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CINECA a private not for profit consortium of public rigth
2

Milano

Bologna

Roma

CINECA  is a Consortium of Universities, founded in 1969 by 
(MIUR) to support scientific research 
CINECA is a not-for-profit organization

Members: 

! MUR & MIS

! 67 Italian Public Universities

! 9 Institutions,…

In-house provider:
" Supervised by MIUR
" No private capital
" 80% of activities towards Consortium members
" 20% Technology Transfer
" Annual Budget: ~ 100M€
" Employees: ~ 800

Cineca has a record track in the
TOP500 ranking of HPC facilities

Napoli

Chieti
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CINECA European position

• PRACE Tier0 Hosting Member
• EuroHPC Pre-exascale Hosting Entity
• EUROFusion HPC Service provider
• Core partner of the Fenix action for the federation of HPC system
• Project coordinator HPC-Europa for HPC Transnational Access
• Eni Applications dev-ops and HPC System and Production mgmt
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10 billions of computing hours over last 3 years

500 Students per year on our Courses and schools

4000 active users

2000 active projects



Cloud + Data Repositories/Analysis

Tier-0
Flagship systems

Tier-1
Supercomputing 

systems



HPC architecture infrastructure (2Q2021)
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Bologna big data Tecnopolo
A European, National and Regional investment for Big Data and AI
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A modern energy efficient new data center 
designed for hosting a full exascale system

ECMWF

Cooling equipment
3MW (2020) -> 5MW(2023)

Computer Rooms 
10MW (2020) -> 20MW (2023)

PUE < 1.1

8MW hot water DLC
Compute nodes

2MW AIR Cooled
Storage + Ancillary
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Project / Roadmap of the new infrastructural architecture
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2009 2016 2021

2012 2019 2025
IBM SP6

100 TF
1 MW

Marconi

11+9 PF
3.5 MW

Leonardo

?? PF
10 MW

Fermi BGQ

2 PF
1 MW

Marconi-100

30 PF
4 MW

Exascale

1 Exa
20 MW

#7 #9

#12
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2009 2015 2021

2011 2018 202?
PLX

Intel 
CPUs

Galileo

Intel
Haswell

ICEI-Fenix

Convergent

PLX

GPUs
Fermi

Galileo

Intel
Broadwell

Exabyte 
facility



Scalable/Interactive Compute

Active 
Storage

720 TB @ 
515 GB/s

Cloud Compute
Interactive OpenStack Nodes

77 nodes
768 GB / node

Thin nodes
348 nodes

36 GPU nodes
384 GB / node

100Gb/s IB Interconnect 100Gb/s Ethernet Interconnect gateways

Hot Storage
20,5 PB @ 120 

GB/s

Fat nodes
180 nodes

384 GB / node
1.5TB NVM / node

Distribution 
network HPC

S3/Swift
Services
2 nodes

Cloud storage
12 nodes

12x7.68 TB SSD
2x1.6 TB NVMe

ICEI–Fenix Infrastructure (Galileo100)
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Leonardo in a nutshell



General specifications
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HPC Activities and services

Excellence in 
Science

Open Access 
Peer review

Italian 
Supercomputing 

Resource 
Allocation & 

PRACE

Research & 
Development

Regional, 
National and EU 
funded projects

Added value 
service and 
support for 
innovation
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33

A numerical code producing synthetic surface 
echoes was developed with the help of Cineca 
and run on its computers to simulate thousands 
of observations, over the course of a few years. 
The results were key in identifying subsurface 
structures, and led to the discovery of a 20 × 
20 km2 area of strong radar reflections coming 
from a depth of 1.5 km beneath the south 
polar cap, which could be explained only by 
the presence of liquid water. Because of the 

very low temperatures at the Martian poles, it is 
believed that such water remains liquid because 
it contains salts that strongly depress its freezing 
point. Very cold and salty water isn’t the ideal 
place for life, but there are microorganisms 
capable of thriving in similar environments 
on Earth. Thus, this discovery hints at the 
possibility that life could exist on Mars today, 
but to be certain it will be necessary to retrieve 
and analyze samples of Martian water.

Thanks to Davide Coero Borga 
(INAF)



Production 2020 in core hours
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Production per access method
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3716 
Mcore-h

Prace

33%

Iscra

14%

Agreements

16%

The HPC clusters in Cineca are used by Italian 
and European researchers for running their 
computational research. The access to the HPC 
facilities is based on “computational projects”. 
Some of them are based on peer-review 
mechanisms: PRACE is at European level; 
ISCRA is for national researchers. Other projects, 
defined under the category “Agreements”, 
refers to collaborations with the main Italian 
research Institution; “EUROfusion” reports for 
projects activated within the agreement with 
the European consortium for nuclear energy; 
“Industrial” represents activities for supporting 
the national industrial competitiveness. 
Each project has also a starting and ending date, 
a budget (in terms of core-h), a PI (Principal 
Investigator), several collaborators, and a science 
domain.
The numbers below represent the allocated 
resources, in terms of million core-hours, for 
the different type of projects. The EUROfusion 

consortium has a dedicated partition on the 
Marconi-A2 cluster (449 nodes), on Marconi-A3 
(2410 nodes) and on D.A.V.I.D.E. (40 nodes). 
On these partitions the allocation is made 
autonomously by the dedicated committee. 
The numbers reported correspond to the whole 
partition capacity.
On the Galileo cluster there is a dedicated 
partition of 124 nodes for weather forecast 
activities and 48 nodes for industrial projects. 
Also in this case, the numbers reported for 
dedicated partitions correspond to the whole 
capacity of the partition itself.
One third of the resources are distributed to 
PRACE, one third to EUROfusion and the last 
third equally distributed between agreements 
and ISCRA projects.
If we focus only on the shared partitions, in total, 
on all HPC clusters in Cineca, the allocations 
have covered all available resources: the rate of 
coverage has been 118%.

EUROfusion

34%

Resource allocation

European Projects 1%

Meteo/Industry 2%

Resource allocation for project categories: percentage of core-h



Production per discipline 
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Core-h on HPC clusters used by scientific areas in 2019

Condensed Matter Physics
9%

Astrophysics 
and Plasma Physics

6%

Computational Engineering
11%

other
4%

Computational Chemistry
5%

Computational Fluid Dynamics
7%

Earth and Climate Science
4%

Nuclear Fusion
38%

Particle Physics
16%
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Capacity 
(Mcore-h)

Assigned
(Mcore-h)

Used(*)
(Mcore-h)

Galileo 187 202 129

Marconi A2 2144 2174 1938

Marconi A3 1340 1333 1312

D.A.V.I.D.E. 6 7 7

3677 3716 3386

(*) reserved partitions are considered fully allocated & used

Universities

3600 User

5

2011          2012             2013        2014      2015     2016   2017            2018          2019

32 92

1115 1301 1321
870

2950

3475
3677

VIRTUAL
THEATER

MARCONI

DAVIDE

GALILEO

PRACE

Internet
GEANT/GARR

100 GbE

The computational capacity of these systems is 
usually expressed in terms of core-h, the number 
of computing hours that can be exploited for 
each single core of the system. In the picture 
above the total annual capacity is reported for 
the whole HPC environment, for a grand total 
of 3.7 billion core-h.

Galileo:      187 Mcore-h
Marconi A2:    2144 Mcore-h
Marconi A3:    1340 Mcore-h

D.A.V.I.D.E.:          6 Mcore-h
____________________

       3677 Mcore-h

Million core-h computational capacity
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Above the render of the booth during design process, used for planning the space and evaluating 
the effectiveness of the graphic layout. Below the space during the exhibition with Mirko Cestari, 
Gabriella Scipione and Cinzia Zannoni (Cineca)
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BSC

CEA

JSC

CSC

CMCC

ENEA

Hungary

Slovakia

Greece

Austria

INFN

SISSA
CINECA

Slovenia
CSCS

THE EUROPEAN HPC NETWORK
FOCUSED ON THE BOLOGNA HUB

CINECA, BSC, CEA, JUELICH, 
CSCS, CSC

CINECA, BSC, CEA, JUELICH, 
CSCS

LEONARDO CONSORTIUM: 
ITALIA, AUSTRIA, SLOVENIA, 

SLOVAKIA, UNGHERIA, GRECIA

CINECA, INFN, ENEA, 
CMCC, SISSA



Partecipation in Horizon 2020 current active projects
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HPC infrastructure

Energy efficiency

HPC Center of Excellence

Life Science

Digital infrastructure

Environment

Multimedia / Cultural 
Heritage

Big Data / AI / ML

21

SC for Covid

EUPEX
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H2020 - new projects in 2020

Type of Action Acronym Title

EuroHPC-CSA CASTIEL Coordination and Support for National Competence Centres on a European Level
EuroHPC-RIA EUROCC Italian National Competence Centers in the framework of EuroHPC
EuroHPC-RIA FF4EuroHPC FF4EUROHPC: hpc innovation for european smes
EuroHPC-RIA LIGATE High througput docking
EuroHPC-RIA ACROSS Bigdata, Artificial Intelligence Cross Stack Platform Towards Exascale
EuroHPC-RIA EXAFOAM Open FOAM 
EuroHPC-RIA ADMIRE Adaptive multi-tier intelligent data manager for Exascale
H2020 RIA  SC E4CoV Exscalate  for  coronavirus 
H2020 RIA  SC ORCHESTRA Connecting european cohorts to increase common and effective response to sars-cov-2 pandemic
H2020-RIA EUHubs4Data Bdva hpc innovation for european smes
H2020-RIA DICE EOSC-Storage service
H2020-RIA GENOMED4ALL Genomics and Personalized Medicine for all though Artificial Intelligence in Hematological Diseases
H2020-SC1 – Health PanCareSurPass PanCare studies of the scale-up and implementation of the digital Survivorship Passport 
Hydrogen JU-RIA e-SHyIPS Ecosystemic knowledge in Standards for Hydrogen Implementation on Passenger Ship 
EuroHPC-RIA EUPEX Pilot towards exascle
EuroHPC-RIA HPCQS Quantum computing simulators

EuroHPC-RIA EPI SGA2 European microprocessor initiative
Destination Earth DTO Ocean2.EU Digital Twin of the Ocean

Approved  and Funded

Submitted



Expertises and Partners

Dompe farmaceutici spa Italy

Politecnico di milano /

Dipartimento di elettronica, informazione e 
bioingegneria

Italy

CINECA
Italy

Università degli studi di  Milano Italy
Katholieke universiteit leuven Belgium

International institute of molecular and 
cell biology in warsaw

Poland

University Of Naples Italy
University of Cagliari Italy

SIB Swiss Institute of Bioinformatics Switzerland

KTH ROYAL 
INSTITUTE OF 
ECHNOLOGY

Sweden

Associazione BigData Italy

Istituto Nazionale Di Fisica Nucleare Italy

Chelonia Switzerland

Elettra Sincrotrone Trieste Italy

Fraunhofer Institute for Molecular Biology
and Applied Ecology

Germany

Istituto Nazionale per le malattie Infettive Italy

Barcelona Supercomputing Center Spain

Forschungszentrum Jülich GmbH Germany

• Drug Discovery
• Corona virus biology
• X-ray crystallography and Cryo-EM
• High Performance Computing 
• Structural biology and bioinformatics
• Genomics
• Structure based drug design

• Sequence and protein analysis
• Assay development biochemical and phenotypic
• Biochemical and phenotypic screening
• Protein production and characterisation
• In-vivo testing and animal models
• Chemical libraries and logistics
• Compound repurposing and regulatory affairs
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Outcomes

The project identified the osteoporosis drug raloxifene as possibly active against COVID-19.
In June, the Exscalate4Cov consortium requested EMA access to clinical trials for the use of Raloxifene in 
COVID-19 patients.

On 27/10/2020 AIFA gave the green light to the start of the clinical study of 
raloxifene in paucisymptomatic patients affected by the SARS-CoV-2 virus.
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EXSCALATE4COV: the most relevant virtual screening simulation in the world for the fight against
the pandemic underway was performed in Italy.

November 18, 2020 - Last weekend the Exscalate4Cov Consortium carried out the most complex supercomputing 
simulation dedicated to creating new knowledge on the Sars Cov 2 virus. 

The aim was to simulate the behavior of the virus to identify the best therapeutic methods to neutralize it. 

Specifically, more than 70 billion molecules were simulated on 15 virus interaction sites for a total of more than 1 
trillion interactions evaluated in just 60 hours, with the aim of identifying the best molecules ever that can be used 
against COVID. -19.

Thanks to the computer centers and the software optimized by the Polytechnic of Milan and by CINECA it was 
possible to reach the new goal of 5 million simulated molecules per second.

For comparison, the Italian simulation is more than 300 times larger and 500 times faster than the one made in the 
in June at the Oak Ridge National Laboratory computer center. (https://blogs.nvidia.com/blog/2020/05/26/covid-
autodock-summit-ornl/).

The execution was performed on HPC5 field of Eni, the most powerful HPC system in Europe, and on Marconi100 of 
Cineca, optimized thanks a workflow designed by SAS to exploit SAS Viya platform for artificial intelligence and 
advanced data modeling.

https://blogs.nvidia.com/blog/2020/05/26/covid-autodock-summit-ornl/
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Founder partners: ABD; Unipol, Eni, Enel
Partecipating: Atos
Founder partners prospect: Alma Viva, Leonardo Company, Tim…
Partecipating prospect: IIT, FBK, CINECA, INFN…PASQAL, IBM QC

Strong Ecosystem

Big data & AI for manufacturing production
• Università Bologna, l’Università Cattolica del Sacro Cuore, Ferrara, Modena Reggio-

Emilia e Parma, CNR e INFN, Istituto Ortopedico Rizzoli, Bologna Business 
School, CINECA , Fondazione Golinelli. 

• 45 companies

ABD
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Current collaborations with Industry and SME
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Aero Sekur S.P.A.
Altran Italia S.P.A.
Amet S.R.L.
Ares Design Modena S.R.L.
Arpae - Agenzia Regionale per la Prevenzione, l'Ambiente e l'Energia dell'Emilia- Romagna
Arpap - Agenzia Regionale per la Prevenzione, l'Ambiente del Piemonte
Azienda Provinciale per i Servizi Sanitari – Provincia Autonoma di Trento
Azienda Sanitaria Locale Teramo
Azienda Usl Roma 3
Azimut Benetti S.P.A.
Chiesi Farmaceutici S.P.A.
Crestoptics S.P.A.
Dainese S.P.A.
Dompé Farmaceutici S.P.A.
Elica S.P.A.
Eni S.P.A
Ferrero Technical Services S.R.L.
Ferretti S.P.A.
Fondazione Res Ricerca e Salute
Industrie Salieri Italo S.P.A.
L’air Liquide S.A.
Neos S.R.L.
Nolangroup S.P.A.
Olsa S.P.A.
Philip Morris Manufacturing & Technology Bologna S.P.A.
Rai - Radiotelevisione Italiana S.P.A.
Remosa S.R.L.
Unipolsai Assicurazioni S.P.A.
Wam Industriale S.P.A.
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Scope: Create a focused system to support innovation for 
industries and SMEs

Ff4eurohpc connects business with cutting-edge technologies. 
Https://www.Ff4eurohpc.Eu/

European federation of data driven innovation hubs. 
https://euhubs4data.eu/

EuroHPC National Competence Centre (NCC) 
https://www.eurocc-project.eu/; https://www.cineca.it/progetti/euro-cc-italian-competence-center
https://www.cineca.it/index.php/news/eurocc-centro-di-competenza-nazionale

CASTIEL closely associated with EuroCC, combines the National Competence Centres (NCC) 
formed in EuroCC https://www.castiel-project.eu/

A Competence Center for Industry 4.0
https://bi-rex.it/en/

Industry 4.0 European Digital Innovation Hub

ALLEGATO Á 
 
L�immagine che segue rappresentata l°organizzazione del Polo strutturata sui due livelli: la partnership di progetto ¥livello Â¦ e tutti i soggetti                     
coinvolti per le proprie competenze e�o infrastrutture nell°erogazione dei servizi, in modo diretto ¥i partner del Polo¦ o tramite consulenza. 
Oltre ai soggetti già coinvolti, il Polo è comunque aperto alla collaborazione con altri soggetti, ​all’interno della rete europea o operanti sul                      
mercato, in grado di offrire competenze e servizi non reperibili all�interno dell�ecosistema regionale così come sopra descritto.  
 

 

 

 
Breve descrizione del Polo in termini di focus tecnologico ed eventualmente settoriale, livello del bacino di utenza individuato, NUTS 2 o nazionale,                      
specializzazione in una o più tecnologie avanzate, target di imprese e/o pubblica amministrazione (PA) e domanda di innovazione digitale dell’industria e/o della                      1

pubblica amministrazione (PA) che si intende soddisfare con i servizi forniti. 
 
Focus del polo e domanda di innovazione 

Ɣ le tecnologie digitali avanzate: ​AI e HPC 
Ɣ imprese e pubblica amministrazione  

1 PeU i VeUYi]i alla PA VSecificaUe Ve Vi SUeYedRQR VeUYi]i dedicaWi al VeWWRUe della ValXWe, iQ SaUWicRlaUe, la cUea]iRQe di PRli SaQiWaUi SeU la RiceUca e RaccRlWa dei daWi, che cRRUdiQiQR l¶ideQWifica]iRQe e                                  
l¶adR]iRQe di VWUXPeQWi e WecQiche iQQRYaWiYi VWaQdaUdi]]aWi SeU acceleUaUe l'XWili]]R di daWi VaQiWaUi iQ PRdR VicXUR (VicXUe]]a iQfRUPaWica di daWi e VWUXWWXUe VaQiWaUie) RYYeUR la cUea]iRQe R il SeUfe]iRQaPeQWR                             
di XQ GaWeZa\ SaQiWaUiR DigiWale 

6 
 

DIH ER2digit - Emilia-Romagna Ecosistema Regionale di 
innovazione Digitale
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https://www.ff4eurohpc.eu/
https://euhubs4data.eu/
https://www.eurocc-project.eu/
https://www.cineca.it/progetti/euro-cc-italian-competence-center
https://www.cineca.it/index.php/news/eurocc-centro-di-competenza-nazionale
https://www.castiel-project.eu/
https://bi-rex.it/en/
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Por Fesr RER Pilot
biobanking & 
genomic data 

processing

Centralized repository for 
human genomic data

PanCareSurPass

Scope: Health and life science
Portal Service & GDPR Compliance



Scope: Weather / Climate / Environment
https://www.mistralportal.it/opendata/
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Scope: Drug repurposing 
in partnership with Dompè Pharmaceutical
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LIGATE

EUPEX



Scope: quantum computing
https://www.cineca.it/index.php/temi-caldi/quantum-computing
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HPCQS
Agreement CINECA CERN INFN
Hosting a QC test bed system in
Collaboration with UNIPD & INFN
Access to QC physical system
Hosting ATOS QLM
QC Emulator running on M100: 
Unipd, QSKIT, Pasqal, …


