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High Performance Computing as of today in Europe

Computing centers organized as
Research Infrastructure

CURIE GENCI@CEA Bull x86 2 Petaflop/s
FERMI CINECA IBM BlueGene/Q 2 Petaflop/s

SuperMUC GCS@LRZ IBM iDataPlex 3.2 Petaflop/s
JUQUEEN GCS@FZJ IBM BlueGene/Q 5.87 Petaflop/s
MareNostrum BSC IBM iDataPlex 1 Petaflop/s
Hornet GCS@HLRS Cray XC40 3.79 Petaflop/s

Resources made available to users via
peer-review calls.

Probably not the most quick and
efficient method
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High Performance Computing as of today in Italy

R PR IBM based on NVIDIA
ENTERPRISE SUPERCOMPUTER TeSla GPU accelerators
y connected by hlgh—speed
Q InfiniBand.

3 Petaflops Linpack Performance Managed by Cineca

Most Energy-Efficient Petascale
-~ System in the World

Maximizing (” UGy S0r O Olscovery with 3,000 NVIDIA Tesla K20X GPU Accelerators

Cineca
FERMI system 2 PetaFlops
MARCONI system will reach 16PetaFlops

INFN: Few activities focused on inter-communication APENET+SUMA
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High Throughput Computing as of today

Worldwide LHC Computing Grid (WLCG), created the GRID:
computing centers connected via hi gh bandwidth network
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CPU Total Power: 10 TFLOPS
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The Future Needs

LHC experiments:

I éTVLI,SAS Aix-Les-Bains HL-LHC Workshop, - huge increase re Spect tO ﬁrst

Mikolaj Krzewicki
B LHCb

= ALCE data taking

Run 1 Run 2 Run 3 Run 4

RAW data to offline for LHC experiments

 Astroparticle and space experiments enter the game: CTA, SKA

J Theoretical physics needs more computational power for the
next step.

] Other sciences: Life science, material science, climate change,
earth science, etc. need computing cycles and data management
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Analysis of the European Panorama

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

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

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

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

Basic science driving
technology innovation

EURRREANBLATFOBSERVINGSYSTEM:

SeaDataNet

Life sciences

Earth sciences

Scale of scientific activity (data-driven science)
Economics

Applied - engineering

sciences

Humanities Citizen science

Scientific communities ...long tail

Lead users...

Donatella Lucchesi February, 25 2016 9



Toward an 1ntegrated e-Infrastructure

1 European Open Science Cloud (EOSC)
= place EU 1n 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

Carlos Moedas — Commissioner for Research,

Science and Innovation “... launch of a pilot action that

Submitted by alim on 18 Sep 2015

should demonstrate how wide
availability of scientific data and
data-analysis services for
European researchers can be

European Commission - Speech - [Check Against Delivery] ensured th rO ugh a C loud
Open Innovation, Open Science, Open to the World in fra structure”
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Toward an integrated e-Infrastructure cont’d

J 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 IMPORTANT PROJECT
Common European Interest on High EUENNLEEY
: : (IPCEI)
Performance Computing and Big
Data Enabled Applications
= [taly participates with the ectiscann ™
“The Italian Data Infrastructure”

lead by INFN

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
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The Italian Data Infrastructure

Consiglio CINECA
' Nazionale delle Y
Ricerche " o

Possible implementation scheme to:

* make accessible and usable to users
the centers

* manage the resources

Governance Layer

Services Layer

HPC &
BIG Data DDA

INFN is coordinating the Network & transport layer
activities

HTC &
BIG Data
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The Italian Data Infrastructure: business model

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

. National funds, MIUR, MISE and Structural funds

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

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

Process supported by Regional (EU)
funds:

EMILIA ROMAGNA BIG DATA

FROM
VOLUME
< A

m Q FRegioneEmilia Romagna
INFN among the major players
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Final Considerations

L INFN owns the largest HTC (data) resource infrastructure in
[taly. It has allowed Nobel price discoveries!

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

L 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

U 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
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