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FF4EuroHPC —Connecting business with cutting-edge technologies

13:00 Jisika Yono, FF4EuroHPC project manager, HLRS - High Performance Computing Center Stuttgart: Boosting
industrial usage of HPC+ with business experiments and National Competence Centres

13:20 Professor Mark Parsons, EPCC Director, The University of Edinburgh: HPC for SMEs - Getting the benefits of HPC,
HPDA and Al

13:50 Sam Ward, Head Of Research And Development, CCell Renewables: Zyba Success Story: Cloud-based optimisation of
a multi-body wave energy device

14:10 Tomi llijas, Arctur CEO: Enabling SMEs to benefit from HPC: How to participate in the FF4EuroHPC Open Call?

Visit our website:
Follow us on and
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http://www.ff4eurohpc.eu/
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Hello and welcome to the FF4EuroHPC webinar! Qﬁg%

* If you will have any further questions, you can address them to our email:

* Want to be inspired by success stories from your sector?
Please visit:

* Want to get more info on Open Call?
Please visit:

* Why use HPC and what benefits can you gain as an SME?
Please visit:

Enjoy the webinar!

07.12.2020
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Boosting industrial usage of HPC+ with business experiments
and National Competence Centres

JisikaYono, FF4EuroHPC project manager, HLRS

07.12.2020 -

© Members of the FF4EuroHPC Consortium




y Jie
: ] ‘(: 4] EuroHPC
Why use HPC In business? Q >

» High Performance Computing (HPC), High Performance Data Analytics (HPDA), Internet-of-Things
(1oT), Artificial Intelligence (Al) and Machine Learning (ML):

» The current digital revolution is driven by data and intelligence and builds on those tools.

» The increasingly complex, connected and digitized world creates a flood of data — HPC and the new
technologies allow us to generate meaning and knowledge from the data =» better products, models
or processes in virtually all applications

« Advanced HPC services can enable European companies to focus on quality and innovation — and
thus be able to prosper in the global marketplace

« Many industrialized economies (both developed and developing) have identified HPC as a key tool
for innovation — in the U.S. the phrase “to out compute is to out compete” has been used to make
the case to Government

07.12.2020
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Why use HPC in business?

BENEFITS OF HPC

(SOURCE: COUNCIL OF COMPETITIVENESS)

Other o
1% Utilization rate
8%
_ _ Improvement in
Time to soluti quality or features
24% 9%
Reduced costs
compared to
physical methods
16%
Inability to sol
problem by a
other means
23%
ROI
19%
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National and European Level




National Level EURO o ()

« HPC+ = HPC and associated technologies

* A lot of activities ongoing In the different nations
* Depth and maturity activites depend on the national strategy

National Level

: : : National
National National National :
- - Research and National ...
Infrastructure Applications Training
Knowledge

07.12.2020
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European Activitiess
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* Interlinked with some national activities
« Not all players
* Not all Nations

European Level

European
Infrastructures

European
Research

European
Centres of
Excellence

European
Technology
Platforms

European
Strategic
Activities

European ...

07.12.2020
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National CompetenceCentres  euro IS

EUROCC - Setting Gp the C Bl 5

* EuroCC to set up National Competence Centres (NCCs)
« Mission:

. 1|\_|O tt_ake into account the different levels of maturity and activities within each participating
ation

« To implement for the first phase a structure, to allow for better overview and management of the
overall activity and to set up the necessary frame for the implementation of the NCCs

« What should be the focus?
« During the design phase of EuroCC we identified commonalities in terms of main
topics to address:
« Training and Skills Development
Technology Transfer/Business Development
Industrial Collaboration
Competence Mapping

Facilitation of access to scientific and technical expertise and knowledge pools
Awareness Creation

07.12.2020
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Structure of a NCC <

National ISVs/ S e o S — National HPC Training
Software Developers

HPC/HPDA/AI Experts e pamaae dl National Resource Provider

Science
Competence Mapping
Business
Development
Application / Training /
Support Education
Society Services Politics

Technology Access to
Transfer Knowledge

07.12.2020
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Facts and Figures C | ()

* Research and Innovation Action (RIA), 24 months duration
« 36 main participants , 33 nations

e Started: 01/09/2020

* LinkedIn: EuroCC
 Twitter: @EuroCC_project

« Germany, Bulgaria, Austria, Croatia, Cyprus,
Czech Republic, Denmark, Estonia, Finland,
Greece, Hungary, Ireland, Italy, Lithuania,
Latvia, Poland, Portugal, Romania, Slovenia,
Spain, Sweden, United Kingdom, France,
Netherlands, Belgium, Luxembourg,
Slovakia, Norway, Switzerland, Turkey,
Republic of North Macedonia, Iceland,
Montenegro

-~
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https://www.eurocc-project.eu/
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Maximizing synergies

* Implementation of a Coordination and Support Action — CASTIEL

« Same coordination team as in EuroCC
* Focus on the support of the NCCs In the different topics of interest

* Integration of the NCCs in the choice and definition of workshops
on common topics of interest

* Training, Twinning, Mentoring
* Industrial Interaction and Business Development via Working Groups
« Awareness Creation and Outreach

 Elaboration on best practices to strengthen the NCCs

e Support by enabling access to knowledge, expertise and success
stories

07.12.2020
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CASTIEL — Facts gm,d Figures © [l (7

EURO

« Coordination & Support Action, Started 01/09/20, Runtime: 24 months

 LinkedIn: CASTIEL, Twitter: @CASTIEL_project
« Coordinated by: HLRS

Training, Industrial Interaction Awareness
e Partnhers: ARCTUR, CESGA, Twinning, and Business Creation and
Mentoring Development Qutreach
TERATEC, CINECA

Working Group Working Group Working Group

Pool of Competences in each participating and member state

NCC1 NCC2 NCC3

07.12.2020
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FF4EuroHPC in the context © [xoll (5

EURO

European Peta,

European Exascale Others
Pre-Exa and Developments ET4HPC HPC-GIG (e.g.EGL, BDVA)
Exascale Systems

European CoEs PRACE
(Domain Driver) =od FousCof | ougingprg | PPAEOHPC <

CASTIEL

:

European Level

National Resour
Providers (Systems)

ational Providers National (HPC) i PC)
(Software/Applications) Research Training

National
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The Fortissimo Approach

* Central theme: the successful execution of
Lexperiments” with SMEs, delivering real
business impact through HPC

* The bulk of project funding is used for those
experiments and the highest quality, innovative
SME-oriented experiments are acquired through
the execution of open calls for proposals

* Two prior projects (Fortissimo and Fortissimo-2)
executed 92 experiments generating 79
Impressive, business-oriented success stories

07.12.2020
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Stimulating the innovation potential of SMEs

The FF4EuroHPC project aims to

» To successfully extend and continue the mission of Fortissimo and Fortissimo2

> Increase the innovation potential of industry, and in particular of SMESs, using advanced High
Performance Computing (HPC) infrastructures, applications and services.

» Provide access to HPC-based infrastructures and services to a wide range of users for new and
emerging data and compute-intensive applications and services.

» Foster wider innovations, for example by exchanging and promoting best practice use cases or
application experiences.

» Provide an effective mechanism for inclusion of innovative, agile SMEs lowering the barriers for small
actors to enter the market and exploit new business opportunities.

> Ach(ijeve a portfolio of business-oriented application “experiments” that are driven by SME end-users
needs

» Support of and collaboration with future national HPC Competence Centres

07.12.2020
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Conclusion

* Obviously a lot of activities on National and European Level

» Competences not only in terms of technology, but e.g. also
In terms of interaction with potential users (e.g. industry)

 EuroCC and CASTIEL to start exploring synergies and to
support knowledge and experience transfer in Europe

 FF4EuroHPC as the booster for exploring further potentials for
use of HPC+ by industry

-~
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HPC for SMEs .

Getting the benefits of HPC, HPDA and Al
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Outline of talk

* EPCC has work with industry for 30 years

* One of our major activities over the past few years has been the
Fortissimo projects

* This talk will look at these projects and the general issue of takeup of
HPC, HPDA and Al solutions by industry and commerce in Europe

-~
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Supercomputing centres are changing

Visitor
programmes

Training and
teaching

European
coordination

07.12.2020

Facilities and
HPC services

Super-
computing
research

Collaborating
with industry

Visitor
programmes

Training and
teaching
including online

Supercomputing
and data services

Super-
computing and
Al | Data Science
research

Collaboration
with private and
public Sectors

Copyright © The University of Edinburgh

{ 24; EuroHPC

EPCC has grown
from 70 to over
110 staff largely
due to data
science activities

21
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Infrastructure for theawhole economy (e

and national economic benefit

£20m— New computer room
£8m — 30MW additional power

-~
07.12.2020 Copyright © The University of Edinburgh 22



Cirrus — EPCC's industiry system (e

* SGI ICE XA (now HPE 8600)

* Bought for
* EPCC industry activities
* Edinburgh Genomics “factory”

* Expanded in March 2017 to 13,000+
cores as part to become EPSRC
National Tier 2 HPC service

* And again in March 2020 to add 152 NVIDIA V100 GPUs
* Many cycle sales users from industry — 70 companies this year

-~
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Industrial Collaboratien (B

— Rolls-Royce
(ntel/
a-\

 Numerical modelling and simulation N Hs AVldgen Met Office

 Code design, parallelisation, optimisation and re-engineering
e Large scale data integration and data mining Lothlan
* Cloud computing, software architecture

O
e Data processing, machine learning [LABShP] FU]]TSU

* Facilities Access, Consultancy and Training

RSI

KEYSIGHT

TECHNOLOGIES

e Distributed & Cloud Computing
* Data Science

d¢
e Energy Efficient Processors & °pt° sf;:- AR RBS mcraren”?

The Royal Bank of Scotland
e GPUs, FPGAs

* Parallel programming languages & tools @
e Exascale BAE SYSTEMS

-~
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Prosperity Partnership with Rolls Royce ()

* §year programme -£14.7m project

* World'’s first high-fidelity simulation of a
gas turbine engine in operation

* Structure [ Thermodynamics [ Fluid
dynamics / Electromagnetics
* Atrillion degrees of freedom

* Engineering challenge for Exascale era
* 3 companies and 5 universities

* ... however few industry projects are
this large

-~
07.12.2020 Copyright © The University of Edinburgh 25
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Typical local SME projects (fer)

Rock Solid Images
* Applying ML to petrophysical software to optimise product (7 days to matter of minutes)

Sustainably
» Data & Software architecture support.

DeepMiner .Deep

* Software development for product launch Miner

Artificial Lift Performance
* Applying ML to enable ESP performance to be predicted Alp

Optimising
oil production

* Global Surface Intelligence (GSI)
* Data & product hosting on Cirrus HPC infrastructure GS I

* DJ Alexander
 Data & Software architecture / development support for new D.).ALEXANDER
online product offering (Apropos)

-~
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So what's the problem? (e

* Many new users of HPC and HPDA are put off due to the initial cost

* Afirst project can easily cost €60K-€100K
* Particularly if the company has never used HPC before
* This is a lot of money for an SME
* Many SMEs also worry about lack of skills

* A key objective for Fortissimo has always been to challenge this

* Solving real business challenges and developing a set of business-focussed
case studies

 Overall goal is to convince others to adopt

-~
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Why is uptake of HPGso limited by SMEs? (B

* There are many barriers to uptake:
1. First use may be expensive

2. Targetis normally a company “"expenditure” department
* E.g.R&D department

3. Access to computing and software resources
4. Accessto expert help
5. Lack of success stories from other companies

* Fortissimo targets (3), (4) and (5) to help (2) make the case for (1) ...

-~
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Similar model for Fortissimo 1 & 2 @C>

* Focussed around sets of ‘experiments’
* Open Calls for experiments

* Experiments lasted 18 months and
involved 3-5 partners with funding
up to €250,000

* Key outcome was a Success Story to show
other companies who they can benefit

* Plus a solution for the SME

-~
07.12.2020 Copyright © The University of Edinburgh
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CFD simulation for Hypercars (fer)

* Koenigsegg are EU Hypercar
manufacturer ... and an SME

* In-house CFD too expensive
— Cloud is compelling option

* Impressive results
* 250% increase in downforce with only 15% increase in drag at 250kph

* 30% saving in design costs plus 50% reduction in wind tunnel and physical
testing

* Development savings of €90K per year PLUS
30% decrease in time to market

» €4m benefit to company over 5 years

-~

07.12.2020 Copyright © The University of Edinburgh

'



Low-pressure die-casting of copper alloys (i)

* Simulation experiment

* Focus on optimisation of copper
alloy moulds

* Costs of testing a new mould are
high - €40K per mould

 Simulation saves around €6K per
mould — fewer failures

* Annual savings of around €50K
already accruing to IMR

-~
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Predictive diagnostics for automotive ()

* High performance data analytics from CINECA

* Prediction of component failure in automotive
industry

* Data services developed in the experiment
allow TEXA to analyse data from fleet vehicles

2Tl further developing for different
applications

* New services valued at €1.2 million over next 3
years

07.12.2020 Copyright © The University of Edinburgh



Further examples {fe

* Cloud based design of yacht sales
(Cape Horn Engineering)

* Additive manufacturing simulation
(HPE and Exemplar)

* Small wind turbine microsite design
(Kliux Energies)

* Crankshaft machining HPDA
(ETX)

07.12.2020 Copyright © The University of Edinburgh




* The best experiments:

* Properly planned their work from the start
* Picked an achievable project — not too small, not too large

* Made sure they had access to all of the software required or understood how
it would be developed

* Put together a clear business case — where the business benefit over the
subsequent 3-5 years greatly exceeded the funding requested

 Planned how to go from the initial experiment to production use from the
outset

07.12.2020 Copyright © The University of Edinburgh



Lessons learned (ffeey

* The best HPC centres:

* Worked closely with their Experiment Partners to develop the proposal

* Carefully understood the effort required and how they would staff the
project

* Worked with the Experiment Partners to support them as they developed
their business model

* Were pragmatic if more access to HPC or HPDA resources were required
than initially envisaged

* Were responsive to requests from the Project Management Team

07.12.2020 Copyright © The University of Edinburgh



Conclusions @f}

* FF4EuroHPC provides an excellent opportunity for new companies to
adopt HPC, HPDA and Al into their businesses

* It's a great way for national and regional HPC centres to engage with
companies and grow services to local industry

* There are well demonstrated business benefits to be found through
the adoption of these technologies

Data Driven Innovation for European businesses!

07.12.2020 Copyright © The University of Edinburgh
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THE PROBLEM — COASTAL ERQSION

Z ; EuroHPC
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THE PROBLEM — COASTAL ER@SION @C>

Oo OF COASTLINES EXPERIENCE 0 INCREASE IN WAVE ENERGY OVER 60 YEARS
7 /0 INCREASED EROSION 2 5 /O (~0.41% P.A)

07.12.2020 © Members of the FF4EuroHPC Consortium



https://www.nature.com/articles/s41467-018-08066-0
https://www.nature.com/articles/s41598-018-24630-6

-~

NATURAL REEES - BENEFITS o,

REDUCTION IN PEOPLE OF MARINE
WAVE ENERGY 2 OOM PROTECTED SPECIES

07.12.2020 © Members of the FF4EuroHPC Consortium 40


https://www.nature.com/articles/ncomms4794#Bib1
https://www.nature.org/content/dam/tnc/nature/en/documents/CoastsatRisk.pdf
https://www.noaa.gov/education/resource-collections/marine-life/coral-reef-ecosystems

OUR SOLUTION , @f}

| CORAL REEF
s s5: COASTAL RESTORATION
999 PROTECTION
e — R 1l PROMOTES TOURISM
NON-INVASIVE
BEACH PROTECTION
INFORMATION

RESEARCH/MONITORING FISH
AND CORAL HEALTH
WEBCAMS ETC.

07.12.2020 © Members of the FF4EuroHPC Consortium
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WAVE ENERGY PADDLE OPTIMISATION ()

Paddle extracts energy from waves as they
pass over

Paddle subassembly

Shape and PTO optimised for energy
extraction

Shorewards base

HPC allowed many iterations to be ol
compared B Sl
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WAVE ENERGY PADDLE OPTIMISATION ()
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WAVE ENERGY PADDLE OPTIMISATION ()

Paddle extracts energy from waves as they
pass over

Paddle subassembly

Shape and PTO optimised for energy
extraction

ﬁ

Shorewards base

HPC allowed many iterations to be ’
compared P
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BREAKING WAVES
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MODELLING SAND MOVEMENTS (B
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CASE STUDY - WAVE MODELLING (e

2D OpenFOAM numerical wave tank model
* Domain length ~200m

* Artificial reef model located part-way along
 ~200,000 cells

07.12.2020 © Members of the FF4EuroHPC Consortium
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CASE STUDY — HURRICANE STORM SURGE @}

2D OpenFOAM model * Model 'real time' duration of ~5 days
e ~25,000 cells  Model run time up to 1 day (standard PC)"
* Solving "shallow water equations”

07.12.2020 © Members of the FF4EuroHPC Consortium 48
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CASE STUDY — HURRICANE STORM SURGE (e

High-Performance Computing

Increased parallelisation through OpenFOAM

Run times down to 30-60 mins

Surge Level

100+ hurricanes for Yucatan since 1950

Return Period

07.12.2020 © Members of the FF4EuroHPC Consortium
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THANK YOU
WILLIAM BATEMAN

will@ccell.co.uk

www.ccell.co.uk @CCellUK

OTHER BENEFITS

DIVE TOURISM FISHERIES DATA ACQUISITION

07.12.2020 © Members of the FF4EuroHPC Consortium




FF4EuroHPC
Enabling SMEs to benefit from HPC

Tomi llijas, Arctur d.o.o.

ARCTUR

© Members of the FF4EuroHPC Consortium
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HPC 4 SME background

Z; EuroHPC

New level of performance
using HPC services

Hands-on training and
solving a real use-cases from
end-user SME.

With help of domain experts
selecting the right SW & HW
to scale up from desktop to
HPC in Cloud, using
innovative business models.

Encourage entrepreneurs to
invest into HPC uptake by
showing success stories
presenting business plans,
discovering innovations...

07.12.2020 © Members of the FF4EuroHPC Consortium
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The FF4EuroHPC project

Funded under the H2020-JTI-EuroHPC-
2019-2 Call
Commenced 1.9.2020; 36 months duration

SHIFT YOUR BUSINESS TO THE NEXT LEVEL WITH A HELP OF

Coordinator HPC.

Are you SML and would like 1o develop unique products, innovative business opportunities and become more

competitive by using Curopean high-end HPC

| MoRC

H L R

- Other Partners
AROTUR /)4 CINECA

|(SCapPOs Teratec ~.

.

www.ffzeurohpc.eu
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Stimulating the innovation potential of SMEs

The FF4EuroHPC project aims to

Increase the , and in particular of SMEs, using advanced High
Performance Computing (HPC) infrastructures, applications and services.

Provide to a wide range of users for new and
emerging data and compute-intensive applications and services.

er w \ , for example by exchanging and promoting best practice use cases or
application experiences.

Provide an effective mechanism for for
small actors to enter the market and exploit new business opportunities.

07.12.2020
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Why use HPC in business?

(SOURCE: COUNCIL OF COMPETITIVENESS)
Other
1% Utilization rate
8%
_ _ Improvement in
Time to soluti quality or features
24% 9%
Reduced costs
compared to physical
methods
16%
Inability to sol
problem by any
means
23%
ROI
19%
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Shift your business to the next level'with the help of HPC - OPEN CALL 1

The FF4EuroHPC
mission

Is to

to promote

industrial uptake of
HPC technology

and increase

07.12.2020
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Call for proposals

targets

involving

and with work plans built
around innovation targets
arising from




OPEN CALL-1 objectives

Experiments should address business challenges

Preference being given , or sectors able to

or particular economic impact for Europe.

Priority will be given to consortia centred on

07.12.2020 © Members of the FF4EuroHPC Consortium




Expectations for experiments

T e requireic:l fI;)r
the effective and efficient execution of the - ,
investigation and impact demonstration to based on solution ofthe SME's real-world

address SME business challenges through the problems that clearly identify the business

use of HPC benefits realised or obtained.

Align, where appropriate,
, such as industrial specialisation

: : " : areas.
FF4EuroHPC will not be in a position to provide
computing resources. Be complementary to those already
included in the past Fortissimoand . .
Fortissimo 2 projects. \Grovier )

. v . thﬁat in|11pact its ) jadeosy
proposed work plan and ensure that the Eupert ) | softuare |
operation of the experiment adheres to those T e /\/
requirements. M

Applicati Research
on Software
~ Expert \Provider

07.12.2020 © Members of the FF4EuroHPC Consortium




Key Call Details

Submission Deadline:

Funding for Call-1: The indicative total funding
budget is
Expected duration of experiments:
with expected commencement 15 June 2021
Maximum funding request per proposal:
(covering all participants)

Proposal submission: in

Language:

Submission site:

07.12.2020 © Members of the FF4EuroHPC Consortium



https://www.ff4eurohpc.eu/calls/submission

Key Call Details

Proposals must comprise 2 parts:

Cover page and a set of tables to provide
administrative data — no additional info to be
included!

Cover page + max. 10 pages

Proposals not adhering to the page limit &
content guidelines will be rejected!

07.12.2020 © Members of the FF4EuroHPC Consortium




Evaluation criteria

1. Impactincluding industrial relevance
and exploitation plans;

2. Soundness of concept, innovation
and quality of the work plan;

3. Quality of the consortium as a whole
and of the individual proposers;

4. Effective and justified deployment
of resources

_ each criterion will carry a
score ranging from o to 5. Criterion 1 will have
a weight of 2, Criteria 2 to 4 a weight of 1
(leading to a maximum score of 2ﬁ1p0|_nts). A
threshold score of 3 will apply to the first
three criteria.

07.12.2020 © Members of the FF4EuroHPC Consortium




Find the answers in FAQ =

equently Y
asked
uestions
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https://www.ff4eurohpc.eu/calls/
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Get inspired! Fortissimo Success Stories

2 Fortissimo projects —— 92 SMEs -~ more than 9o experiments — 79 success stories
See all success stories:

07.12.2020 © Members of the FF4EuroHPC Consortium




Thank You!

EUROCC: This project has received funding from the European High-Performance Computing Joint Undertaking (JU)
under grant agreement No 951732. The JU receives support from the European Union’s Horizon 2020 research and
innovation programme and Germany, Bulgaria, Austria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland,
Greece, Hungary, Ireland, Italy, Lithuania, Latvia, Poland, Portugal, Romania, Slovenia, Spain, Sweden, United Kingdom,
France, Netherlands, Belgium, Luxembourg, Slovakia, Norway, Switzerland, Turkey, Republic of North Macedonia,
Iceland, Montenegro

CASTIEL: This project has received funding from the European High-Performance Computing Joint Undertaking (JU)
under grant agreement No 951740. The JU receives support from the European Union’s Horizon 2020 research and
innovation programme and Germany, Italy, Spain, France, Belgium

FF4AEuroHPC: This project has received funding from the European High-Performance Computing Joint Undertaking (JU)
under grant agreement No 951745. The JU receives support from the European Union’s Horizon 2020 research and
innovation programme and Germany, Italy, Slovenia, France, Spain
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