
Photo by hummyhummy - Creative Commons Attribution License  http://www.flickr.com/photos/10661167@N02 Created with Haiku Deck 

HPC CAE School, 18th June2014 

THE ADVANTAGES OF NUMERICAL SIMULATION 
Alessandro Chiarini 



CINECA IN FIGURES 

•  Founded in 1969 
•  72 Universities + 4 Public institutions 
•  3 sites 
•  2 controlled companies (Kion, SCS) 
•  > 900 employees 
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CINECA - SCAI 

•  1 Tier 0  system(Fermi) e 2 Tier 1 (PLX, Eurora) 
•  Best placement in Top500: #7 (Fermi) 
•  Best placement in GreenTop500: #1 (Eurora) 
•  Total storage capacity: 3PB -(->8PB in June) 
•  HPC services to support public research 

•  International: PRACE 
•  Italian: ISCRA 

•  Technological transfer towards industry 
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SCS SUPERCOMPUTING SOLUTIONS 

•  Funded in 2003 
•  HPC services marketing and sales 
•  Consultancy services (CAE, HPDA) 
•  Development of integrated solutions (HPC+CAE+HPDA) 
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NUMERICAL SIMULATION 

“For simulation of a physical process we mean the 
representation by solving equations of a mathematical 
model with the computer. The numerical method is a tool 
that allows you to achieve results not achievable by 
other means. The use of  numerical simulation is 
becoming increasingly important with the increase in 
computing power available.” (fonte: Enc. Treccani) 



Photo by John-Morgan - Creative Commons Attribution License  http://www.flickr.com/photos/24742305@N00 Created with Haiku Deck 

HIGH PERFORMANCE COMPUTING 

“Centralize a computing capacity in a single system to 
provide much higher performance than those of a 
workstation or a desktop computer. This capability is 
used to solve problems in chemistry, physics, engineering 
or finance.” (source: HPC Inside) 
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THE CHALLENGE 

19The Europe 2020 Competitiveness Report

Gauging Europe’s efforts to support sustainable and inclusive competitiveness

Figure 7: Competitiveness profiles of four European groups
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Figure 6: The competitiveness divide in Europe
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TO INNOVATE TO COMPETE 
Innovation 

    118 

 
Figure 48: Innovation: score distribution 
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HOW TO INNOVATE? 
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THE HPC IN THE PRODUCT CYCLE 
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EU PRIORITIES 

•  EC increased its HPC investment to 1.2B€ 
•  To reach 1ExaFlops within 2020 
•  Make more relevant the EU HPC ecosystem 
•  Make more fair the HPC market for EU operators 
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THE EU CHALLENGE 
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EC ACTIONS 

•  Strengthen e-infrastructure programs (PRACE) 
•  Creating PPP to promote the adoption of HPC 

technologies (ETP4HPC, FoF) 
•  To develop centre of excellence for application domains 
•  To promote specific actions to improve applications 

scalability to exascale class.  
•  To promote specific actions in order to improve 

productive technologies (aka power consumption, e.g. 
DEEP) 

•  To promote actions to standardize the access services 
(Cloud, PaaS, IaaS, HPCaaS -> Fortissimo). 
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THE HPC MARKET 

•  HPC market is foreseen in constant growth for the 
next three years (ave. 7,6%, IDC data) 

•  China, US, Korea, Russia leaders claimed that HPC 
is the key to competitiveness of their industry.  

•  Among segments, storage will grow the most. 
•  Big data, particularly HPDA will be trending. 
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THE CHALLENGES-1 

To keep low operational costs (that can reach 20% of 
the total cost of a HPC system, 20M€/y) 
 
•  Cooling 
•  Partnership CINECA-Eurotech 
•  Sustainable, eco-friendly datacentre 
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THE CHALLENGES-2 

HPC as a commodity? WTH? 

•  Iaas vs PaaS 
•  Security models 
•  SLA e QoS 
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THE CHALLENGES-3 

To train people  in HPC adequately is a priority for 

EC.  

•  HPCEUROPA Program 

•  CINECA Schools 

•  International master in HPC  

(SISSA+ICTP) 
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CINECA FOR INDUSTRIES 

•  On demand technical computing service on a cluster 
HPC 
•  FAST 
•  SECURE 
•  COMPLETE 
•  EASY 

•  Technical support (CFD, Visualization, DA) 
•  International network on HPC 









Data security 

•  System access (ISO 27001) 
•  Cyphred connection 
•  Access policy on local file system 
•  Differentiated access policies for industry users 
•  Access policy on scheduler 
•  Data Backup 
•  Disaster recovery 
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SCALING-UP 

The CINECA “method” : 

PoC •  Custom+ 
CINECA 

Development 
•  CINECA

+Custom
+Partner 

Production •  CINECA, 
Custom 
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ARE YOU READY FOR HPC? 

•  NS and HPC are a key factor to improve 
competitiveness of a manufacturing company 

•  HPC is an enabling technology part of innovation 
strategy for EU G20 countries. 

•  CINECA is the reference partner for HPC 
•  We are ready to speed up your innovation. 


