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Conclusions and recommendations

The EESC endorses this initiative foEaroHPC Joint Undertaking as a concrete step in line
with the European cloud strategy as well as partofider EU strategy (which includes
Cybersecurity, the Digital Single Market, the Euwrap Gigabit Society, Open Science, etc.).
This initiative brings cleaEU added valuewith akey technologywhich will help to tackle the
most challenging issues of our modern society aiidutimately be beneficial for our well-
being, competitiveness and jobs.

The EESC considers the startingestmentof EUR 1 billion for the acquisition and operation
of world-class supercomputing machines as sigmfidait not too ambitious compared to its
competitors the USA and China. However, the EES€iw/inced that a substantial increase in
the investments (in EU Member States) combined witlstrong Europeanesearch and
innovation programme will be necessary to maintain a world class lenegdPC applications.
As the race will continue, there is no doubt thatilar efforts will be necessary for the next
MFF in line with the global competitors' ones.

The EESC endorses tirdustrial approach for developing the next generation of low-power
microchips in Europe. This would make the EU lesgathdent on imports and secure access to
top HPC technology. The EESC points out that theeld@ment of such microchips also has an
impact on small-scale computing because the highietegrated circuits can be adapted
(downscaling) to appliances in theass market(PCs, smartphones, automotive sector).

The EESC would encourage the Commission to put rapmehasis on the strong position that
this initiative is starting from and on the facatfit is key to continuing the Europeanccess
story based on the existing pillars of PRACE and GEAMMjch provide since many years
high-end HPC services to science and industry amerdonnect research, education and
national research networks and HPC centres witlreehigh-capacity networks, respectively.

The EESC, therefore, emphasises the utmost immpatafintegrating the new EuroHPC Joint
Undertaking with already existing structures anogpammes as the best way to jointly deploy
European resources. For example, the peer reviémg bmrganised by PRACE should be
retained to maintain the world-class standard.

The EESC would like to encourageore Member Statesto join the EuroHPC Joint
Undertaking and use it as an opportunity to profim world-class computing power. In view
of the complexity of a Joint Undertaking, the EE&Rs the Commission to put adequate efforts
into explaining and promoting the advantages angodpnities of this legal instrument, in
particular for smaller countries and with regardhe possibility for in-kind contributions.

The EESC welcomes the fact that two of the Comimigsipartners in the contractual public-
private partnership (cPPP) could become the firstafe members, which is key for the
participation ofindustries, including SMEs. The EESC welcomes the possibility of more
partners but would also insist that for any newtrgat in particular for those from outside the
EU, reciprocity be fulfilled. The EU should have to profit frometlopportunity represented by
the development of HPC technology to complete tlmpean industrial sector in order to cover
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all of the production chain (design, manufacturiingplementation, application). The European
Union should establish as a mid-term goal the aeiment of the capability to plan and realise
an HPC with European technology.

The EESC recommendsforming citizens and enterprisesabout this new important initiative
to recover citizens' confidence in the Europeamgrdtion process, and to help European
enterprises, SMEs in particular, to be aware ofb#sefits. Also universities and research
centres must be involved through a specific compation activity aimed at raising interest and
encouraging projects on HPC.

The EESC recommends strengthening as much as fgosh# social dimension of the
digitalisation process as a fundamental part ofEheopean Social Pillar. The implementation
and use of high-level machines must have an evidedtmeasurable positive impact on all
citizens' daily lives.

Introduction

After being deployed originally in climate researolimerical weather prediction, astrophysics,
particle physics and chemistityigh-performance computing (HPC) has now also been used
in most other scientific fields, from biology, lifeciences and health, high fidelity combustion
simulations, and materials sciences to social seeand humanities. In industry, HPC has been
widely used in oil and gas exploration, aeronauytice automotive sector and finance, and is
now becoming crucial for ensuring personalised miedj developing nanotechnologies and
enabling the development and deployment of renesvabérgies. Finally, HPC is becoming a
tool of growing importance for supporting publiccggon-making by simulating scenarios
related to natural risk events, industrial riskldgical risks and (cyber)terrorism risks, thus
being essential for national security and defence.

In computing, floating point operations per secqdOPS) is a measure of computer
performance. HPC performance represents the uppmkioewhat is technologically possible.
This high-end performance is increasing steadilye tb the ever smaller integrated circuits
(Moore's law) and the shift from vector to parapebcessing. Every 10 to 12 years there was a
shift of computational speed by a factor of 1 0lys it has gone from gigascale (1985), to
terascale (1997), to petascale (2008). The transitom petascale texascalg(Giga = 106, tera

= 10", peta = 18, exa = 1¢) is expected to happen between 2020 and 2023.

So far each Member State in the EU has been imgesti HPC on its own. Compared to its
competitors from the USA, China and Japan, Eurgpadarly underinvesting in HPC with a
funding gap of EUR 500-700 million per year. Theref the EU does not have the fastest
supercomputers and moreover the existing HPC mashimthe EU depend on non-European
technology. The next steps in HPC technology cabdst achieved througbint European
efforts with investments on a scale beyond the poss#slitif individual Member States.

The development of the next generation of micraghip Europe would help to achieve EU
independence in access to top HPC technology.H&uEtropean HPC technology supply chain
can only be improved with clear prospects of a ket and of developing an ecosystem of
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machine sized up to exascale. The public sectorthigglay a key role in this objective,
otherwise the European suppliers will not takertsle of developing the machines on their own.

Consequently, the European Commission is initiplgnning to invest EUR 1 billion jointly
with the Member States in buildingveorld-class European supercomputer infrastructure
Such a shared infrastructure and common use ofirgxisapabilities is intended to benefit
everyone, from industry, SMES, science, the puiictor and especially the (smaller) Member
States without self-sufficient national HPC infrastures.

The importance of HPC has been clearly outlinedhgyEuropean Commission in 2012 in its
strategy on "High-Performance Computing: Europkisein a global racé"In April 2016, the
European Commission launched taropean Cloud Initiative®. This initiative comprises two
main elements: th&uropean Data Infrastructure (EDI) with world-class supercomputing
capability and high-speed connectivity and Ehgopean Open Science CloudEOSC) with
leading-edge data storage and management andargsrfor cloud-based service delivery. The
first one is now to be delivered with tReoposal for a Council Regulation on establishing the
European High Performance Computing Joint Undertaking3.

The proposal is a follow-up to theuroHPC declaration, signed on 23 March 2017 at the
Digital Day in Rome by seven Member States — Frag@ermany, Italy, Luxembourg, the
Netherlands, Portugal and Spain. They were joinadnd 2017 by Belgium, Slovenia,
Bulgaria, Switzerland, Greece and Croatia. Thesetries agreed to build a pan-European
integrated exascale supercomputing infrastruct@éer Member States and associated
countries are encouraged to sign the EuroHPC aridaras well.

Following an impact assessment, the Commiésiound that aloint Undertaking was the best
option for implementing the EuroHPC, which wouldable the joint procurement, ownership
and operation of the supercomputers to be effilgiemmbined.

Gist of the proposal

The European Commission is proposing a Council R¢ign on establishing the European
High Performance Computing Joint Undertaking (EUP@HL. This new legal entity will:

» provide afunding structure to acquire, build and deploy across Europe a wddds high-
performance computing (HPC) infrastructure;

» support aresearch and innovation programmeto develop the technologies and machines
(hardware) as well as the applications (softwdra) would run on these supercomputers;

COM(2012) 45 final an@®J C 299, 4.10.2012, p. 148

COM(2016) 178 final an@®J C 487, 28.12.2016, p..86

COM(2018) 8 final and Annex 1.

SWD(2018) 6 final.
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» provide financial support in the form of procuremenresearch & innovation grants to
participants following open and competitive callovide European industry and in
particular small and medium-sized enterprises (SNh betteraccesdo supercomputers.

The EU's contribution to EuroHPC will be aroundEUR 486 million under the current
Multiannual Financial Framework, matched byimilar amount from Member States and

associated countries. Private members of the finitiacan also addn kind contributions.

Overall, around EUR 1 billion of public funding widibe invested by 2020.

The activities of the EuroHPC Joint Undertakingragieg from 2019 until 2026 will consist of:

* acquisition and operation of two world-clasgre-exascalesupercomputing machines and
at least two mid-range supercomputing machinesgpate), providing and managing access
to these supercomputers to a wide range of pubtiqpaivate users starting from 2020;

» aresearch and innovationprogramme on HPC: to support the development obfigan
supercomputing technology including the first getien of Europeanlow-power
microprocessor technology, and the co-design of Europemascale machingsand to
foster applications, skills development and a wigss of high-performance computing.

The proposal wants to reach exascale performan@923-2023. An intermediate step (50% of
exascale performance) should be reached by 201®.pEmned infrastructure will beintly
owned and operated by itsiembers consisting at first of the countries that havensit) the
EuroHPC declaration and private members from academd industry. Other members can
join this cooperation at any moment, provided thegke a financial contribution (including in
kind contributions).

The proposal establishes that two infrastructurdisbe created and implemented in parallel.
Such infrastructures will be hosted by two EU caoestsubject to specific criteria.

The Joint Undertaking will be managed by a goveagrinard, composed of representatives of
the public members of the Joint Undertaking. Il Wé responsible for strategic policy making
and the funding decisions relating to the Joint &ftaking procurement and R&l activities. The
members' voting rights and procedures will be iopprtion to their financial contribution. The
Joint Undertaking model is based on lessons |desnt other joint undertakings in operation,
such as the ECSEL. Both joint undertakings arelammn terms of goals and structure. The
main difference lies in the large-scale procurenagtivities in Euro HPC which is absent in the
ECSEL. This difference explains the attributiorvofing rights in proportion to the contribution
of participants.

The governing board will be supported by an Indaktand Scientific Advisory Board,
composed of representatives of the private mentdifetifse Joint Undertaking. In order to avoid
conflicts of interests, the advisory board will baanly a consultative role.

TEN/659 — EESC-2018-00354-00-00-AC-TRA (EN) 6/9



The EESC endorses this initiative as a concrefe istdine with the European cloud strategy:
the strategic choice of an open European compulimgd geared to the scientific community
and industry, as part of a strong political andneroic commitment to digital innovatidnT his
initiative brings cleaEU added valuewith akey technologywhich will help to tackle the most
challenging issues of our modern society and wilmately be beneficial for our well-being,

More generally, the HPC initiative is a crucial tpaf a wider EU strategy (which includes the
Cybersecurity A& the Digital Single Market strategy (revie7w)the European Gigabit
Societ;?, Open Science, etc.) aimed at recovering Europigtal sovereignty and
independence, in order to make the EU a crucigleplan digital development with a direct
impact on competitiveness and citizens' qualitiifef

The EESC considers the starting investments oflibrbifor the acquisition and operation of

two world-class pre-exascale supercomputing mashia&d at least two mid-range

supercomputing machines as significant but not aowitious compared to its competitors.
However, the EESC is convinced that a substamt@kase in the investments (in EU Member
States) combined with a strong European reseamtlinaovation programme will be necessary
to maintain a world class level in HPC applicatiofis the race will continue, there is no doubt
that similar efforts are necessary for the next Ntirkne with the global competitors' ones.

The EESC would like to point out that a fast comaptione is not sufficient to be successful.
High-end software developments and applicationedas a strong research and development
programme are also indispensable for real progtasthis area, the EU is not at all lagging
behind its competitors and the EESC would encoutageCommission to put more emphasis
on the strong position that this initiative is sitay from and on the fact that this initiative isyk

to continuing the Europeasuccess storpased on the existing pillars of PRACE and GEANT,
which for more than a decade now have taken thporstbility of bringing together and
federating the areas of HPC and networking, respyt

The EU co-funded Partnership for Advanced ComputmBurope PRACE) created in 2010
and comprising 25 Member States provides high-eR€ Hervices to science and industry,
deploying the largest national supercomputing systen Europe. In 2017, PRACE provided
access to a network of seven leadership-class nsystprovided by five hosting members
(France, Germany, Italy, Spain and Switzerland) Wwéee invested more than EUR 400 million
in PRACE since its inception). PRACE allocates H€ources on the basis of peer-reviewed
calls for proposals, based on scientific excellengegesearch projects coming from academia
and industry including small and medium-sized conigs

EESC opinion oi€ybersecurity Ac{not yet published in OJ).

4.  Specific comments
4.1
competitiveness and jobs.
4.2
4.3
4.4
4.5
> 0J C 487, 28.12.2016, p. 86
6
! 0J C 81, 2.3.2018, p. 102
8

0J C 125, 21.4.2017, p. 51
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The pan-European netwofREANT launched in 2000 interconnects research, educaiioh
national research networks and HPC centres withreebigh-capacity networks. The network
is essential for supporting open science with sesvfor trusted access. The GEANT network is
the largest and most advanced R&D network in thddy@onnecting over 50 million users at
10 000 institutions across Europe and supportingseientific disciplines. The backbone
network operates at speeds of up to 500 Gbps (2BEANT has created the very successful
eduroam service to allow R&D users to connect anrfi network where the eduroam SSID
is present — a scheme which has been proposeeB3BEC as a role model for wi-fi access for
all Europeans in the context of the strategy Cotiviecfor a competitive Digital Single Market

— Towards a European Gigabit Soc?ety

The EESC, therefore, emphasises the utmost immartahintegrating the new EuroHPC Joint
Undertaking with already existing structures andgpgmmes. For example, the peer review
being organised by PRACE should be retained to taiaithe world-class standard. Other best
practice should be integrated or adapted.iftagrated approach of EuroHPC, H2020 or its
successor in FP and corresponding national aetivii the best way to jointly deploy European
resources. In this context, the EESC welcomes tirarfission’s plan to use the EuroHPC JU
for coordinating the H2020 funding instrument (dtedsuccessor) in the field of HPC. The
EESC notes that building infrastructures requirgeppdown scheme, while good science, as
fostered by PRACE, needs a bottom-up approach vduieatists have to be the driver.

The EESC would like to encouragemre Member Statesto join the EuroHPC JU and use it as
an opportunity to profit from world-class computipgwer. Networking is crucial for the
scientific use of HPC. In view of the complexity afJoint Undertaking, the EESC asks the
Commission to put adequate efforts into explainemgd promoting the advantages and
opportunities of this legal instrument, in partaufor smaller countries and with regard to the
possibility for in kind contributions.

The EESC welcomes the fact that two of the Comimssipartners in the contractual public-
private partnership (cPPP) have submitted lettérsupport for the implementation of the
EuroHPC Joint Undertaking: the European Technol®stform for High-Performance
Computing ETP4HPC) and the Big Data Value AssociatidBO¥VA). They could become the
first private members, which is key for the papation of industries, including SMEs. The
EESC welcomes the possibility of more partnersdiso insists that for any new partner, in
particular for those from outside the Eldciprocity be fulfilled. The EU should have to profit
from the opportunity represented by the developn@E@nHPC technology to complete the
European industrial sector in order to cover althef production chain (design, manufacturing,
implementation, application).

A 12 petaflop CPU-based supercomputer hasvaer consumptionof about 1.5 MW. With a

linear scaling to exascale, HPC based on technotoagsting today would lead to a power
consumption in the range of 150 MW, which is unatable; therefore the development of low-
power microchips is an important objective of therdHPC. The EESC points out that low-

COM(2016)587 final an®J C 125, 21.4.2017, p. 50J C 125, 21.4.2017, p. 69
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power microchips will thus play an important ratethe objectives of the EU's energy strategy,
irrespective of the aim to make the EU independsntegards imports. In line with the above
mentioned goals, the European Processor Initiakiua)ched by the European Commission in
2018 and supported by a consortium of 23 partimers L0 Member States and financed with
EUR 120 million, will play an important role in fiégdng the HPC initiative.

The EESC points out that the development of adwdre®-power microchips also has an
impact on small-scale computing (PCs, smartphasg®motive sector) because the high-end
integrated circuits can also be adapted (downsgatm appliances in thmass market This
will benefit all citizens directly and could opemw markets for the EU's industry. HPC is
therefore in many ways a key technology for a modeciety.

The EESC recommends informing citizens and entgprabout this new important initiative

undertaken by the EU. On the one hand, it will beful to recover citizens' confidence in the
European integration process. Organised civil $paeuld be a useful tool for disseminating

such information. On the other hand, a focused e@mnpwill help European enterprises, SMEs
in particular, to be aware about the ongoing itiites. For this reason it is important to support
through a specific path the SMEs with high addeldesgroduction in accessing and using the
new infrastructures.

Universities and research centres must be involkieamligh a specific communication activity
aimed at raising interest and encouraging projectsiPC. Such a process could also stimulate
the creation of new school, vocational and academidcula in order to bridge the European
skills gap with respect to the main global compedf’.

The EESC recommends strengthening as much as [goghkid social dimension of the
digitalisation process as a fundamental part offhepean Social Pilldt. For this reason, the
Committee proposes the establishment of a serissapétal challenges to be achieved using the
new digital infrastructure. The implementation ame of high-level machines must have an
evident and measurable positive impact on alleiti daily lives.

The EESC considers that HPC and quantum technoleggesent two strategic goals for
European growth and competitiveness. The Committess recommends developing both
technologies in parallel in order to ensure thatEl can benefit from the best performance and
opportunities in the medium and long term.

Brussels, 23 May 2018.

Luca Jahier
The president of the European Economic and Sodair@ittee
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