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What is HPC true measurement?

1 000 000 000 000 000 000 operations per second ?

A340 Number of wind tunnel tests

Innovation
Time to Market

Cost Reduction

Life Science progress
Predictive analysis

Complex problems resolution

Defense systems

Intelligence activities

. . »
Entertainment Cyber security 0
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HPC a dynamic market

* Important market with significant growth rate

Worldwide HPC Compute, Storage, Middleware,
Application and Service Revenues
(SM)

CAGR

2011 2012 2017 (12-17)
Server 10,300 11,098 15,441 6.8%
Storage 3,664 4,059 6,008 8.2%
Middleware 1,147 1,254 1,568 4.6%
Applications 3,370 3,621 4,837 6.0%
Service 1,801 1,877 2,368 4.8%
Total 20,282 21,909 30,223 6.6%

 Opportunities for European providers
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Yesterdax’s challenies are todax’istandards
Democratization of access

1970s Mainframe  Personal Network 1996 2010
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Meeting the Application challenges with parallelism

EXAFLOP: Number of cores increases exponentially

=100 millions
of cores

The Current Situation:

@ Only 1% of SW are capable to exploit 10 000
processors

@ It takes 5to 10 years in average to rewrite an
application

@ 50% of IT managers said that their
#icores applications scaled at a maximum of 120
300 000 cores (2011 survey, Addison Snell)
250 000

200 000 The two-fold Challenge:

150 000

100 000
50000 l I
0

2008 2009 2010 2011 2012 2020 . .
exafiops 2. Bring all the others in the game

1. Keep the early adopters on path
(capture the full benefits of the performance from
thousands of processors to millions of cores)

Average number of cores per supercomputer - *
(Top 20 of Top 500) - "
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The challenge of power consumption

Consumption

XZO 20MW
1MW Compute
— - Power
2012 2020 x1000
1PF 1000 PF
1 PF (1 MW) 1000 PF (1000 MW) 1000 PF (20-40 W)

3,000 pop. City

Brain power consumption

Explosion of power consumption without Efficiency improvement beyond;ch,e )
technological breakthrough 20MW target for exaflop is possible.... «
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Europe achieving leadership in HPC

Importance and impact of HPC

European Technology Platform

. for High Performance Computing
3 axes
— Development of HPC technology Bt
- : ETP 4 HPC
— Existence of world-class HPC e-infrastructure "

- DeVEIOpment Of HPC application and use Europe achieving leadership in HPC

3 key success factors
— Coordination

— Education and training
— Focus on SMEs

PPP could leverage all the stakeholder actions
Budget for HPC technology R&D of 150 M€/year

11

HPC PPP infoday — April 9th, 2014

b
»*

»*+

**é

* ,
ETP 4 HPC

»
* ¥



Strategic multi-dimensional vision

PROGRAMMING HPC SYSTEM SYSTEM SOFTWARE
ENVIRONMENT ARCHITECTURE AND MANAGEMENT
Including: Support for

extreme parallelism
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Strategic multi-dimensional vision

PROGRAMMING
ENVIRONMENT

HPC SYSTEM SYSTEM SOFTWARE
ARCHITECTURE AND MANAGEMENT
Including: Support for
extreme parallelism

T
w =
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;d

EXTREME SCALE
REQUIREMENTS

IMPROVE SYSTEM

AND ENVIRONMENT
CHARACTERISTICS
Including: Energy efficiency,
System resilience

BALANCE COMPUTE
SUBSYSTEM, I/0 AND
STORAGE PERFORMANCE
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Strategic multi-dimensional vision

PROGRAMMING
ENVIRONMENT

HPC SYSTEM SYSTEM SOFTWARE
ARCHITECTURE AND MANAGEMENT
Including: Support for
extreme parallelism

HPC STACK
ELEMENTS

EXTREME SCALE

REQUIREMENTS

DEPLOYMENTS

NEW HPC

HPC USAGE MODELS
Including: Big data, HPC

in clouds

IMPROVE SYSTEM

AND ENVIRONMENT
CHARACTERISTICS
Including: Energy efficiency,
System resilience

BALANCE COMPUTE
SUBSYSTEM, I/0 AND
STORAGE PERFORMANCE
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Strategic multi-dimensional vision

PROGRAMMING
ENVIRONMENT

HPC SYSTEM SYSTEM SOFTWARE
ARCHITECTURE AND MANAGEMENT
Including: Support for
extreme parallelism

USABILITY

AFFORDABILITY
HPC SERVICES

Including: ISV support, HPC USAGE
End-user support EXPANSION

SME FOCUS

EDUCATION AND
TRAINING

HPC STACK
ELEMENTS

EXTREME SCALE
REQUIREMENTS

DEPLOYMENTS

NEW HPC

HPC USAGE MODELS
Including: Big data, HPC

in clouds

IMPROVE SYSTEM

AND ENVIRONMENT
CHARACTERISTICS
Including: Energy efficiency,
System resilience

BALANCE COMPUTE
SUBSYSTEM, I/0 AND
STORAGE PERFORMANCE
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Europe is not alone

@ Fast forward and Design Forward programs ; plan in preparation to be

USA approved in 2014

stems and applications
Japan PP

LEt be smart ps in 2015 ; plan for

China

European people
Russia
India @ 1GS pr8
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Europe strengths

@ Technology strengths

- Architecture : low power processor, complex
systems

- System SW : middleware, highly scalable
management center, 10

- Applications : mathematical method, algorithms,
integration

- \‘\_
Compute HPC Fabric 1/0 Nodes SAN Fabric Storage

@ Industrial strengths A
- Leading companies =
- Dynamic SMEs
- Services

@ Ability to create an ecosystem
— Relationship education/research/industry
- Cooperation mind through European programs

} 1a commands “updateD sk ess dskiess® fabrique
# ees deun fchiers depuis le systéme de reférence.
S rmachordy © i1 PRINEL i postes ds booter #n M ode & skless
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HPC cPPP — Building a European HPC Ecosystem

Supply Chain

—_

/

2

HPC

Technology HPC

Applications

HPC Research
Infrastructure

/

\‘ §

European
Economy

Tools for industrial
simulation and prototyping

The strength of the
European HPC Supply

Chain (Technologies and Euro pean

Science

Tools for addressing the
Grand Challenges
European

Society

European HPC Eco-system
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cPPP governance

e Participation in the Partnership Board
— Representative of the whole ecosystem
— Open and accountable to the stakeholders

e Committed to advise the European Commission
— Open working groups for preparation
— Preparation of roadmaps to propose a vision
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Animation of the ecosystem (1/2)

* Events
— Today infoday
— Prace days
— ISC, Teratec,
— September event

* Communication gateway
— Look at our web site http://www.etp4hpc.eu
— We can also relay your information
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Animation of the ecosystem (2/2)

 Monitoring of the progress of HPC in Europe
— KPlIs
— Exchange of information

* Participation in a support action FET HPC 2 a)

 Neutral in the preparation of FET HPC 1
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Last message

 The scene has been set up

* |t is up to us to make European HPC a
success !l

**é

* y
* FPAHPE

23 HPC PPP infoday — April 9th, 2014 * et



#*f

»* *
= FIP 4 HPG 0 WIGH PEAFORRANCE CORPUTING.
*+

»*
f*‘,




