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Impact

WP3:
Wp7

data and computing
Appl
roadmap toward
exascale
monitoring — methods
and tools

iodic score cards (incl. for CPPP mid-term review of 2017)

icators for the operational aspects of the programme

ivering per

Indicators for Industrial Competitiveness and Socio-Economy Impact

Ind
Indicators for management aspects of the programme

Implementing data collection and processing

Del

Determine Key Performance Indicators (KPI) reflecting the progress of the

Measure the progresses

- Building on the HPC cPPP and PRACE KPI

Ecosystem

WP7 Objectives



A. Indicators for Industrial Competitiveness and Socio-Economy Impact
e KPI 1: Global market share of European HPC

e KPI 2: HPC additional investments

e KPI 3: Jobs

e KPI 4: Innovation Environment in HPC

B. Indicators for the operational aspects of the programme

e KPI 5: Research programme effectiveness and coverage

e KPI 6: Performance of HPC technologies developed

e KPI 7: People, education, training and skills development

e KPI 8: HPC use

e KPI 9: HPC Software ecosystem

e KPI 10: Patent, inventions and contributions to standards in HPC by H2020 funded projects
C. Indicators for management aspects of the programme

e KPI 11: Efficiency, openness and transparency of the PPP Consultation Process

e KPI 12: Dissemination and Awareness

e d(31

. . I'H.l'l e [ala
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HPC cPPP progress report 2

(sept 2015)
HPC cPPP progress report 2

March 2017....
cPPs mid-term review
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updates the approaches
D7.2

and tools based on
methodologies and tools

methodologies and tools
as described in D7.3

as described in D7.1

employs the
employs the

Initial methodology and
monitoring tool-set
First release of the HPC

Ecosystem Balanced

ScoreCard
Final methodology and

monitoring tool-set
Final release of the
HPC Ecosystem
Balanced ScoreCard
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« Dual approach (limiting surveys / pooling efforts!)

EXDCI general survey => FETHPC projects and CoEs
very general spectrum
WP7 focussing more on KPI aspects, SMEs&innovation ( 2 sections on

the survey) — contribution to the collective effort

ETP4HPC extra survey => ETP4HPC members

Strong focus on « Private side » R&D investments

Both done Q1/Q2 2016

» EXDCI excellent answer rate (using some direct interviews)

« ETP4HPC more contrasted

irogean
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EXDCI survey (ETP4HPC contrib & focus)

2. Training and talent generation

{One of the acknowledged barriers 1o increasing the uptake of HPC in academia and industry is the shortage of skilled personnel. EXDCI aims to identify
gaps in training provision, and then produce a synthesized Training Roadmap to address how to bridge these aps and make training more accessibie. x
EXDCI witl co-ordinate European efforts in HPC training and education by establishing a community of training providers.

¥ Ol

.

.

Do you plan to produce new training material for your project or CoE?
Cies O e

.

.

-

Please give further details (e.g. availability, cost, target).

.

.. ... .

s the training given or being developed by your project | CoE potentially of benefit to other FETHPC projects | CoEs?

.
DY¥es ONo L
- ]

- ]

Which are the main areas in which you think your project / CoE could benefit from training provided by external organisations?

.
.
I F ] L nother X b= of these
Are you aware of any suitable training already provided by a organisation in any a :
.

O'¥es O Ho

-
-
LComment: x

R

.

.

[ .'.
B '..i'- .
-
e
-
e
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. Impact assessment - innovation, technology transfer

Another missian inf EXDCI & 1o faster imnovazion im PG, in particular iy supporting start-ups and SMEs in their development. Thie questions of 1his

section arn fomsstod with the imeotion to get intsghss ingn: {1) tha new technclogies developed in vour prosect suitabie for mnnvation and (2] the
nands of SMES regarding innovatios and developmont.

What P (Key Performance Indicatars) would

of your project in the coosystem?

ko

‘Which actions ane planned in your project m ordes i SUppoTT the emerging technnlogies of your progect? Exampdes could be: familianee with
entreprenssrship; events)links towards e focal innmation ecosystem, SUppoTt and advice for Start-up projocts; .. Flease list below

-

B
£
|
Samrale g
Tyoo af action: promotion and petwnrking for futurs eATOpCONEUFL. =
i E ‘ .
Shot description: Enolf in promou fthose 'Mdmmwﬂ nn tha Susinews comwentinn 2% ]
.
Comact parsoe: Pasd Smith |+-emai]

-
]
;]
5 e E
In yuur spinksn, what could be dane to thase

o

.
.
= = il ~ i .

;]
;.
;.

o
Type of action: 3-tay foermss on eatroprenaurshi of XX anan to all project particpent. e
Shont tescrigtion: To gt ooguadntan with the fundamenal motines of @ bezingss plan, fund mizes, deveéopmant af a product Sased on i plays. i
Comtact parson (wrtksn the project): Paul Smeth [+ omail) -

Are artions planned in your project (or with | ¥ in order to emph i the SMES of your project? Exampies could be: {Ca-) ]

.
5 i i 5 b
fimancing of & Booth at a specdic sub-events on thee SMEs, .. Please st belows -

.

o
f -
Adtios carniae = - ]
ety . = -

]
| ]
|
Exampie: .
{ T

T of action: : o P

.
|
Dscripaion: Bois t0 promots ot besingss consmntion

-
-

™ -. u

Actioe carriar {project, participants institation, ...b Camber of Commaros Paris O Bt organsized by oor project parnor £ C QEEEQ

L
Contact parsos: Paid Smith {+ amsil} L
. -".
In your opinéon, what showld be done to highlight yous project’s SMES?

Lxtzesme Dala

E Computing
SMES of your project muld accegt io bo intenviewed (approc. 45 min} on thesr needs rog g their I and

e Ty T



S
e
s
s
e
s
s
e
e
e
s
s
SR
SR
s
£ .
««««« R

Da yeu plas (o organize | have already crganzed multi-dscipinary or cross-discipiinany activities (o7 warkshops)

tr: Apan, March 20, 20 part

ricipan

RSP GPI
Namn of actoyhy cross-danplinary spplcation workshap
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5. Monitoring European Key Performance Indicators
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H2020-FETHPC-2014

Coordination of the HPC strategy

EXDCI

European eXtreme Data and Computing Initiative

Grant Agreement Number: FETHPC-671558

D7.1
Initial methodology and monitoring tool-set

Final
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D7.1 methodology

» Scope a bit wider than mere cPPP progress report

Balanced Score Card = link KPIs to strategy and possibility to

suggest strategic and management orientations

i
- [ [ L] -
s
i
L
-
-
LI

1. Develop the
organisatorial
framework

Industrizl Competiteveness
& Socio-Economy Impact

. Goals KPI Target Actions
2. Identify and select :

the relevant
perspectives

7. Feedback and
learning process

Operational aspects of the
programme

KPI Target Actlons

3. Develop strategies
concerning every
perspective

Management Aspects of the
programme

6. Continuous Usage of the

Balanced Score Card
Goals KPI Target Actions

4. Develop a Balanced
Score Card

5. Manage the Roll-out

s EERERR

. Eurcgean
® S
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Per spective Goal

Industrial Competitiveness | «  Increase market share

and Socio-Economy Impact | «  Create innovation environment in HPC (exploited patents
and standards)

* Increase employment

» Support growth of SMEs

Operational aspects of the| e« Effective research programme and coverage

programme » Develop performance of HPC technologies

* Provide education, training, skills devel opment

e Increase use of HPC

» Develop a HPC software ecosystem

» Generate patent, inventions and contributions to standards

Management aspects of the |« Dissemination and Awareness

programme » Effective execution

September 21, 2016




Data Sources

EC . | Public
KPI Key Performance Indicator (KP1) ﬁ? ﬁHYPC g,ﬁCE H2020 | AV Conrces
stats T Web etc.
Industrial 1 Global market share of European HPC =3 *
Competitiveness and | 2 | HPC additional mnvestments il
Socio-Economy 3 |Jobs e *
Impact 4 | Innovation Environment in HPC: start-ups. .. . ** *
5 | Research programme effectiveness and —
coverage: H2020 calls. ...
6 | Performance of HPC technologies developed - - —
siosl 7 | People, education, trammng and skills —
of the programme s |HPC ml = —
9 | HPC Software ecosystem e -
10 Patent, inventions and contributions to standards " 0
in HPC by H2020 funded project
M tapects | 11 ggcmmssmdmmyoﬂhe T
o N g y— 12 | Dissemination and Awareness aa - e
Not a data source
* | Complementary source
** | Important source
*** | Main source
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Last year, the European Commission set up a Public-Private Partnership with the European
Technology Platform on High Performance Computing to develop technologies and
applications with the aim of exploiting the huge opportunities offered by High Performance
Computing to give a world-wide competitive edge and faster access of innovation results to
markets. The EU committed €700 million from the Horizon 2020 programme, with the private
sector providing matching funds. In 2015, the first investments have so far resulted in the
launch of 19 Exascale technology projects, 8 Centres of Excellence in applications and 2
Coordination and Support Actions.

In the case of Exascale technology projects, the progress made through industry in this
initiative is visible, by comparing industry participation in projects funded under two calls, one
which was organised previous to the establishment of the cPPP, and one thereafter. During
the short timeframe of about 2 years, overall industry and SME participation in Exascale
projects increased by more than 60%. and SME participation increased by a factor of 4. The
ETP4HPC platform was also successful in attracting 11 new members in 2015 - reaching a total
of 70 at the end of the year - with more than half of these new members having industrial or
SME profiles (close to 60% of members are private companies, out of which SMEs represent
35% of the total number of members). Although it is still too early to quantify the leveraging
factor for industry investment, the first identified trends show a vibrant private side R&D
investment, which if combined with the increasing industry participation in the HPC calls,
should pave the way to a sustainable stimulation of HPC systems and services delivery by
H2020 —funded R&D.

These initial results are encouraging and have been confirmed by a study published by the
European Commission in 2015. It shows that, in Europe, there has been an improvement in |
HPC capabilities during recent years in terms of narrowing the gap which separates the most 1
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Topic Type of Funding | Opening Date

actions Closing Date
FETHPC-01-2016: Co-design of HPC systems and RIA €41 M 14 April 2016
applications*? 26 September 2016
The Commission considers that proposals requesting a
contribution between EUR 10 and 20 million would
allow this specific challenge to be addressed
appropriately.
FETHPC-02-2017: Transition to Exascale Computing™® RIA €40 M 12 April 2017
The Commission considers that proposals requesting a 26 September 2017
contribution from the EU between EUR 2 and 4 million
would allow this specific challenge to be addressed
appropriately.
FETHPC-03-2017: Exascale HPC ecosystem CSA €4 M 12 April 2017
development®® 26 September 2017
The Commission considers that proposals requesting a
contribution between EUR 1 and 2 million would allow %, SAGE ExaHYPEg,
this specific challenge to be addressed appropriately. NEXTGenIO %’l &
Nonetheless, this does not preclude submission and gE ComPat
selection of proposals requesting other amounts. _§ <

(\‘S'
q

progra™

ESC
mi
ECOSCALE HPC
ute osyste N

M EQENODe Comi EXDCI NS
ont-Blanc 3 Euealatite Bape tens
EXTRA A / AN
4 &8 5 N -n_ﬁ -. :

T

o L - ™
, entres of Excellence™ %
BioExcel COEGH EoCoE E-CAM ESIWACE MAX .




The FETHPC call closed on November 25%, 2014. Eighty-one (81) eligible proposals were submitted, out
of which 79 were for FETHPC-1:

#eligible proposals 79

#retained proposals 19
#participants in eligible proposals 652
#participants in retained proposals 178

Budget requested by the eligible proposals €340,000,000
Indicative budget for the call €93,400,000
Actual funding €94,549,793

There were 2 proposals for FETHPC-2-2014 (CSAs), 1 submitted proposal for each sub topic — both
were selected for the amount of €4,041,856 in funding (indicative budget was €4M). Total amount of
EU funding for FETHPC is €98.6 M.

The breakdown of the number of FETHPC1 submitted and retained projects, by sub topic, is the
following:

Sub topic #submitted | % submitted #retained %retained
HPC core technologies (1a) 21 26,6% 47 4%
Programming & Tools (1b) 25 31,6% 26,3%
APIls & System Software (1c) 7 8,9% 0,0%
Maths & Algorithms (1d) 26 32.9% 26,3%
Total FETHPC 1 79 100,0% 1 100,0%

;o |n|wo

FETHPC1: submitted & retained prop. per subtopic

Maths & Algorithms (1d)
APIs & System Software (1c)
Programming & Tools (1b)

HPC core technologies (1a)

The lack of selected projects in subtopic 1c) APIs & System Software was pinpointed by ETP4HPC as
soon as the results were known. The low number of related proposals can explain this result.
ETP4HPC insisted that by failing to cover this important SRA topic could lead to jeopardising extreme
scale objectives.

EC stats

tember 21, 2016
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Distribution of CoE EU funding and participants by country
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Statistics of the CoE call eventually revealed that partcipants outside the ETPAHPC platform have
recerved a majority of the funding, such asfor FETHPC projects, confirming the cpenness of the cPPP.

w w

Cof funding Namber of participants in funded gropesal

W LTP Mermiben

u Others - Others

Distribution of funding within ETP beneficiaries

NV

= Higher Education

Type of Partners within ETP beneficiaries

W Private company
" Rosoarch
» Higher Education

B Other
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other RED actwwties in areas other than

HPC that have an impact on HPC and/or the results of which might be used in HPC [such as more general

micro-electronics development) —- this latter category s not commented here since the observed

collected results are not considered a sufficient sampling.

165 Mo Euro

id be that much of data collected in the survey

HPC technology RED | Other HPC R&D

RA&D for technologies covered by the technical research priorties of the
rpretation cou

investments and o
Other RED actwities relating to the use of HPC and HPC Technologies, eg. HPC

Addtional

ETP4HPC association performed a survey of s members to estimate the trend of the cumrent level of
private investments in HPC R&D in Europe. The survey is similar to that of last year™. The bulk of the
survey consisted of questions on “private side” effort. The reference period chasen for the survey is
2015. Some qualitative questions were also included in the survey (such as related to patents,

standards, SMEs).
R&D budget amount in MPC technology = consistent with the amount which ETP4MPC had

previously used in its Vision Paper of 2012 and SRA of 2013

Within Europe, there are Important private sector investments in HPC RED (both in HPC technology

The fraction of EU funding in RE&D HPC technology is consistent with the known level of FP7 HPC
and use of HPC)

In the survey's questions, RED was understood as activities carmed out within Europe, and broken down
into three categones:
related efforts (see section 1.1)

* "HPC Technology RED"

In order to render the answers representative of the whole ETP4HPC technology platform, corrective

all requested figures and amounts. In general, the participation In ths year's survey is not higher than
factors have been apphed to rebalance categories™ and extrapolate. The dstrbution of the answers,

that of last year's, even # the number of ETPAHPC members has shightly increased from 64 members at

the end of 2014 to 69 in March 2015.

ETP4HPC SRA or related and comparable technologies.
* “Other HPC RAD"
* “Other research - indirect HPC RED - with an mpact on HPC®

institutes in this survey. A possible inte

could be consadered public from research organisations.
2012-2014 survey / average per annum

A total of 35 out of 70 ETPAHPC™ organisations participated in the survey but not all of them provided
It can be obhserved that:

without using extra public sources, shows that we have an above-average particpation of research

Additional prvate Anvestments

24
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Q49: Do you have plans to make new European HPC middleware
or application software available during the project lifetime
and if so what is the status?

m nime of Soltwase Degcriptian Shrtus/Time to avallabifty

AEcale cosmpilar paralefizing aource Lo S0UToe oompser far Sk - funtime

Hesle AEscale runitime syatem  Bystenn for etrenms scase parallel srchatectipnes it
MIPMELAS  Eraios il Physacs framswosk Awasiablo (B30 Beengad) -
protatype will be released
ExaHyPE ExabyPE Exsscale Hyperbolc POE engine R A T T
Ta b developed, ETA 1.5 vears
HEADEX READEY Taol-suite - The full tood-suite that will be develaped diering the praject. Jomd of praject], First Beta
refease planned for Spring 2017
Whiathss and clinats Kiey rviscnided Componesnts that e cost and affer largest
AR dyaarfs potential far obtaining afficency gains End of projet
= Open AP for occess tooextreme seale Obgects sultabde
o Clows AP far massive data ingest and HPC 4/0. Avallabiity bn Year
More from surveys Mmoo et wees an top o Db
SAGE . plFS » Yea 3

pHFS atantation towark on teg of Obcts

= > Wi II feed 2 -4 fi nal : ?;Lf{.r R l [ata snalytics Bama; warkfows for data centric BPC

*  Exploftatian of NYRAM in the storage: hierzchy' for

section of the progress pass

Development started in March

ESIWACE ESD - Earth-System/O Middleware 2016, End of 2046 fiirst protatype
(Unknown, towards end of
Project (Unk ) Implementation of scalable machine learning algorithms on project) - code release envisaged
(ExCAPE) nknown HPC clusters - single task machine learning methads after paper publication, which is
in preparation
g::;;um{SPRESSO http://www.guantum-espresso.org/ -
MAX FLEUR http://departments.|Cmat{.eslleem/5|esta/ - ) availabe
AiDA http://www.flapw.de/pm/index.php - http://www.aiida.net/
- http://www.yambo-code.org/ -
Yambo p// y re/
- . . Installed on many HPC machines
EXA2CT GASPI - Piplined PETSC PGAS Library - Solver library - In next PETSC release -
GASPI Distributed PGAS runtime
INTERTWInE OmpSs Task-based parzllal runtime In production .
StarPU Task-based parallel runtime

C.x
[ ]
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Q61: What are your plans to develop next-generation software codes,
libraries and algorithms?

. Name of o Status/Plan/Adaptation to next
Project Description : :
software generation machines

NUMEXAS Kratos improving the software Available
IFS, ARPEGE, . Adaptationto GPU and accelerators, and
ESCAPE HARMOMIE Global and regional NWP models T T
iPIC3D, Jurassic,
SAGE IMAS, Savi, RAY and SAGE Use cases for in-storage compute Adapted to SAGE
NEST
ESIWACE ESD Earth-System/O Middleware Development started in March 2016, End of

Project (ExCAPE)

New algorithms for deep learning for
chemogenomics -New algorithms for matrix
factorization for chemogenomics

New algorithms for conformal prediction for
chemogenomics

Framework for executing machine learning
algorithms targeted at chemogenomics on HPC
hardware -

Quantum-ESPRESSO http://www.quantum-espresso.org -

2016 first prototype

Will be developed and run on Salomon@IT4l

porting to Intel KNL, OpenPower+GPU and
ARM+GPU, work in progress

multi-threads parallelization and porting to
KNL, work in progress

SIESTA http://departments.lcmab:es/leem/5|esta/ s e e et e e
MAX FLEUR http://www.flapw.de/pm/index.php .
. . KNL, work in progress
S R e integration with &quot;big data&quot; DB
Yambo http://www.yambo-code.org/ & quot,lg quot;

technologies like spark, work in progress
multi-threads parallelization and porting to
KNL, work in progress



Q61: What are your plans to develop next-generation software codes,
libraries and algorithms?

. Name of o Status/Plan/Adaptation to next
Project Description : :
software generation machines

EXA2CT Many proto-apps  based on HPC codes See www.exa2ct.eu
Ludwig
iPIC3D material science (Lattice Boltzmann) appl.
Tau plasma physics appl.
INTERTWinE PLASMA and fluid-dynamics appl. demonstrators for project interoperability
DPLASMA dense linear algebra library experiments
BSC Application benchmark suite
Repository graph/ sparse linear algebra library
ComBLAS

Prototype implementations of novel algoritms for Available at the end of the project, in 30
fundamental numerical linear algebra operations months

Being ported to various accelerators such as
latest generations GPUs and Xeon PHIs

NLAFET NLAFET library

BioExcel CoE GROMACS MD simulations code

NUMEXAS Kratos - improving the software Available
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Finalise 2015 cPPP Progress Report : September...

Exploiting the rest of surveys outcomes

Mid-term review of the cPPPs in 2017

cPPP report expected March 2017

ETP4HPC and cPPP activities tracking - continuous process — under control

EC stats on FETHPC CoEs etc. — we will have updates (incl. FETHPC-2016

submission and possibly selection results)

PRACE recurring KPIs

ETP4HPC survey & R&D investements (possible outsourced extra expertise?)
EXDCI (new) survey

Outsourced: quantitative socio-economic KPIs

e :d01

. . I'H.l'l e [ala
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