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High Performance Computing as of today 
Country System Share 

ENI       19 place
CINECA 37    “

Processor performance share 

#500

SUM

#1

APE100

APE1000
APENext
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High Performance Computing as of today in Europe 

Resources made available to users via 
peer-review calls. 
Probably not the most quick and 
efficient method

Computing centers organized as
Research Infrastructure 
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High Performance Computing as of today in Italy 

INFN: Few activities focused on inter-communication APENET+SUMA

IBM based on NVIDIA 
Tesla GPU accelerators 
connected by high-speed 
InfiniBand. 
Managed by Cineca

Cineca
FERMI system 2 PetaFlops
MARCONI system will reach 16PetaFlops 
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High Throughput Computing as of today 

Worldwide LHC Computing Grid (WLCG), created the GRID: 
computing centers connected via high bandwidth network

CPU
(KHS06)

Disco
(TB)

Tape
(TB)

WLCG 2900 240,000 250,000

INFN 306 30,000 35,000

% INFN 11 12 14



FARM INFN @ TS

CPU 10000 kHS06 - 10 TFlops 84 WN’s 790 cores
2.7 TB RAM

DISK 300 TBn + 400 TBn GPFS + EOS FS

TAPE 80/160TBn (HSM) 
40/80TBn (Backup) 

Quantum Scalar 
i2000 (LTO4/LTO3)

NET Storage
8 Gb/s Fibre Channel

Ethernet
1 – 10 Gb/s 

FARM INFN @ TS
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The Future Needs 

huge increase respect to first 
data taking

Data Taking Challenge
• Large increase in Run3 integrated 

in ALICE’s new O2 DAQ HLT system 
• Very large increases in Run4 for 

ATLAS and CMS at high luminosity 
• RAW data is currently a modest 

fraction of offline data for ATLAS 
• x8 more derived data than RAW 

during Run1 
• Including all monte-carlo 

• Improved already in Run2 (far 
less duplication of analysis 
formats) 
• But how low can we go?

43

RAW data to offline for LHC experiments

ATLAS RAW Data 
Fraction, Run1 

(including multiple 
replicas)

Aix-Les-Bains HL-LHC Workshop,  
Mikolaj Krzewicki

q Astroparticle and space experiments enter the game: CTA, SKA
q Theoretical physics needs more computational power for the 

next step.
q Other sciences: Life science, material science, climate change, 

earth science, etc. need computing cycles and data management

LHC experiments: 
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Analysis of the European Panorama 

q Digital infrastructures are fragmented by scientific, 
economic domains (physics, health, space, climate, ect,) and 
by country. 

q Lack of interoperability of infrastructures and tools prevents 
share of data to industry, governments and scientist even of 
the same area.

q Increasing demand of world-class HPC infrastructure to 
process data (and big data?).

q Request for open data and re-use of data to make the most of 
advanced data analytics techniques 
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Why Physicists can help
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Humanities Citizen science

Basic science driving 
technology innovation

Lead users… Scientific communities …long tail
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Toward an integrated e-Infrastructure 

q European Open Science Cloud (EOSC)
§ place EU in a leading role in scientific & data infrastructure 
§ give European Scientists services for storage, management, 

analysis and re-use of research data
§ Pilot call opening soon infradev-04-2016 (~10 MEuro)
§ INFN among proponents of a proposal 

“… launch of a pilot action that 
should demonstrate how wide 
availability of scientific data and 
data-analysis services for 
European researchers can be 
ensured through a cloud 
infrastructure"
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Toward an integrated e-Infrastructure cont’d 

q European Data Infrastructure
§ underpin EOSC
§ world-class supercomputing, high-speed connectivity, 

leading-edge data storage also for industry (including 
SMEs) and the public sector

§ Pilot project: Important Project of                                   
Common European Interest on High                   
Performance Computing and Big                                
Data Enabled Applications

§ Italy participates with the 
“The Italian Data Infrastructure” 
lead by INFN

  
 

IMPORTANT PROJECT  
OF COMMON  
EUROPEAN INTEREST  
(IPCEI) 
 
 

ON  
HIGH PERFORMANCE COMPUTING 
AND  
BIG DATA ENABLED APPLICATIONS  
(IPCEI-HPC-BDA) 
 

 

 

European Strategic Positioning Paper 
 
 
 
  
 
  
 
 
 
 
 
 
 
Luxembourg, France, Italy (& Spain) 
 
November 2015  

5 
 

The IPCEI-HPC-BDA will enable transforming raw big-data in to intelligence, provide calculating 
power for real time applications and make it particularly accessible to SMEs. 

The development of HPC applications can build upon initial initiatives from Horizon2020 
programmes: 

x FETHPC-2-2014 HPC Eco-system development to boost European research excellence on 
the key challenges towards the next generations of high-performance computing systems. 

x EINFRA-6-2014 Network of HPC Competence Centres for SMEs to promote access to 
computational expertise anywhere in Europe and enable the dissemination of best 
practices in HPC industrial use particularly for SMEs. 

x EINFRA-5-2015 Centres of Excellence for computing applications to ensure EU 
competitiveness in the application of HPC for addressing scientific, industrial or societal 
challenges. (Sectorial e.g. medicine, life science, energy, Transversal e.g. computational 
science, Challenge-driven e.g. societal or industrial challenges). 

 

STATE OF PLAY 
To gather together the critical mass, capacity and capability to address the above European 
challenges and ensure the successful implementation of a European HPC initiative,  Luxembourg 
has sought collaboration with, initially, two other European Member States, i.e. Italy and France. The 
IPCEI on HPC will leverage respective Member States strengths and enable alignment of respective 
implementation strategies. 

The IPCEI HPC initiative has obtained full support from the three EU Member States partners and 
specific European region (see enclosed letters of support): 

x The Italian Ministry of Economic Development, the Ministry of Education, University and 
Research, the Ministry of Public Function, the regional Ministry of Emilia-Romagna, the 
regional Ministry of Piemonte, the regional Ministry of Trentino, the regional Ministry of 
Lazio and the regional Ministry of Marche 

x The French Ministry of Economy, Industry and the Digital Sector 
x The Luxembourg Ministry of the Economy, the Luxembourg Ministry of Higher Education 

and Research. 

In addition, Luxembourg, Italy and France consider Spain an important potential partner in the future 
IPCEI on HPC and Big Data enabled Applications. Luxembourg is in contact with the Secretary 
General of Science, Technology and Innovation, and will meet the Spanish Ministry in mid-December 
to discuss integration in the project.  
 

CONCLUSION 
In view of the European strategic and economic context, its alignment with, and importance to the 
European Digital Economy thrust and considering the significant capital investments that will be 
required in e-infrastructure, the partners consider an Important Project of Common European Interest 
(IPCEI) IPCEI on HPC essential for the overall success of the initiative. 

Considering the significant investments, the Member States will seek to complement national public 
investments with private investments (national and international), and financial support from 
European Institutions and programmes (H2020, CEF, ESIF, EFSI, EIB). 

Luxembourg, Italy and France look forward to the announcement by Commissioner Oettinger of the 
launch of an IPCEI on HPC on November 17th 2015 at the European Data Forum in Luxembourg. 
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The Italian Data Infrastructure

HPC & 
BIG Data DATA HTC & 

BIG Data

Network & transport layer

Services Layer

Governance Layer
Users

Possible implementation scheme to:
• make accessible and usable to users 

the centers
• manage the resources

INFN is coordinating the
activities  
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The Italian Data Infrastructure: business model 

q Funds directly from the research agency, INFN, CNR, 
GARR,CINECA

q National funds, MIUR, MISE and Structural funds

q Regional funds , Emilia Romagna, Marche, Piemonte, 
Puglia, Trentino, .. 

q European funds, H2020, ESFI, special projects
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First pilot on Emilia Romagna Region

Process supported by Regional (EU) 
funds:
• Survey of:

• research computing capacities 
• competences in HPC, Big Data and 

software development
• research communities

• Design and implementation test bed:
• Definition of applications domain: 

Research, PA, Health, education, 
• involvement of the partners (i.e. 

private companies, SMEs)

INFN among the major players
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Final Considerations

q INFN owns the largest HTC (data) resource infrastructure in 
Italy. It has allowed Nobel price discoveries!

q Research future needs require a change in the paradigm of 
doing computing: hybrid computing connected by high 
speed network to manage big data

q INFN is one of the proponents of a pilot for the European 
Data Infrastructure and will participate in the Open Science 
Cloud project. In Italy, INFN coordinates Italian Data 
Infrastructure 

q Projects are modular, infrastructure can be built 
§ Regional, National and European level
§ for research at any scale including the long-tail science
§ for industry, SME, PA


