spread

Culture heterogeneity

e-Infrastructures

Connectivity

Collaboration
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Culture heterogeneity

Problem complexity

Volumes of  information

Ensuring quality of  information

Lack of incentives to share

Organisational barriers

Collaboration

Processing, Simulation

Repositories of data

Curation/Review

Recognition, provenance, trust

Governance models/Knowledge 

advantage



To facilitate a rapid transition to e-Science, the European Commission 
and Member States have made significant investments in e-
Infrastructures:

What we can do for Science

Innovating the scientific process
global virtual research communities
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Linking all at light speed
GÉANT

Accessing knowledge 
scientific data

global virtual research communities

Designing future facilities 
PRACE - High-Performance Computing

Sharing the best resources 
e-Science distributed computing



Pan-European coverage 
(40+ countries/3900+ 
universities/30+ million 
students)

Hybrid architecture:

For example: 
GÉANT
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connectivity at 10-40 
Gb/s (aggregated 
traffic)

dark fiber wavelengths
(for demanding 
communities)

Global reachhttp://www.geant.net/



The GN3 Mission
• To create an innovative multi-domain hybrid networking

environment, using advanced transmission & switching 
technologies

• To enable R&E users through their Organizations with flexible 

10

• To enable R&E users through their Organizations with flexible 
and scalable production quality services via their constituent 
NRENs

• To be an enabler for Global R&E networking supporting 
international e-Science initiatives, creating a Global Virtual 
Village to house researchers & educators around the world

• To contribute to standards as a key participant in European & 
Global efforts towards the Network of the Future



Map of the GN3 Consortium
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GÉANT Topology
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GÉANT topology –
April 2009



NREN – GÉANT Ecosystem
• Including R&E communities across Digital Divides

– Leverage collaboration via virtualization

– Enable access to the Knowledge Society

– Make Big Science affordable at the desktop

• Creating a distributed Critical Research Infrastructure

13

• Creating a distributed Critical Research Infrastructure
– Provision & manage Optical Private Networks for Science: LHC 

OPN, eVLBIG

– Expected to serve International Demanding Projects (FEDERICA, 
ESFRI Priorities - PRACE, ITERG)

• Fostering European innovation by sustaining a vast Network of 
Excellence in 

– Test & deploy  bleeding-edge networking technologies (e.g. 100 
Gigabit/sec per wavelength)

– Advance INTERNET multi-domain toolsets & federal services



GÉANT Global Connectivity
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GÉANT global connectivity – April 2009



GN3 Challenge: A 
Mature Federation

for a Tsunami of Global 
Requirements

10 Gig+ NREN – GÉANT Footprint
March 2008
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High-End Users Require Stable Production Services:
• Provisioning 10-40-100 Gbps networks 
• Robustness, reliability, security requirements
• Multi-domain e2e monitoring & on-demand resource allocation
• Managing converging e-infrastructures as a

cloud HPCN � Future INTERNET Services

www.google.com/imgres?imgurl=http://wwp.mega-tsunami.com/
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� EUMEDCONNECT1 (2001-06) 
Costs: 12M€ EC Funding: 10 
M€.  Coordinator - DANTE

� EUMEDCONNECT2 (2008-10) 
4M€ EC Funding. Coordinator -
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4M€ EC Funding. Coordinator -
DANTE

� Connects 2M users, 800 centres 
in  Med countries (Algeria, 
Morocco, Tunisia, Egypt, Syria, 
Jordan and Palestine)

� Establishment of regional REN 
foreseen in Dec. 2010 (ASREN)

� EUMEDCONNECT3  expected 
in 2011 (under discussion)



For example: European Grid Initiative
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For example: PRACE

Partnership for Advanced Computing in Europe

Supercomputing is a key priority to boost Europe’s scientific
performance.
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PRACE aims to deploy an ecosystem of Petascale machines in
Europe, aiming at attaining exa-scale performance by 2020.

http://www.prace-project.eu/



And data?

http://bit.ly/riding_the_wave

”Our Vision is a scientific e-infrastructure that 
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”Our Vision is a scientific e-infrastructure that 
supports seamless access, use, re-use, and 
trust of data. In a sense [...] the data 
themselves become the infrastructure – a 
valuable asset, on which science, technology, 
the economy and society can advance”.



Scientific Data Infrastructure Initiatives
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network infrastructure, GÉANT

distributed computing/software infrastructure

scientific data infrastructure



European R&D Framework Programme 
FP7 (2007 to 2013)

FP7: EUR 55bn

Cooperation: EUR 32bn

Ideas: EUR 7.5bn
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Ideas: EUR 7.5bn

People: EUR 4.75bn

Capacities: EUR 4.1bn

Research Infrastructures: EUR 1.7bn

e-infrastructures: EUR 0.57bn

http://cordis.europa.eu/fp7/ict/ehttp://cordis.europa.eu/fp7/ict/ehttp://cordis.europa.eu/fp7/ict/ehttp://cordis.europa.eu/fp7/ict/e----infrastructure/infrastructure/infrastructure/infrastructure/



• Pointers

• The Digital Agenda for Europe
• http://ec.europa.eu/digital-agenda

• Riding the wave – Final report of the High Level Expert Group on Scientific Data, October 2010
• http://bit.ly/riding_the_wave

• Neelie Kroes Speech on the same topic
• http://europa.eu/rapid/pressReleasesAction.do?reference=SPEECH/10/518

• Communication: ICT infrastructures for e-Science
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• Communication: ICT infrastructures for e-Science
• http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0108:FIN:EN:PDF

• More information on the e-infrastructures Programme
• http://cordis.europa.eu/fp7/ict/e-infrastructure/

• Post-2013 Research Green Paper & Public Consultation
• http://ec.europa.eu/research/csfri/index_en.cfm

• Contacts

• <web>http://bit.ly/{NeelieKroesEU, cc_buhr}</web>

• <twitter>@NeelieKroesEU, @ccbuhr</twitter>

• <facebook>http://on.fb.me/Neelie_Kroes</facebook>



e-Health
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e-Health



Objectives

• Personal Health Systems
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• Virtual Physiological Human

• Patient Guidance Services (PGS), safety 
and healthcare record information reuse



The Health Challenge in the EU
– About 10% of people aged over 65 have Alzheimer’s disease; 

worldwide, around 35 million people with dementia. 
– Cost of dementia: estimated at >€170 billion in Europe in 2008; > 

$172 billion in USA in 2010.
– Parkinson’s disease: prevalence around 1.6% of people aged 
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– Parkinson’s disease: prevalence around 1.6% of people aged 
over 65 years;  according to the WHO: > 5 million patients 
worldwide, > 2 million in Europe.

– Cost of Parkinson’s disease in Europe: about €20 billion per 
year.

– More than 15 million people worldwide suffer each year from 
stroke. 

– Cost of stroke in EU: > €38 billion in 2006. 
– Worldwide mortality due to diseases related to liver: 1.5 million.
– Market for liver support: estimated to be > $2 billion worldwide.



Three main Target Outcome areas:

(a) Personal Health Systems for remote management of 
diseases, treatment and rehabilitation, outside hospitals 
and care centres. This target outcome addressed in turn 3 
specific application domains: (a1) Neurodegenerative 
diseases, (a2) Rehabilitation of stroke and neurological 
conditions and (a3) Liver failure.
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conditions and (a3) Liver failure.

(b) Intelligent systems for the analysis of multi-
parametric data, with projects focusing exclusively on the 
analysis of multi-parametric data, in the context of Personal 
Health Systems for prevention or remote management of 
diseases.

(c) Coordination and Support Action, to deliver roadmaps
for research and support to wide use of mobile eHealth 
(mHealth) for lifestyle and disease management.



Virtual Physiological 
Human
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Human



What is VPH?
What?

EU initiative ICT research enabling collaborative 
investigation of the human body/organ/systems as a single 
complex system.

How?
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How?
Development of patient-specific computer models and 
simulators for applications in personalised and predictive 
healthcare.

Integrative approach:
– Vertical: biological levels: from molecule, cells to organ

– Horizontal: coupling of different  physiological functions

– Different scales: spatial and temporal scales



Biosensors Biochips

Towards full picture of individual’s health status
“Omics”-based personalized medicine
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Environmental
Data 

Phenomic data

ICT Systems

Genomic data



Finite Elements

VPH/Physiome History

Human Genome Project

Grid Computing

Systems Biology

ICT Bio 2008ICT Bio 2008ICT Bio 2006ICT Bio 2006 VPH 2010VPH 2010
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Molecular Biology

Microcomputers/home 

computers

Physiome at Physiome at 

IUPS IUPS 

ConferenceConference

1993 20091997 2005 2006 2007 2008

Roadmap for Roadmap for 

PhysiomePhysiome

EC/ICT Health EC/ICT Health 
Start discussing Start discussing 
Physiome Physiome 
researchresearch

White paper White paper 
completedcompleted

FP6: FP6: 

STEPSTEP

VPH VPH 

Roadmap for Roadmap for 

(STEP)(STEP)

FP7 call 2

VPH

VPH NoE VPH NoE 

startsstarts

Physiome Physiome 

ProjectProject

Source: VPH NoE

FP7 call 4

VPH

2010

FP7 call 6

VPH

VPH VPH 

RoadmapRoadmap



Potential Market:
• Pharmaceutical industry (to shorten drug development, avoid 

animal testing, personalised drug)
• Medical industry (devices and imaging benefit from 

simulation)
• Software industry (development of models/simulators)
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Expected impacts:
For all target outcomes

• More predictive, individualised, effective and safer healthcare
• Reinforced leadership of European industry and strengthened 

multidisciplinary research excellence in supporting innovative 
medical care



Part II VPH FP7 Call7 & 9
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WP2011-12 Objective 5.2 VPH
Target outcomes overview:
a) Patient-specific predictive computer based models and 

simulation (including environmental factors)
b) ICT tools, services and infrastructures to obtain more 

elaborate and reusable multi-scale models and larger 
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elaborate and reusable multi-scale models and larger 
repositories

c) RTD roadmap preparing the ground for a “Digital Patient” 
challenge

d) Early demonstrators and proof of concept of digital 
representations of health status.

a) and b) IP/STREP 58M€

c) CSA 1.5M€

d) STREP  8.5M€



Focus a)
Patient-specific predictive computer based models and 
simulation

• Predictive models & simulation of major diseases 
integrating medical, biological and environmental data

• Emphasis on influence of environmental factors on 
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• Emphasis on influence of environmental factors on 
diseases

• Interaction and integration of environmental factors 
with biological and medical factors in developing 
predictive models

• Applied goals, use and benefits should be 
demonstrated for a specific clinical need.

• All major diseases targeted



Focus b)

ICT tools, services and infrastructures to obtain more 

elaborate and reusable multi-scale models and larger 

repositories

Projects to address at least 1 of the 2 activities: 

1. Robustness and reproducibility of VPH models
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1. Robustness and reproducibility of VPH models

• Allowing models to be re-used

• Standards for models and data

• Tools to support robustness and reproducibility of models 

2. Development of VPH info-structure 

• Sustainable VPH model and data repositories

• Appropriate tools to support this info-structure

• Address attributes such as usability and accessibility 
(community acceptance)

• Open environment and open-source software  



Focus a) and b)

Instruments/budget:

• STREP/IP 

• Budget: 58M€
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• Minimum 30% to STREPs; minimum 50% to IPs

• A maximum of EUR 3 million will be reserved for third 
country participants from USA, Japan, Canada, Australia, 
New Zealand

Call 9 open 18/01/2012 deadline 17/04/2012



Focus c)

RTD roadmap preparing the ground for a “Digital Patient” 
challenge

• Digital representation of all patient data and associated 
models

• Provide patients with personalised and predictive care
• The roadmap will provide:
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• The roadmap will provide:
�Consolidation of research so far
�Identify and quantify the needs
�Develop a vision and ICT research agenda for the”Digital 

Patient”

Instruments/budget:
• One CSA max funding of 1.5M€

Call 7 open 28/09/2010 deadline 18/01/2011



Focus d)

Early demonstrators and proof of concept of digital 
representations of health status

• Health status based on patient specific data and VPH 
models (medical, anatomical, physiological and genetic)

• Innovative representations of health status
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• Innovative representations of health status

• Representations usable for care, personalised prevention 
and research

Instruments/budget:

• STREP – budget: 8.5M€

Call 9 open 18/01/2012 deadline 17/04/2012



Contact/Information
• DG Information Society and Media

Unit “ICT for Health”
http://ec.europa.eu/information_society/ehealth

• Calls information:
http://cordis.europa.eu/fp7/ict/participating/calls_en.html
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http://cordis.europa.eu/fp7/ict/participating/calls_en.html

• VPH projects’ portfolio:
http://ec.europa.eu/information_society/activities/health/docs/projects/fp7/binder-fp7vph-projects.pdf 

• Virtual Physiological team email:
infso-vph@ec.europa.eu


