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About the EuroCC2 Project

The mission of EuroCC 2 is to continue the establishment of a network of National Competence
&HQWUHV 1&& LQ WKH PRVW H..FLHQW ZD\ ZKLOH FRQWLQXLQJ WR DGG
HPC deployment in Europe, for which improvement has already been noted.

Therefore, in addition to high-level management to monitor progress in the NCCs’ development, the
main task of the overall activity is to support national centres in setting up their individual operational
frameworks, while accessing and making the most of the experience and expertise currently available at
national and European level.

Learn more about EuroCC2 here!
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Using VEGA GPU for Natural
Language Understanding

ENCCS (EuroCC National Competence Centre Sweden). -

ENCCS provides high-performance computing training and support .__l'llEN( ( S
for industry, academia and public administration for free. '_.'_.I!

WWW.ENces.se EuroCC National Competence Centre Sweden

Organisations Involved

Al Sweden is the Swedish na-

WLRQDO FHQWHU IRU DSSt FFLDO
intelligence. Their mission is to

accelerate the use of Al for the

EHQHfW RI VRFLHW\ DQG F

titiveness for everyone living in

Sweden. https://www.ai.se

Technical Challenge
Natural Language Understan-
ding (NLU) is an area in machine
learning that transforms human
natural language into easily un-
derstood machine language and
has been recently largely being
developed for popular languages
around the world. For such mo-
dels to work, the algorithm must
train on a large number of texts
and for that it needs large com-
puting power as well as GPUs.

Pto: Compare Fibre // Unsplash
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IT and Software

Solution %YHQHfWYV

The NLU team at Al Sweden has @ Natural language understan-

gained access to the EuroHPC ding gives the opportunity to

JU system VEGA in order to analyse easily massive amounts

experiment with a Swedish GPT of text, which can be translated

(Generative Pre-trained Trans- into behavioural patterns, senti-

former) model. ment analysis, interests etc.

The access will be used to test @ Allow the stakeholders to

WKH GRPDLQ VSHFL fF md&sdetaile@data driven deci-

ties of a Swedish GPT model VLRQV IDVWHU DQG PRUH H..FLHQWO\

XVLQJ fQH WXQLQJ DQEDSYY MXIQVRIQLfFDQQW WLPH DQG UH
More concretely, in this research sources, and improve the overall

project, Al Sweden wants to level of service provided

fQH WXQH WKH PR G HO~RQU E&Qelgbihanisations to

sational data to create a chatbot. automate document analysis and

They will also explore the more data extraction, making it easier
H..FLHQW WHFKQLTXH t&dais inalght3 fr@nJlarge volu-
to improve the conversational mes of unstructured data.

capacity of the model.

Business Impact

&RPSDULQJ WKHVH WHFKQLTXHYVY ZLOO
DOORZ $, 6ZHGHQ WR GHfQH WKH
PRVW UHVRXUFH H..FLHQW ZD\ WR
DGDSW WKH PRGHO WR VSHFLfF XVH
cases of the public sector.

> Natural Language Understanding (NLU) \
> Natural Language Processing (NLP)

> Transformers

> Deep Learning (DL)

> Industry Sector: IT/HPC Systems and

Software Providers Contact:

Apostolos Vasileiadis
Email: apostolos.vasileiadis@ri.se

> Technology: Al




IT and Software

lcarus Simulations
WR RSWLPL]JH ZRUN,RZV WKDQNV WR

ENCCS (EuroCC National Competence Centre

Sweden). ENCCS provides high-performance .__-'IlEN( :( :S
computing training and support for industry, aca- '_E.'l!

demia and public administration for free. EuroCC National Competence Centre Sweden

Organisations Involved
Icarus Simulations AB provides reliable aerody- 4’
namic simulations with Adaptive Euler, directly Ica ru S

simulating natural laws. dlgltal math

http://icarusmath.com

7TKH 6FLHQWLfF &KDOOHQJH

Icarus Simulations AB provides reliable aerody-

namics simulations using just a web browser, but

DHURG\QDPLFV QHHG FRPSXWLQJ SRZHU WR H..FLHQWO\
simulate CFD (Computational Fluid Dynamics).

CP Section A o CP Section D
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Simulation example of aircraft aerodynamics.




The Solution

With the support of ENCCS, the Swedish SME

Icarus Digital Math ( http://icarusmath.com , Icarus
6LPXODWLRQ $% D VSLQ R, IURP
access to the EuroHPC JU system Vega at lzum
Slovenia. During this project, Icarus aims to focus

on the development of their software for industrial

and commercial applications in the aviation, marine
and automotive industry.

The Business Impact

Access to the EuroHPC system Vega gives Icarus
6LPXODWLRQV $% D XQLTXH RSSRUWXQLW\ WR GHYHORS
their software by utilizing multiple cores and save
WLPH LQ WKHLU ZRUN,RZV

Icarus is involved in the ELISE project for elec-

tric aviation, described as a success in Swedish

mainstream media ( https://www.di.se/hallbart-
naringsliv/sverige-ska-bli-ledande-inom-el-

N HOHURWK WLOOYVDWWMEthe§k WUHGQLQ
breakthrough simulation technology is used for

design of electric aircraft. They are also collabo-

rating with the Formula 1 industry related to this

project.

%HQHfWV
©® 6RIWZDUH GHYHORSPHQW ZRUN,RZ RS

Photo: Nick Morales // unsplash

>CFD
>Aerodynamics
>Dynamics

SAirplane Design
SVEGA

SIndustry Sector: Software Providers Contact:
Apostolos Vasileiadis

Email: apostolos.vasileiadis@it.uu.se/

>Technology: HPC




Thermo-Calc Software AB
to access VEGA

TENCCS (EuroCC National Competence Centre Sweden). A
ENCCS provides high-performance computing training and support .;'ilEN‘ ‘ S

for industry, academia and public administration for free. EuroCC National Competence Centre Sweden
https://enccs.se

Industrial Organisations Involved

Thermo-Calc Software AB is a world-leading developer and supplier

of software and databases for materials design and process optimi-

zation. The company is committed to improving and further expan-
Thermo-calc ding its databases of thermodynamic and kinetic models as the R&D

Software of materials proceeds by exploring increasingly more complex alloy

chemistries and broader ranges of processing conditions than ever

before.

https://thermocalc.com

Technical Challenge

There is a need to predict and understand the properties of materials
at all stages in the materials’ life cycle and at the same time to redu-
ce dependence on expensive, time-consuming experiments.

.....................

: / .
Photo: DeepMind // Unsplash




IT and Software

The Solution

Thermo-Calc Software AB
(TCSAB) has been awarded
development access to EuroHPC
JU petascale system Vega at
Izum, Slovenia with the help of
ENCCS.

The proposed project leverages

WKH SRZHU Rl +3& DQC
principles-based calculations to

accelerate the development of

CALPHAD thermodynamic and

kinetic databases that bring the

feasibility of alloys-by-design to

reality. TCSAB researchers will

utilize Density Functional Theory

(DFT) packages such as VASP

and QuantumEspresso (QE)

together with TC-Python-based

ZRUN,RZV WKDW PD[LPL]JH WKH
potential of a High-Performance

Computing (HPC) environment.

The allocation awarded is 1.9

million core hours which will

help the researchers at TCSAB

to shorten the database de-

YHORSPHQW F\FOH VLJQLfFDQWO\

Business Impact

By shortening the database

development cycle, TCSAB can

focus on developing other func-

tions in CALPHAD as well as

FOLHQW DFTXLVLWLRQ DQG VXSSRUW

YHQHfWYV
@ Shorten database cycle signi-
fFEDQWO\

>Material

>Molecular Simulations
>Quantum Chemistry

> Software Development
>Data

>Industry Sector: Software Providers Contact:
Apostolos Vasileiadis
K >Technology: HPC Email: apostolos.vasileiadis@ri.se
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Analysis and Visualization of
Social Media Data using HPC

The Slovak National competence centre for High Performance Com-

puting (NCC for HPC) hosted by the Slovak Academy of Sciences

DFWV DV WKH VLQJOH SRLQW RI FRQWDFW DQG F
+3& RQ D QDWLRQDO OHYHO W LV WKH fUVW LQ
port HPC usage beyond academia and is thus very important for the
development of the HPC ecosystem.

1&& 60ORYDNLD SURYLGHYV QRQ fQDQFLDO VXSSRL
project collaboration, training and education as well as access to

2Q LQ WKH f
) BORYDNLD

EURO

SLOVAKIA

XOWDWLRQV

HPC resources.
Organisations Involved
MEMO 98 is an internationally
recognized, independent, and

institution with 22 year-long

QRQ SURfW VSHFLDOL\ [
HEMOY8
[

of experience conducting media
monitoring and research and
assisting civil society groups.
Using approved methodologies
and tools, media analysis and
monitoring is provided with tan-
gible results, in particular during
election periods. MEMO 98
participated in about 150 media
and election-related projects
and trainings in more than 55
countries.

Technical Challenge

The goal of this proof of con-

cept (PoC) was to set up a

KLJK SHUIRUPDQFH ZR
for processing and visualization
of large graph-like data sets 5 o
DFTXLUHG IURP VHYH : T el e
media platforms. The particular - s
challenge was to utilize HPC
resources in an interactive way
and, in addition, with graphical
user interface. These conditions
ZHUH UHTXLUHG ERWK
and the algorithm use for solving

the problem itself. The proposed .
ZRUN,RZ ZDV GHVLJQH
reusable in client's future pro-
jects and scalable, as the amount
of data is expected to grow.

Photo: Campaign Creators // Unsplash




Solution

MEMO 98 had certain expe-
rience with data processing and
visualisation, but no experience
with HPC environment.

The solution proposed by the
NCC relied on three compo-

IT and Software

.

7

Business Impact
Informational environment has
evolved with the advent of social
networks (SNs). SNs allow for
rapid and low-cost spreading of
disinformation with huge impact
on the society. The MEMO 98

QHQWYV fUVW LW LV Véigahizatdsangysed the par-

OnDemand” middleware that
provides graphical Ul in user’s
browser to access compute
nodes, and integration with job
scheduler (Slurm) on the HPC
system. Second, it is the 3D
rendering of the output from
graph processing program via
VirtualGL layer, which is done
locally on the GPUs of the com-
pute nodes. Last component is
the graph processing program
itself, Gephi. It is a visualiza-
tion and exploration package for
general graphs and networks,
and it's worth noting that for
applications without a need of
real-time user interactions, more

liamentary election campaign in
Moldova on 11th of July 2021,
RQ fYH 61V
gram, Odnoklassniki, Telegram
and YouTube. Data from SNs
(posts and interactions) were
collected using CrowdTangle
and converted to interaction
graphs. Such graph consists of
nodes (accounts, and URLs of
posts) and edges (URLs shared
between accounts), and captures
information, e.g. which accounts
share URLSs of interest the most
IUHTXHQWO\
used in the client's company, ran
on a standard desktop, could
not handle the size of such

H..FLHQW mEDW FKn- S Dlat®aDynidre. ThedomiHudus

sing is possible.

> Social Network
> Interaction Graph
® Graph Computation

» Interactive Computation on HPC

> Remote Rendering

® Industry Sector: Media

layout graph processing algo-

® Technology: HPC, Big Data, Machine

Learning

Figure 1: Sample graph of interactions from Moldovia elections in 2021
— data from Facebook.

rithm (ForceAtlas2 - Jacomy

et al. PLoS ONE 2014, 29(6):
€98679, doi: 10.1371/journal.
pone.0098679) takes advantage
of user’s intervention during the
progressing. Facilitating the HPC
resources in real-time interac-
tive setup is a great opportunity
not only for SN analysis, but
also in other areas, such as bio-

) D F HE R R NlogyQgeémirics, etc.

YHQHfWYV

@ Overcoming computational
time, memory and storage bot-
tlenecks

@ Interactive computation on
HPC infrastructure

@ Remote 3D rendering

@ Reusable and scalable work-
~RZ

7KH *HSKL VRIWZDUH

Contact:
Michal Pitonak
Email: michal.pitonak@nscc.sk




IT and Software

Automated Voucher Generator

The leading partner of the NCC is the Faculty of

Computer Science and Engineering (FCSE).

In addition to FCSE, partners for the establish- HPC.MK

ment of the National Center for Competence for —_—

HPC (High Performance Computing) in North

ODFHGRQLD DUH ,QfQLWH 6ROXWLRQV DQG 1HZPDQjV
Business Accelerator.

Organisations Involved

,QWHU7HF ZLWK R..FHV LQ *HUPDQ\ 1RUWK ODFH
GRQLD DQG .RVRYR LV D YLVLRQDU\ DQG D UHOLDEOH
technology partner collaborating with clients

across multiple business domains. By unifying the

engineering talent, technical expertise, and essen-

tial project management, InterTec mainly deliver IT @ INTErTEC
services and consulting for companies that come

from the shopping rewards industry. They build a

software platform for generation, life-cycle ma-

nagement and tracking of shopping vouchers and

rewards that provides people access to the best

savings, cashback, deals, product inspirations and

reviews.

7KH 6FLHQWLfF &KDOOHQJH

The client deals with the problem of real-time Since the voucher generation latency was not

voucher title and content creation, out of a large suitable for on demand generation, the main goal

pool of crawled content data. The existing solution was to speed up the creation process and improve

incorporates semi-automatic voucher generation WKH YRXFKHU FRQWHQW TXDOLW\ ZKLO|
using recent advancements in NLP and availabili- resources.

ty of pretrained models for language generation.

Photo: John Schnobric Unsplas|




The Solution

Based on the problem analysis and the needs of

WKH FOLHQW WKH VROXWLRQ-LQFOXGHG fQH WXQLQJ RI VH
parate models for automated text generation and

paraphrasing for the title and the content of the

voucher. Also, the implementation of the execut-

ion environment was decoupled from the business

process and horizontally scaled. Furthermore, the

model’s time execution complexity was reduced by

using onnx runtime instead of a native execution

UXQWLPH DQG E\ GHFUHDVLQJ WKH ,RDW QXPEHU UHSUH
sentation precision.

The Business Impact

NCC North Macedonia successfully managed to 5
LPSURYH WKH TXDOLW\ RI WKH JH
to decrease the voucher generation latency for up
to 30 times. The proposed solution fully automa-
ted the voucher creation process and enabled real-
time, on-demand vouchers creation on high loads.
That potentially will lead to improved voucher
TXDOLW\ DQG LPSURYHG FXVWRPL:

YHQHfWYV

@ The model‘s time execution complexity was
reduced for up to 30 times

@ The model‘s predictive performance for vou-
chers content generation was improved for 5%
@ The proposed models and the suggested mo-
del serving architecture for voucher generation is
appropriate for real-time on-demand generation
on high loads

SNLP
YReal-time
SVoucher
SAutomation
SParaphrasing
d>Text

Industry Sector: IT/HPC Systems, Services &
Software Providers

Contact:
>Technology: Al Email: JMRUJML PDGMDURY#fQ@NL XN




Instagram Data Email Value

Generator

The leading partner of the NCC is the Faculty of Computer Science

and Engineering (FCSE).

In addition to FCSE, partners for the establishment of the National HPC.MK

Center for Competence for HPC (High Performance Computing) in
I1RUWK ODFHGRQLD DUH ,QfQLWH 6ROXWLRQ ZPDQjV %XVLQHVYV

Accelerator.

&

Industrial Organisations Involved

,Q,XHQFHUV &OXE LV D FRPSDQ\ ZKLFK EXLOGV D S
bles people to search and connect with millions of creators (artists,

FKHIV FRDFKHV LQ,XHQFHUV SRGFDVWHUV RU D(
tor from Instagram, YouTube and TikTok) at scale. The platform is

a solution to one of the biggest problems in the creator economy:

m+RZ WR JHW FUHDWRUV WR QRWLFH \RXU PHVVDJI
35+ people and 3M+ emails sent per month, the platform gets on

average a 20% positive reply rate. Furthermore, the platform con-

tains the largest database of creators and allows searching by 100+

parameters.

Technical Challenge
7KH FKDOOHQJH RI WKH ,Q,XHQFHUV &0XE FRPSDQ!'

as possible creators or customers that match given search criteria.

The database contains large amount of data for various creators and

customers. The creators and the consumers have more than 100

GL,LHUHQW DWWULEXWHY DYDLODEOH IRU VHDUFKL

The existing solution of the company includes running full text

VHDUFK TXHULHV RYHU WKH 3RVWJUH64/ GDWDEDV
FULWHULD IRU D JLYHQ LQSXW UHTXLUHPHQWV 5X
fOWHULQJ LQ VRPH VFHQDULRY FDQ WDNH IHZ KRX
WR LQFUHDVH WKH H...FLHQF\ RI WKH GDWD WHDP ¥
spect to the time needed to search through the database and obtain
YDOXDEOH UHVXOWY fQG WKH FUHDWRUV DQG WK

search criteria.

Photo: Soundtrap // Unsplash




The Solution

The focus of the NCC North
Macedonia team was to investi-
gate several aspects of the given

SUREOHP XVDJH RI $,

for data analytics, improving
Postgres performance, impro-
ving scraping speed, increasing
the scale of the scraping power,
implementing real-time collec-
tion of data, utilizing massive
amounts of processing power to
process and analyse real-time
data at scale. Based on the com-

IT and Software

simultaneously, transforms it,

DQG WKHQ VHQGV LW WR D oVWDVKmMm

like Elasticsearch. Part of the
solution was implementation of
Saverdl Kisualizatibhy and dash-
ERDUGYV LQ .LEDQD
users visualize data with charts
and graphs in Elasticsearch. The
implemented Elastic Stack pro-
cesses data upon ingest, it uses
the inference ingest processor
to apply given machine learning
model to the incoming data at
ingest time without ever lea-

SDQ\ UHTXLUHPHQWYV Zidg ElasRcgdai &dditionally,
D VROXWLRQ XVLQJ W kéle(dl.modelHWe included in

LFVHDUFK
stack. The data was indexed and
imported in Elasticsearch. Elast-
icsearch is a search and analytics
engine. All the pre-processing of
the data is done by using Logs-
tash, which is a server-side data
processing pipeline that ingests
data from multiple sources

»Social Media
>Instagram

S>NLP

Y Elasticsearch

>Near Real Time Search

Photo: Swello // Unsplash

support various natural language
processing (NLP) tasks: langua-

.LEDQD OHWYV

Business Impact
NCC North Macedonia success-

JRIVWDVK WEE LFEDOHPHQWHG (/. fulMhBriagedwoRicrease the

H..FLHQF\ RI WKH GDWD WHEL
the company, with respect to the

JH LGHQWLfFDWLRQ Winehkleded td Bdafghthrough
the language of text, sentiment
analysis to identify positive vs.
negative sentiment, Named en-
tity recognition (NER) and text
FODVVLfFDWLRQ

Industry Sector: IT/HPC Systems, Services & Software Providers

K >Technology: Al

the database and obtain valuable
UHVXOWV fQG WKH FUHDWR
customers that match the search

criteria. The proposed solution

fully automated the entire busi-

ness process, from scraping/col-

lecting the data, pre-processing

the data, giving additional value

to the data by applying machi-

ne learning algorithms, storing

WKH GDWD VHDUFKLQJ fOWI
data, and visualizing the obtai-

ned results.

YHQHfWYV

@ The implemented solution can
easily be scalable to handle pe-
tabytes of data both in a struc-
tured and unstructured format
@ High productivity with parallel
processing by allocating prima-
ry and replica shards across all
available Elasticsearch nodes
@ Near real time search, analy-
tics, and visualization of large-
scale data (after one second the
added document is searchable in
this engine)

@ Improved search performance
@ Machine learning support -
pre-trained data frame analytics
model or a model deployed for
natural language processing
tasks to infer against the data
that is being ingested in the
pipeline

Contact:
Email: LYLFD GLPLWURYVNL#fQNL XI




DigitalSmart and DunavNET

to provide Al edge solution for poultry industry,
done in context of FF4EuroHPC experiments

Among its other activities as NCC, EuroCC Montenegro organized
in 2021 promotional events, including a presentation of the FF4Eu-
roHPC Open Call #1 for Experiments. This sparked interest and a
local start-up DigitalSmart partnered with 10T provider DunavNET,
UDG and local poultry producers to apply for the call. The project
was selected for funding and is currently being implemented.

Organisations Involved
DigitalSmart is the coordi-

nator of an experiment called
AIMHIGH implemented in the
context of the European project
FF4EuroHPC. The title of the
project is AI/ML Enabled by HPC
for Edge Camera Devices for
the Next Generation Hen Farms
and is funded as an application
experiment within Horizon 2020
FF4EuroHPC project.

Y
ol NET

Osgnattmant

DunavNET provides an expertise
in AI/ML, 10T and software de-
velopment, while the University
of Donja Gorica will be provi-
ding HPC and domain expertise
through NCC Montenegro and
FoodHub Centre of Excellence.
Montenegrin companies Meso-

Technical Challenge

The AIMHIGH project propo-
ses the use of HPC and Deep
Learning Al to create prediction
models that can be deployed on

GHYLFHV HTXLSSHG ZLWK FDPHUD

sensors for the use in 10T/Al
solutions in the poultry sec-
tor. More precisely, the devices

ZLOO EH HTXLSSHG ZL

sensor nodes in order to create
new advanced sensors that can
count chickens, help assessing
the weight of animals, detect the
dead ones, thus improving early
disease detection.

SURPHW )UDQFD DQG 5DGLQRYLE

Company will be taking part in
the evaluation and piloting pro-
cess. The project is fully aligned
with the priorities of S3 Smart
Specialization strategy for

\ Montenegro.

——\0

{oé J)

3KRWR =RH 6FKDH,HU
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IT and Software

AIMHIGH - AI/ML Enabled by HPC for Edge Camera Devices for

the Next Generation Hen Farms ]?’Q‘WHPC
FF4EuroHPC application experiments g

The project in numbers: Aim:

Nr. of partners: 5 This innovative project proposes the use of HPC and deep
Duration: 15 months learning Al to create prediction models that can be deployed on
Start date: May 2021 the edge devices equipped with camera sensors for the use in
End date: August 2022 loT/Al solutions in the poultry sector.

2 ww 9 R

Solution Business Impact Y%HQHfWYV

The idea is to utilize HPC to Through this project, DigitalS- @ ORUH H..FLHQW IBUP PDQD
support development of pre- mart obtained access to HPC ment.

diction models that can be resources and the solution will @ Early detection of diseases or
deployed on platforms such as be integrated in the already uneven growth

19,',$ -HWVRQ 1DQR H TecxrarSescialzed digital farming

with camera and integrated into platform created and marketed

digital farming platforms such as by DunavNET. The solution can

PoultryNET from the company also be interesting for other I0OT

DunavNET. vendors, as well as for the end

users.

» DigitalSmart Montenegro \
> Innovation
>HPDA
> Al / Edge Al
>10T
® Industry Sector: SME, Start-up Contact:

6WHYDQ IDNLE O06F
» Technology: HPC/HPDA, Al Email: stevan.cakic@digitalsmart.me




IT and Software

High-Perfomance Data
Management on HPC Infrastrucutre

EuroCC ltaly is the Italian competence center part
of the EuroHPC Competence Centers Network

of the EuroCC Project. The long-term objectives
of EuroCC ltaly are to structure and strengthen
the collaboration between research groups and
institutes, HPC data centers and companies, to
support SMEs in innovation projects and to create
awareness about the productive advantages pos-
VLEOH WKURXJK WKH XVH RI WKH < ._,..c.. < +vorv WLRQV LQ
WKH +3& +3'$ $, fHOG (XUR&& ,WDO\ LV SDUWQH

red by CINECA; ABD, Bi-REX, Leonardo Company

and Dompe.

EUROCC
ITALY

HPC Competence Center

Organisations Involved
&KHUU\GDWD LV D VWDUW XS WKDW R,HUV WHFKQRORJ\

and solutions for high-performance data intel-
. éh

ligence, with exceptionally fast response time

DQG HIWUHPHO\ ORZ KDUGZDUH
This performance edge is granted by AyraDB, a
next-generation database with outstanding per-
formance and scalability. This allows Cherrydata’s
FXVWRPHUV WR ZRUN RQ WKHLU
technical or economic scalability limitations. It also
reduces energy consumption, with a positive en-
vironmental impact.

TXLUHPHQWYV
CHERRY

DATA ...« o

7TKH 6FLHQWL[fF &KDOOHQ JH AyraDB was designed to address these challenges.

To enable a variety of big data applications, the The goal of the present research is to perform a
PDUNHW QHHGV KLJKO\ H...FLHQW lgzge-g¢dle E Qf Byr&DB larQD&VvInci-1 super-
technologies: satellite data are notoriously big, computer, belonging to Leonardo Company. These
raising challenges not only from the perspective tests can act as a Proof of Concept (PoC) of the
RI DQDO\WLF DSSOLFDWLRQV EXWecbhnal Ratié¢s dE Ayr&DB &nld lefQas @tability
stored and retrieved. for challenging applications.

Benchmark read/update

1200000

—— update_10GB/server
—+— read_20GB/server
—»— update 20GB/server
960000 | read_30GB/server
—— update_30GB/server
—— read 40GB/server
—— update_40GB/server
20000 —— read_50GB/server
update_50GB/server

Throughput (operation/s)

480000
240000
1 2 3 4 5 6 7 8 9 10 11 12 13
number of servers
JLIXUH /LQHDU VFDODELOLW\ WKH VHQVLWLYLW\ RI SHUIRUPDQFH WR WDEOH VL]H LV QRW VLJQLfFDQW




The Solution

Tests were performed on Davinci-1 with a total of
500 runs on a number of 8-core servers growing
from 1 to 20, a data size growing from 10 GB to
500 GB. Results show that AyraDB reaches 106
UHTXHVWYV V ZLWK VHUYHUV ZLWK FRQVLVWHQW UHDG
write performance, beating the state of the art by

a 5x factor (see chart).

AyraDB has not only best-in-class cost-to-per-

formance ratio. Tests demonstrated that it has

linearly scalable performance: if HW capacity

doubles, AyraDB’s performance doubles. Compe-

WLQJ VROXWLRQV UHTXLUH PRUH WKDQ GRXEOH FDSDFLW\
to double performance. Above a certain threshold,
their performance stops increasing even if the
infrastructure provides additional capacity, the
database cannot exploit it. In fact, AyraDB can
use additional capacity with no upper bounds to
scalability.

The Business Impact

The PoC has provided third-party performance
benchmarks. Obtaining third-party performance
benchmarks is a time-consuming and costly acti-
vity and the PoC has provided these benchmarks,
acting as proof of the performance of AyraDB
beyond Cherrydata’s own claims.

This is clearly important for Cherrydata and can
boost adoption by helping overcome the skep-
ticism that is inevitably associated with a new
technology. In the context of an IT deep tech is
HYHQ PRUH FULWLFDO 7KH TXDVLI"PRWYRSRTG!Y JOREDO
cloud providers and their aggressive marketing

have created the belief that they provide the best

possible technology. Y%HQHfWYV

With this PoC, it was proved that it is possible to @ Performance improvement of data management
VXEVWDQWLDOO\ LPSURYH WKH T ®IC6st MtudRdn Bf@IBUY GerXiddd) Y L FH V

and that greater performance can be obtained with @ Enabling technical and economic feasibility of

a technology architecture that makes a better use several big data applications

of RAM and, thus, reduces costs by a factor of 20. @ Energy savings

> H\ZRUGV 'DWDEDVH

Scalability Contact:
SHPC Chiara Francalanci
Big Data Email: chiara.francalanci@cherry-data.com

YGeospatial Data
Paolo Giacomazzi
Industry Sector: IT/HPC Systems, Services & Email: paolo.giacomazzi@cherry-data.com
Software Providers

Paolo Ravanelli
>Technology: Database, HPC Email: paolo.ravanelli@cherry-data.com




Voxo AB SHAPE Access

to Improve Swedish Text-to-Speech Algorithms

ENCCS (EuroCC National Competence Centre Sweden). ENCCS =
provides high-performance computing training and support for in- .__'IiEN‘ ‘ S
dustry, academia and public administration for free. i =

EuroCC National Competence Cenlre Sweden
WWW.enccs.se

Industrial Organisations Involved

Voxo AB (https://www.voxo.ai/ ) is a Stockholm-based startup that

specializes in extracting, analysing, and visualising voice data. Their
services are used in multiple industries to provide insights and ena-

ble data-driven business development.

VOX0O

Technical Challenge
Tools such as Apple’s Siri, Amazon’s Alexa, and Google Home have
brought text-to-speech capabilities to the masses. These conver-
VDWLRQDO DVVLVWDQWY UHVSRQG WR QDWXUDO O
in kind. They use machine-learning models trained on large amounts
of recorded speech samples matched with the corresponding text.
When the assistant wants to say something, the model is able to
build new utterances that sound natural.
These big tech companies also provide APIs to access such capa-
bilities, and those support many languages. To use them, the user
has to send the text to their server and receive the generated speech
back. This is not relevant when the text pertains to someone’s per-
VRQDO GDWD ,Q WKH (XURSHDQ 8QLRQ (8 *'35 Ut
data be handled correctly, and in particular not transmitted outside
the EU. Using a third-party API of a trans-national company cannot
SURYLGH WKH UHTXLUHG WUDQVSDUHQF\

Johan Wadenholt, CEO Voxo AB, at the ENCCS Industry days 2021




The Solution

VOXO is keen to build on their
existing voice expertise to enter
market sectors that need the
capability to synthesize voices
speaking Swedish. The speech

generation must not compromise

the integrity of the data, which
might be personal to a user.
Thus, existing programmatic

APIls are unsuitable, and Voxo is

building its own solution using
HPC.

IT and Software

Booster cluster. This cluster is
housed at the Jilich Supercom-
puting Centre (https://www.
fz-juelich.de/ias/jsc/EN/Home/
home_node.html) in Germany
and includes over 3700 latest-
model NVIDIA A100 GPUS.
These will be invaluable for
training text-to-speech models
for Swedish.

The model will generate audio
VWUHDPV TXLFNO\
will be comfortable with natural

VR WKDW XVHUV

$V fUVW WLPH +3& XVHHRQYHRURDWLRQ ,RZ ZLWKRXW SDX

applied to the pan-European
program for introductory indus-
trial HPC access, called SHAPE
(https://prace-ri.eu/hpc-ac-

cess/shape-access/ ). They were

delighted to receive help from
ENCCS to write their proposal
to build a Swedish-language
voice-to-text capability. Ultima-
tely they were awarded 25,000
core hours on the JUWELS

S>NLP

SAl

»Speech Analysis
»Speech Generation

K >Technology: Al

ses for generating long replies.

It will be implemented using
existing Tacotron and WaveGlow
technology, such as described

in this blog post from NVIDIA
https://developer.nvidia.com/
blog/how-to-deploy-real-time-

text-to-speech-applications-
on-gpus-using-tensorrt/

=

b >

L]

Photo: Fa Barboza // Unsplash

Industry Sector: IT/HPC Systems, Services & Software Providers

Business Impact

The speech model will be a key
component of a conversatio-
nal assistant capable of pro-
viding information in real time
in response to spoken natural-

ODQJXDJH TXHVWLRQV

capable of learning to pronoun-
ce jargon relevant to particular
domains, such as banking. More
than 14 businesses across mul-
tiple industrial sectors, such as
news organizations, energy and
IT companies and insurance or-
ganizations are already using the
model to automate processes
and improve current solutions.

%BHQHfWV

@ Make customer support much
more accessible, by removing
reuirements like visiting a bank
branch, or having and being able
to use a computer or mobile
computing device.

@ Quick audio generation

@ Natural language for better
user experience

@ Accessibility

Contact:
Apostolos Vasileiadis
Email: apostolos.vasileiadis@ri.se

W Z|



Photo: Mike van den Bos // Unsplash

Large-Scale Real-Time Image
Content Moderation

758%% +3& &HQWHU RSHUDWLQJ XQGHU-78%,
dinates NCC Turkey. Middle East Technical University (METU),

6DEDQF6 8QLYHUVLW\
Center for High-Performance Computing (UHeM) are the third par-

ties of the NCC.

‘i’i/
68 DQG ,VWDQEXO 7HYK OLEDIQIBQ LiakHddML W\ 1DWL

Our objective is to level up the industry, public sector, and acade-
mia in High-Performance Computing (HPC), High-Performance

'‘DWD $QDO\WLFV

the developing EuroHPC ecosystem. Our competencies include
HPC, HPDA, Al, CUDA, Materials Science, and Computational Fluid
Dynamics (CFD). The particular third party presenting this success

story is TRUBA.

Organisations Involved
Founded in 2010, Machine-
tutors ( https://machinetutors.

+3'$

com/) provides machine learning

consultancy and customized
Al software development ser-

vices. Machinetutors empowers

businesses all over the world

by solving real-world problems.
Machinetutors has two products:
BmtDATA, a data collection and

annotation services platform,

BmtAPI, SaaS Al solutions with

pre-trained models, customi-
zation options, and scalable
infrastructure.

The client is a British content
moderation SaaS start-up.

Company name and further de-

WDLOV DUH FRQfGHQWLDO

Y machinetutors

——\0

$UWLFFLDO ,QWHOO

Technical Challenge

This project addresses the pro-
blem of large-scale real-time
image-based content modera-
tion. The system is deployed

to a production environment
where tens of thousands of
users browse the internet daily.
The system must be both ac-
curate and run in real-time to
PHHW WKH EXVLQHVV I
Moreover, the model size must

be small so that multiple copies

of the model can be run simul-
taneously on a GPU to reduce
server costs. A major challenge

has been making several models
ZRUN H..FLHQWO\ WRJ

ODTU
METU

DQG SUHSDUH

.Sabanci
Universitesi

Photo: Karl Pawlowicz // Unsplash

IR



IT and Software

Solution

In order to solve the problem
GHfQHG ZH GHYHORS
main models.

,Q WKH fUVW PRGHO

D PXOWL ODEHO 16): F
that can detect the NSFW levels
(light, medium, hard) and predict
other labels, such as the real

person and clothing characteris-

tics. and hateful content.
The second model is a one-sta-
ge body, based age & gender
detection model. Current age &
gender methods are both face-
based i.e., they use face boun-
ding boxes and are two-stage
SURFHVVHV WKH\ fUVW UXQ D IDFH

detector and then run the model Business Impact

on these boxes. When multiple Our client, a SaasS online content
faces are present in an image, moderation start-up, is currently
this approach fails to meet the

machinetutorsAP]

Al POWERED

Content Moderation

to protect your community

Visual Moderation
Moderate adult content, violence

Text Moderation
Moderate spam, hate speech
and other harmful text.

+3&iV VSHHG DQG FRVW EHQ
enabled the project to be suc-
cessfully delivered on time. All of

WKH QXPEHU RQH FR Q WeakQditiegrOdN Madhinetutors

UHDO WLPH UHTXLUHPHQWKHLU VSHFLfF WDWHDW PDUBN@RZ SURfFLHQW I

around the world thanks to the
success of Al-supported high-
tech features developed during
this project.

User feedback on all our models
from our clients’ users are posi-
tive and they consider it to be
the best product on the market.
Thousands of users now browse
the Internet with their adjusted
moderation level. Our client has
already reached a breakeven
SRLQW fQDQFLDOO\

The third one is a segmentation
model. These three models run
in a pipeline via which we can
run various scenarios.

>SUWLFFLDO ,QWHOOL\(IQFH
® Machine Learning

> Deep Learning

» Content Moderation
>&ODVVLfFDWLRQ

» Segmentation

» Object Detection

» Data Collection

® Annotation

® Industry Sector: SME, Start-up

® Technology: HPC/HPDA, Al

the TRUBA infrastructure due to

this collaboration. We were able

WR ZRUN H,HFWLYHO\ DQG H
ciently with our colleagues from

TRUBA and look forward to the

next project.

YHQHfWYV

@ With this collaboration, we

were able to run many experi-

PHQWY LQ SDUDOOHO DQG T
WKH HLHFWV RI WKH PRGHO
@ With the ability to run large

batch size trainings on newer

GPUs, our experiments comple-

ted much faster

@ Being able to access many

GPUs at the same time enabled

us to tune the hyper-parameters

of each model to improve the

results

® 7KH VSHHG DQG FRVW H...F
provided by this support have

helped us gain a considerable

competitive advantage in the

global Al ecosystem

Contact:
Email: contact@machinetutors.com




Section 2

Environment,
Energy and Agriculture

WeatherAl — 30

CFD of Selective CatalyticcReactiom—322

Turbulent combustion modeling explosion safety assessment — 34
Wheater Forecast WRF-NMME Model — 36

Supercomputer Applications in Environmental Modelling - 38

An accurate Al-based Cloud Mask Processor for Sentiriel<2-2 4040
QualeAria-Local - 42

Machine learning can helip withh weed detectiom - 441

Railway Freight Car- 46

Predict thes

Migrating Al workload to HPC — 50

Parallel Computing on TRUBA cluster — 52

High Efficiency |mpetiérrDesignn--544

Weathern F

Environmental Data- 58



Photo: Artuem.ro // Unsplash

2 3 - = -
- )
- -
"
a -
- - ] f
i " = -
= = 4 = i - & =
= = - - L . - = R R
gy MRS & ) P L B X - R S o - ' X 2 e L ]
. e A ! r
! Ly e, LT N FEC i o w ki o
_ T = - " i ' q
e L > u = e § A
-_I-‘ 1 B i - Tl N ' >
B - % . - & oA 3 -



Environment / Energy / Agriculture

FloodCAM.

WeatherAl
by EuroCC ltaly

WeatherAl — EuroCC ltaly is the Italian competence center part of

the EuroHPC Competence Centers Network of the EuroCC Pro-

ject. The long-term objectives of EuroCC lItaly are to structure and

strengthen the collaboration between research groups and institu-

tes, HPC data centers and companies, to support SMEs in innovation

projects and to create awareness about the productive advantages

SRVVLEOH WKURXJK WKH XVH RI WKH GL,HUHQW VROXWLRQV LQ WKH +3&
+3'$ $, fHOG (XUR&& ,WDO\ LV SDUWQHUHG E\ &,1(&% $%' %L

REX, Leonardo Company and Dompe.

Industrial Organisations ,Q DGGLWLRQ WKHVH th&AhHneNtatibRsTIikrary. flo

Involved great hardware and software track dataset evolution using
development. standard versioning tools (GIT),

WaterView blends expertise in WeatherAl wants to develop a the Data Version Control System

meteorology, hydrology, envi- second generation of Al analy- DVC was adopted. This hel-

ronmental modeling, computer tics, more portable and scalable ped the integration of Machine

vision and Al, looking for new WKDQ WKH fUVW JH Q H LeBriihg RDataRIQiehde proce-

solutions to solve challenging trained on optimized datasets. dures and tools into the existing

problems. DevOps pipelines.

WaterView combines its cut- The Solution

ting-edge computer vision tech- Four GPUs were used for the

nologies with simple cameras, model training. Parallel CPUs

to turn each cam into a non-de- were used for image augmen-

dicated multivariable sensor. tation. Hyperparameters and

That is one small step for a datasets were optimized for 5

camera, one giant leap to reduce models.

the costs of granular, real-ti- To complete the project, a —

me weather and environmental TensorFlow 2.X library was I:UROCC

monitoring. developed, to simplify training, !:I-ALY e
H[SRUWLQJ DQG TXDQ C Competence Center

The Technical Challenge Al models for edge applicati-

7KH fUVW JHQHUDW L R ansRhttFsR@thld.som/water-

are based on physical models, viewsrl/swiss-army-keras ).

UHTXLUH ERWK GHYLF RaRdoized IthBgd dugrienta- ‘ 1

and installation calibration, trai- tion pipelines, parallelized on “D WO terVIQW

ned on large, annotated dataset. node CPUs, were realized using ennEyemmdimatahcngs

——\L |




Business Impact
The access to HPC resources 2
helped in the development of the e {
second generation of weather
analytics, based on Al techno-
logies.
The solutions provide tele-
metries related to the current
weather conditions (rain preci-
pitations, visibility distance), as SNy
ZHOO DV DOHUWY UHODWHG W SHFLR_
GDQJHURXYVY FRQGLWLRQV #RR QJ $at
or snow settling on road pave- DpGplay: rc
ment): ,.’ il b ,1 : i
1) RainCAM: detects the pre- ) ';‘: gk
sence of rain precipitations, ac- cicen o sledislas s 4‘
cording to three severity classes and protect the
2) VisCAM: measures the visibi-
lity distance, in the range 25 to
1500 meters

JORRG&$0 GHWHFWV ,RRGLQJ
events
4) SnowCAM: detects snow
settling on the ground
5) SmoCAM: detects the pre-
sence of outdoor and indoor
VPRNH DQG fUH

tica th

JLIXUH $ SRVVLEOH FRQfJXUDWLRQ RI WKH XVH RI :DWHU9LHZ LQ UHDO WLPH ZHDWV

7KH IROORZLQJ WDEOH UHSRUWYV WKH HYDOXDWLRIQPAWULFV IRU fYH PR

Mean Intersection Over Union (mIOU) is reported for image seg- @ Test-before-invest.
mentation models, while Accuracy and F1 metrics are given for the It is possible to test the feasibi-
FODVVLfFDWLRQ PRGHOV lity of using Al to develop weat-
7 her monitoring analytics, before
o buying the hardware
@ Faster time to market
FloodCAM 0.94 - - (3/6 months)
@ Support and tutoring provided
SnowCAM 0.91 - - E\ (XUR&& &,1(&$ VWD,
SmoCAM 0.78 - -
RainCAM - 096 095
VisCAM - 0.91 089

% Image Augmentation \
> Embarrassingly Parallel
» Dataset Optimization
>GPU
® Environmental Processing
» Real-Time Weather Monitoring
® Industry Sector: Environment/Climate/Weather
® Technology: HPC, Al Contact:

Matteo Ferrabone
The use of cameras by WaterView, weather analytics can run on smart cameras or
(GJH +38& ,R7 JDWHZD\V WR SURYLGH HDUO\ ZDUQLQJV WR ORFDO DXWKRULWIIA3RLE3B3HvwuxF

ture managers (Flg 1). Email: matteo.ferrabone@waterview.it




Computational Fluid Dynamics
of Selective Catalytic Reaction

The Czech National Competence Centre (NCC
Czechia) for High-Performance Computing (HPC)
and Data Analysis (HPDA) is represented by
IT4lnnovations National Supercomputing Cen-
ter at VSB — Technical University of Ostrava. Its
mission is to analyse, implement, and coordina-

WH DOO QHFHVVDU\ DFWLYLWLHY DQG WR R,HU HQG XVHUV

its services to meet their needs: from access to
supercomputers and technology consulting to pro -
viding training for industry, public administration,
and academia.

EURO
CZECHIA

What is ORGREZ?
The ORGREZ company (founded in 1992 and
located in Ostrava in the Czech Republic) provi-

GHV VHUYLFHVY DQG VXSSOLHV LQ VHYHUDO VSHFLfF fHOGV

of power engineering, thermal engineering and
ecology, generally in the processes of fuel energy
conversion and electricity production and distribu-
tion. The Ecological Systems Division deals with
greenhouse gas issues, both in terms of technolo-
gies for controlling and reducing pollutant emis-

sions and systems for monitoring and evaluating Velocity
greenhouse gas emissions, especially CO2 and C°"‘$;"41
NOX. 15.7

14.0
12.2
10.5
8.7

7TKH 6FLHQWLfF &&KDOOHQJH
The main objective of the proof-of-concept was

to determine whether Computational Fluid Dy-

namics simulations could be used for the fast and

7.0
H..FLHQW GHVFULSWLRQ RI WKH /
the selective catalytic reduction technology (SCR), 35
and therefore can be used as a tool for the design 17

of this technology, which is one of the existing 00
WHFKQRORJLHV XVHG WR DFKLEHY HnsMKH
tion of the concentration of nitrogen oxides (NO,
NO2, N20) in the exhaust gases of combustion
SODQWY WR WKH UHTXLUHG OHYHO JLYHQ\E
HPLVVLRQ OLPLWYV RI VSHFLfF FRPEXVWL

CFD simulation or SCK process

fannanes



Environment / Energy / Agriculture

How we made it work NOx = 60 mg/mN3

Numerical simulation of the SCR includes a pro-

EOHPDWLF GHfQLWLRQ RI LQOHW

CFD simulation of combustion process or mea-

VXUHG fHOG GDWD FDQ EH XVHG FLUE GAS

dition for the SCR simulation. In this case SCR OUTESE

model was tested on the geometry of the coal

combustion boiler and project design data speci- ——
fHG E\ WKH FDWDO\VW PDQXIDFW X X pre-evaporation skid
waste incineration type where municipal waste is _ welght 4240 kg
used as a fuel. The geometry of the combustion S —|

chamber part with catalyst was created according = o
to drawing documentation. Results of CFD simu- e -

lation were compared with task data. The main - welght 440 kg
parameters were reduction of NO, pressure drop ATy W ——
reduction of CO, and conversion of SO2 to SO3. ( e eerrr| | welght 440kg
The concentration of all species was calculated as VN N N N N\ | weighteco kg
an area-weighted average up and a downstream Injection gid

active catalytic layer or layers.

The Impact on the Business *

&XUUHQWO\ WKH GHVLJQ RI 6&5 t FLUE GAS INLET

RQ H[SHULHQFH DQG VLPSOLfHG I NOx = 260 mg/mN3

numerical modelling and simulations will make Basic sketch of the test reactor

WKH SURFHVV PRUH H..FLHQW DQG IDVWHU DQG DOORZ
VXEVHTXHQW RSWLPLVDWLRQ RI WKH SURSRVHG VROXWLRQ
The use of HPC will enable these simulations to be

fQLVKHG LQ D UHDVRQDEOH WLPH

The outcomes of this proof-of-concept served as

a base for the preparation and submission of the

MRLQW SURMHFW WR GHYHORS VRIWZDUH IRU WKH H..FLHQW
evaluation of catalytic processes and comprehen-

sive support in designing SCR technologies for

industrial applications. This project has been sup-

ported by the Ministry of Industry and Trade and Y%HQHfWYV

will be implemented over the next 18 months. ©® &RQfUPDWLRQ Rl WKH DSSOLFDELOLW
The knowledge gained from this proof-of-con- SCR design and optimisation;

cept will be fully used in this follow-up project. @ Time and costs saving due to speed up of SCR

In addition to numerical modelling and HPC, the design process;

DOJRULWKPV DQG PHWKRGV RI D U¥\HnyilhriettaliQpacHdDeh dptr@igedi SCR

will be used to develop the software tool mentio- design leading to increase of NOx emission reduc-

ned above. tion.

» Selective Catalytic Reduction (SCR)

» Computational Fluid Dynamics (CFD)
>High Performance Computing (HPC)
> Surface Chemical Reactions

>NOX reduction,

>Industry Sector: Energy, Environment Contact:
7RPDV .DUDVHN
K >Technology: HPC, CFD Email: tomas.karasek@vsb.cz




Environment / Energy / Agriculture

Turbulent combustion modeling
for explosion safety assessment

/ 7KH *UHHN 1&& m(XUR&&#*UHHFHnNn LV UXQ E\ D FRQVRUWLXP RI

institutions and coordinated by GRNET. The objective of the NCC is

IROG L DGYDQFH FRPSHWLWLYHQHVY LQ UHVHDUFK LL LPSURYH H,HFW
ness of government services and iii) promote innovation in industry.
In this particular success story, the hardware provided by GRNET
DQG H[SHUWLVH RI 1&65' LQ WKH fHOG RI &)' EDVHG VLPXODWLRQV ZHUH
combined to provide services to the client.

EURO IR¥ R HELLENIC

Greece DEMOKRITOS PETROLEUM

Hellenic Petroleum GROUP OF COMPANIES

Hellenic Petroleum (ELPE) is one of the leading energy groups in

South East Europe, with activities spanning across the energy value

chain and presence in 6 countries. ELPE has a range of activities that
LQFOXGHY L 6XSSO\ 5HfQLQJ DQG 7UDGLQJ RI S
both in Greece and abroad (ii) Fuels Marketing, both in Greece and

abroad (iii) Petrochemicals Production and Trading (iv) Oil & Gas

Exploration and Production (v) Power Generation & Natural Gas (vi)

Provision of Consulting and Engineering services to hydrocarbon

related projects.

Technical Challenge

Safety assessment of potential explosion accidents is conducted in
LQGXVWULDO DUHDV ZKHUH ,DPPDEOH JDVHV DQG
to predict the resulting explosion overpressures. This assessment

is usually carried out using simple integral codes, such as Phast.

7KHVH FRGHYV UHTXLUH FUXFLDO LQSXW SDUDPHWH
impact on the overpressure predictions especially in case of complex

geometry. The purpose of the project is to improve the predictive

capabilities of these models in

explosion scenarios in complex

industrial areas using the more

advanced and accurate Compu-

tational Fluid Dynamics (CFD)

150 m/s

u' (m/s)

8.0 methodology.
l i A detailed digital representa-
2 66 tion of the industrial infrastruc-
l__d g; ture (buildings, roads, pipelines,
' 52 vessels etc) needed to be consi-
. :; dered, thus, a very high-resolu-
38 tion grid was necessary, leading
I3.3 WR KLIJK UHTXLUHPHQWY LQ
;:i number of cores and network
l o e bandwidth. At the same time,

the problem itself, explosions

DQG fUH GLVSHUVLRQ GHPD
complex methodologies and

6LPXODWLRQ RI DQ H[SORVLRQ LQ D YHQWHG URRP )XHO PDVV IUDFWLRQ La\PFPVrQEJ(IIrEr)]FaHOPHSOtQRaEaLnganeglthe

front surface (dark red) along with u’ contours and velocity vectors at the onset of external ex problem of Computer resources.
plosion

Time=0.081s




12 cells

How it got solved 100
The HPC problem domain falls

within CFD validation metho- 90
dologies/models against experi-

ments in complex obstructed/ 80
FRQfQHG HQYLURQPHC

blem was solved by using many 70
computational resources in pa-

rallel, thus eliminating the need 60

for assumptions and approxima-
tions. The ANDREA-HF CFD

code that is parallelized with
FORTRAN & MPI programm-

ing language was utilized. The
infrastructure used was ARIS
GRNET (20 THIN nodes, 200
FRUHV *% 5%0 ,QfQ
FDR 56Gb/s network).

50

Z (mm)

40

30

Large Eddy Simulation of hydrogen accidental
release: Instantaneous Hydrogen mole fraction
contours for the case of 12 cells discretization
of the release diameter (contour levels are from

Business Impact 10 e
The outputs of the project
contribute to more accurate and
. -20 0 20
reliable safety assessments.
7KLV ZLOO EHQHfW WK _ Y (mm)
enhancing the safety protection,
which is of high importance in Y%HQHfWYV
the industrial area of the com- 7KH PDLQ EHQHfWV RI WKH SURMHFW
pany due to the complexity of are to further develop and vali-
the facilities, the high number date existing CFD methodolo-
of employees and the hazardous gies/models against experiments
nature of the processes. Moreo- LQ FRPSOH[ REVWUXFWHG FRQfQHG
ver, the knowledge of the exact environment and to optimize/
dynamics of the explosion using develop guidelines for integral
CFD analysis can indicate spe- code input data in the cases of
FLfF DUHDV ZKHUH P R &xbloddnRn@eh@éx industrial
FRQVHTXHQFHV ZLOO Rre&sdased GhGheDOFD metho-
a result can suggest specialized dology.
PRUH H...FLHQW VDIHW\ IR EsBevicelithtVise of large
HPC infrastructure enables
the detailed representation of
industrial area with complex
geometry, the reduction in the
modelling assumptions and the
more robust solutions by perfor -
ming many explosion scenarios.
>&RPSXWDWLRQDO ,XLG G\QDPLFV
>([IWHUQDO H[SORVLRQ 'H,DJUDWLRQ Contact:
>Physical explosion; Risk assessment Dr. llias Tolias, Post-doc Researcher
>Vapour cloud explosion $..OLDWDRQRQDO &HQWUH IRU 6FLI
>'LVSHUVLRQ RI ,DPPDEOH JDVHYV 5HVHDUFK m'HPRNULWRVnN (QYLURQ
Research Laboratory
>Industry Sector: Energy/Petroleum Address: Patr. Grigorieo & Neapoleos,
Ag. Paraskevi, 15310, Athens, Greece
K >Technology: HPC Email: tolias@ipta.demokritos.gr




Wheater Forecast WRF-NMME

Model

OHULfFDWLRQ RI WKH 7THPSHUDWXUH
Precipitation Fields for the High-Resolution WRF-
NMME model over the complex terrain of Monte-

negro

EuroCC Montenegro is implemented at the University of Donja WRF NMM predicted values and

Gorica (UDG). Within the EuroCC project, UDG and other partners measured values for temperatu-

established a single National Competence Centre (NCC) in the area re, wind and precipitation for six

of high-performance computing (HPC). The NCC will coordinate Montenegrin weather stations in
DFWLYLWLHY LQ DOO +3& UHODWHG fHOGV DW YWKH\@DW ISSHHUD. R ® XY H Q JD\W
a contact point from customers from industry, science, HPC experts, WLFDO SDUDPHWHUV 7KH Gl
and the general public. More information on EuroCC project activi- task of adjusting the model over

ties in Montenegro can be seen on the https://eurocc.udg.edu.me/ . the complex Montenegrin terrain

is caused by a rapid altitude

change in the coastal area, nu-

PHURXV NDUVW fHOGV EDVL
valleys and canyons, large areas

RI DUWLfFLDO ODNHV RQ D L
ly small terrain. The subject of

the research are meteorological

Institute of Hydrome-
teorology and Seismo-
logy (IHMS)

Hydrometeorological Institute

of Montenegro is the national measuring stations in the cities

hydrological and meteorological 6FLHQWLfF &KDOORD PBHEOMDN 30MHYOMD QF
service of Montenegro, cont- 7KLV VROXWLRQ SUHYV NQWNég- Mmelibtairf area)

rolling precipitation, maritime, cation of the numerical Weat- as well as the Golubovci (near

meteorological, climatological, her Research and Forecasting Podgorica), Niksic, (central area

synoptical, agrometeorologi- Non-Hydrostatic Mesoscale of Montenegro) and Bar, Tivat

cal and hydrological stations. Model (WRF NMM) for weather (south of Montenegro - costal

The network of stations include prediction, using the High-Per- area).

120 meteorological stations, 40 formance Computing (HPC)

hydrological stations, 36 wa- cluster over the complex relief of

WHU TXDOLW\ VWD W L RNp¥teDeQrG. DLU
TXDOLW\ VWDWLRQV 7IKé&l\WeatherURdsearch and

full-time employees, with over Forecasting (WRF) Model is

100 part-time observers being a next-generation mesoscale

engaged in observing, measuring  numerical weather prediction

and collecting of meteorologi- system designed for both atmo-

cal, hydrological and ecological spheric research and operational

parameters. More information IRUHFDVWLQJ DSSOLFDWLRQV 9HULTf

on http://www.meteo.co.me/ . cation was performed comparing

——\0 = |
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The Solution ons, for which the model results
The data sources used in analy- ZHUH YHULfHG

sis are eight-hour data reports. Institute for Hydrometeorology
%\ GHFRGLQJ fOW-HU Lwlladjuet®/RFRIMME model
ting them, a database of eight- for national prediction according $QJHO ODUTHY +0,&*

KRXU PHWHRURORJLFDWRT XBIQWQWVWVHWHUL f FD WnaR QgeRnlarce\3a8neteo.co.me

Contact:

/IXND )LOLSRYLE 1&& ORQWHQHJIUR
Email: OXND fOLSRYLFE#XGJ HGX PH

was created which will be used

GXULQJ YHULfFDWLR Qinpact dduldmk eRolored and

the stations.

After obtaining prognostic
meteorological parameters for
24 hours in advance, a database
of hourly modelled and eight-
hour temperature values, at a
height of 2m and wind speed at
a height of 10m was created,
while precipitation was summa-
rized in twelve-hour intervals,
i.e. from 6 a.m. to 6 p.m. and
from 6 p.m. until 6 a.m. the next
day. The timeframe on which
data was collected for further
processing is 5 years, i.e. from
2017 to 2021.

Business Impact

The necessity of setting up
high-resolution models is es-
sential to timely forecast dan-
gerous meteorological pheno-
mena. Based on the obtained

simulations. Potential business

$OHNVDQGDU =HIHYLE +0,&*
YHULfHG WKDQNV WR Perdil HekSabhibt FeteMclmeteo.co.me
weather forecasting/intelligence

services, also on localized level

(subscription-based or dedi-

cated report fee) related to the

areas of meteorological pheno-

mena, smart agriculture, tourism

activities, green energy, optimi-

zed/safe transportation etc.).

Y%HQHfWYV

@ More precise numerical model
for weather/climate observations
and prediction for Montenegro
@ Multiple application of we-
ather prediction in smart agri-
culture, tourism, transportation,
environment/climate/weather ...

> Weather orecast, Montenegro,
WRF-NMME model, model
YHULfFDWLRQ

YHULfFDWLRQ UHVXOWY LW KDV EHHQ

proven that WRF NMME model
is a good solution for weather
prediction in Montenegro.

Basic meteorological parameters
of temperature, wind and pre-
cipitation and the performance
of the model will depend on the
time of day, the season, the alti-
tude of the station, as well as
the surrounding relief of stati-
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> Industry Sector: Agriculture,
Construction, Earth science,
Environment/climate/weat-
her, Food and drink, IT/HPC
systems, services & software
providers, Life sciences, Mariti-
me, Smart City ....)

Technology: HPC
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Supercomputer Applications In
Environmental Modelling

NCC-Bulgaria in the area of HPC, HPDA and Al used in order to get a stable numerical solution. All
has the goal to enhance and develop the compe- this makes the treatment of large-scale air pollu-
tences of the Bulgarian computational community. WLRQ PRGHOV D WX, DQG KHDY\ FRPSXYV

NCC-Bulgaria is built by a consortium coordinated

by the Institute of Information and Communica-

tion Technologies at the Bulgarian Academy of
6FLHQFHV ,,&7 %$6 DQG PHPE

YHUVLW\ méW .OLPHQW 2KULGVN NP Time () Speed-up Efficiency

of National and World Economy (UNWE). The (MPI)
partners are specialized in the area of HPC and 1 195036 - -
_ICT in _gen_eral, to ensure achievement of the pro- 4 48604 4.0 100 %
ject objectives and guarantee the overall success. o
7KH SDUWQHUV FROODERUDWH Z| 8 25045 7.7 96 %
where the Discoverer EuroHPC supercomputer is 12 17036 11.3 94 %
operating. 24 9150 21.1 88 %
48 4805 40.1 84 %
> 96 2701 714 74 %
L \5 Institute 120 2394 80.6 67 %
N 160 2052 94.0 59 %
c I"'l U - 7LPH 7 LQ VHFRQGV DQG VSHHG XS 6S ZLWK UHVSHFW WR WKH
i l'f:‘h;r:;‘;:;i:l':;iir:';';’l";:::i JLYHQ LQ WKH fUVW FROXPQ IRU UXQQLQJ 81, (0 RQ WKH ',6&29(&
ICT-BAS

The Department of Parallel Algorithms (DPA) is

one of the departments of IICT-BAS. The main

research activities of DPA are in the areas: Parallel

algorithms and distributed computing; Mathemati-

FDO PRGHOOLQJ DQG VFLHQWLfF FRPSXWDWLRQ LQ (QYL
ronmental Mathematics, Semi-conductors physics;

Monte Carlo algorithms; Development of Monte

Carlo approaches for solving Wigner-Boltzmann

HTXDWLRQ DQG %DUNHU )HUU\ HTXDWLRQ

DPA is an active participant in a number of re-

search and educational projects of the EU pro-

JUDPV DV ZHOO DV LQ 1$72 6FLHQWLfF 3URJUDPV IRU
cooperation between EC and Eastern Europe.

The Challenge

The environmental modelling and air pollution

modelling in particular is one of the toughest

problems of computational mathematics. All re-

levant atmospheric processes are to be taken into

account, which are mathematically represented

by a complex PDE system. In order to simplify it

proper splitting procedure is applied. As a result,

this system is replaced by several simpler systems

(submodels), connected with the main physical and

chemical processes. These systems should be cal-

culated in a large spatial domain, as the pollutants

FDQ EH PRYHG TXLFNO\ RQ ORQJ GLVWDQFHV GULYHQ E\
the atmosphere dynamics. One major source of

GL..FXOW\ LV WKH KLJK LQWHQVLW\ RI WKH DWPRVSKHULF
SURFHVVHVY ZKLFK UHTXLUH D VPDOO WLPH VWHS WR EH
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The Solution B7KH LPSDFW RI DLU TXDOLWA RQ KXPD
A large-scale environmental model - the Da- restry and wild life;
nish Eulerian Model (DEM) was implemented and BThe impact of long-term air pollution on agri-

RSWLPL]JHG IRU SHUIRUPDQFH DQGXOWXHRWPRRIHWNVEBRIFLfFDOO\ \LHOG |
various long-term scenarios on the new petascale HVWLPDWLRQ DQG LWV HFRQRP\ FRQVH
supercomputer DISCOVERER. It is represented by Moreover, DEM has been used for simulations
a system of PDE for calculating the concentrations in several critical areas (global climate changes,
of a number of pollutants in the atmosphere above industrial accidents, natural disasters, etc.).

a large geographical region. The main atmospheric

SURFHVVHV KRUL]JRQWDO DQG YHUMILFBQO\VZLMQG GL,XVLRQ

chemical reactions, emissions and deposition) are @ 2SWLPL]DWLRQ RI WKH XQLfHG SDUDO
DGHTXDWHO\ UHSUHVHQWHG LQ WilkeHDavisk Bvldrn Model (UNI-DEM) on the new

The MPI library is used as a main parallelization petascale EuroHPC supercomputer Discoverer;

tool. MPI parallelization is based on the space do- @ High scalability, especially on the most time-

main partitioning. The space domain is divided into consuming stages (shown in the table below);

sub-domains and each MPI task works on its own @ (...FLHQW XVH RI QHVWHG OHYHOV RI
sub-domain. There is no data dependency bet- (MPI and OpenMP).

ween the MPI tasks on both the chemistry and the
vertical exchange stages, which is not the case for
WKH DGYHFWLRQ GL,XVLRQ VWD JHunBeSlM hiPo@dnenlditbia@ EGdp:U W L BB above 70
WLRQLQJ EHWZHHQ WKH 03, W—DVN&fﬁyﬁ(ﬁ?&gg}nﬁypﬂvﬂ)tﬂe@Ds B 0 - 50
ping of the inner boundaries and exchange of cer- 3?;‘:,,“3:1‘ elumin the dojatc 404 M oy 0
tain boundary values on the neighbour subdomains

for proper treatment of the boundary conditions.
The numerous small calculation tasks are grouped

LQ FKXQNV IRU H..FLHQW FDFKH X

7TKH 6FLHQWLfF LPSDFW

‘(0O LV D SRZHUIXO DQG ,H[LEOH O
pollution model, capable of calculating the levels

of concentration for a number of dangerous pol-

lutants and other chemically active species inter-

acting with them (precursors), over a long time
SHULRG ORUHRYHU YDULRXV DFHF
(AOT40, AOT60, etc.) can be calculated on yearly
EDVLV ZKLFK KDYH VLIJQLfFDQW
of agriculture (on the yield of crops in particular),
forestry, wildlife and human health. Over the years

it has been successfully applied in many scien-

O OTRIVF

WLfF DQG SUDFWLFDO SUREOHPV TTJ O o,
B . . . 6XPPHU DYHUDJH GDLO R]RQH PD LPD LQ (XURSH FDOFXODWHG E
areas (environmental, medical, social, economic, 81, '(0 ZLWK [ NP FHOOV
etc.). Some of the successful applications of DEM
include:

BDetailed air pollution evaluation, helping the
decision-makers to plan the industry develop-
ment and take proper protection measures, when
necessary;

% Environmental modelling

> Air pollution Contact:

> Supercomputer Assoc. Prof. Tzvetan Ostromsky,
®Parallel computing Email: ceco@parallel.bas.bg

> Scalability

Prof. lvan Dimov,
Industry Sector: Agriculture, Forestry, Healthcare Email: ivdimov@bas.bg
Institute of Information and Communication Technologies,

K »Technology: HPC, MPI, OpenMP Bulgarian Academy of Sciences /
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An accurate Al-based Cloud
Mask Processor for Sentinel-2

The NCC Estonia coordinates HPC expertise at national level. Our

mission is to analyse, implement and coordinate all necessary activi- @

WLHYVY DQG R,HU VHUYLFHVY WR HQG XVHUV WF VKHLU QHHGV IURP
to resources, from technological consultancy to the provision of EURO

training courses for academia, public administrations and industry. ESTONIA

(a) Original image

-

KAPPAZ

KappaZeta

.DSSD=HWD LV D VFLHQFH GULYHQ UHPRWH VHQVLC
PDNH VSDFH D YDOXDEOH DVVHW IRU HYHU\RQH .D
is in using SAR (radar) satellite data, incorporating it with optical

satellite data and providing some of the most accurate Al models on

the market. Their key area of focus is agriculture.

Technical Challenge

Sentinel-2 is an Earth observation mission from the Copernicus

B3URJUDPPH WKDW V\VWHPDWLFDOO\ DFTXLUHV RSV
spatial resolution (10 m to 60 m) over land and coastal waters.

One of the factors limiting the usage of Sentinel-2 data is clouds.

Therefore, the data from Sentinel-2, like all optical satellite imagery,

QHHGV WR KDYH FORXG DQG FORXG VKDGRZ DUHDV
RXW .DSSD=HWD DGGUHVVHV WKH SUREOHP E\ LQYV
an Al-based cloud and cloud shadow masking processor for Sen-

WLQHO $V D FORXG GHWHFWRU .DSSDODVN XVHYV
segmentation model. Faster model convergence during training

can be achieved by using larger

batch sizes of the training data,

which means more GPU memory

is needed. Additionally, faster

&38V DUH UHTXLUHG IRU VKF
data loading times to increase

the training speed even further.

(b) KappaMask (c) Label

(d) Fmask (&) MAJA
Ecloud I:ISemi-!ransparcmcloud - Cloud shadow -Clear - Missing
&RPSDULVRQ RI / $ SUHGLFWLRQ RXWSXW IRU D ™ SL[HOV VXE WLOH LQ WKH WHVW GDWDVHW D 2ULJLQDO 6HQWLQ

7UXH &RORU ,PDJH E .DSSDODVN FODVVLfFDWLRQ PDS F 6HJPHQWDWLRQ PDVN SUHSDUHG E\ D KXPDQ ODEHOOHU G
JPDVN FODVVLfFDWLRQ PDS H 0%$-$ FODVVLfFDWLRQ PDS




Solution
.DSSDODVN ZDV WUDLC

RSHQ VRXUFH GDWDVH

tuned on a Northern European

terrestrial dataset which was

labelled manually using the ac-

tive learning methodology. The

training was performed on the

University of Tartu’s HPC Cen- "
tres’ high-performance compu- o
te nodes. Powerful GPUs and
CPUs were applied to substan-
tially speed up the training of
the model. In order to measure
WKH DFFXUDF\ RI .DSS
comparison with similar solu-
tions (Sen2Cor, Fmask, MAJA,
S2cloudless and DL_L8S2_UV)
was carried out on the test
dataset, which was not seen by
the model at any stage. In this
WHVW WKH WRWDO 'L}
RI .DSSDODVN PRGHO
:LWK WKLV UHVXOW
outperformed similar Al-ap-
proaches currently in use.

Business Impact

.DSSDODVN LV DQ RSHQ VRXUFH
SURMHFW $00 WKH UHVXOWYV fQDO
software and source code will

be freely and openly distributed

in GitHub. Openness and acces-

sibility of the software should Y%HQHfWYV
directly translate into higher use @ Reliable cloud mask proces-
by developers. sor for Northern Europe region,

which is compatible with ESA

Sentinel-2 L2 processing chain.

® &UHDWLRQ RI KLJK TXDOLW\ UHIH
rence dataset for future de-

velopments.

@ Innovative application of deep

OHDUQLQJ WHFKQLTXHV LQ FORXG
masking.

YRemote sensing
>Machine learning
»Ilmage segmentation
>Cloud mask
»Convolutional neural network
Contact:
>Industry Sector: Agriculture Ular Allas,
»Technology: HPC, HPDA, Al, Deep Learning Email: ylar.allas@ut.ee




QualeAria-Local

EuroCC ltaly is the Italian competence center part of the EuroHPC
Competence Centers Network of the EuroCC Project. The long-
term objectives of EuroCC lItaly are to structure and strengthen the
collaboration between research groups and institutes, HPC data
centers and companies, to support SMEs in innovation projects
and to create awareness about the productive advantages possible
WKURXJK WKH XVH RI WKH GL,HUHQW VROXW 3I'$ S,
fHOG (XUR&& ,WDO\ LV SDUWQHUHG E\ &,1(&% $%' %L 5(; /HRQDUGR
Company and Dompé.

=UrROCC
'ITALY

ompetence Center

Involvment of ARIANET Technical Challenge
ARIANET is a consultancy The pollution inside urban area is
company whose purpose is to determined by following contri-
contribute to the understanding butions:

of processes involving pollutants e regional , due to the sources

in the atmosphere. present in the surrounding areas
ARIANET's tools are aimed at (substantially uniform over a
meteorological reconstruction, large portion of the agglomera-
treatment of emissions and tion);

simulation of processes involving  urban , relating to all sources
pollutants in the atmosphere: of pollution within the city who-
WUDQVSRUW DQG GL,XsldRtebutioddiPlhieFeBnGidered
transformation and deposition uniform (e.g. building heating);
on the ground. * street-level , highly inhomo-
ARIANET supports public and geneous, exceeding the previous
SULYDWH FOLHQWYV LQWRBORZXHQW K H\OWDV... F
impact assessment of industri- to the chemical-physical pro-

al plants, implementation of air cesses that take place inside the
TXDOLW\ IRUHFDVWLQ jol@aBydns)V HVV

ment systems, source apporti- 7KH fUVW WZR FRQWU
onment analysis. be simulated by coupling atmo-

spheric chemistry models and
‘ \RIANEl— Machine Learning models. The
third one can be evaluated by
)y Suea company means of micro-scale dispersion
models.

Photo: Carlos Torres // Unsplash

——\0 - |
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Observations Seasonal & daily QualeAria
. (= 112022 -

Territorial Units

< €

JLIXUH f 6FKHPDWLF UHSUHVHQWDWLRQ RI 4XDOH$ULD /RFDO

Solution spatial resolution (4 m) over largely already parallelized. For
QualeAria-Local consists of a selected urban area (Milan example, a 26-hour simulation,

three elements: QualeAria conurbation). Figure 1 provides carried out using the PMSS

Air Quality Forecast System a schematic representation of modelling suite, on a domain

(AQFS), Random Forest Machine  QualeAria-Local. RI GLPHQVLRQV HTXDO WR
Learning (ML-RF) algorithm and km2, which includes the urban

p-scale Parallel-Micro-Swift- Business Impact area of Milan, at a resolution of

Spray (PMSS) modelling suite. 7KH SURMHFW FRQ f URHG(280B32750 grid points)

The PM10, PM2.5, NO2 and O3 potential of ML models in the UHTXLUHG D FDOFXODWLRQ |
FRQFHQWUDWLRQ fHOGWY GW® RG WHHIGS RO OX W LtBR §pou\dR mutes@sing 391

by Qualearia for a test period FH DLU TXDOLW)\ |IRUH FDr&sWrivth® @alilka10&KHPC

(year 2021), together with a spatial resolutions with a lower infrastructure.

set of spatial-temporal pre- computational burden than that Estimating the levels of pollu-
GLFWRUVY DQG DYDLODHEBHRXRUWH G XBO L&KH P L Fio®ndaurDags/aBdRitsMe road
observations were processed by Model (CTM) simulations. canyons is important as in these

the ML-RF algorithm to obtain 7TKH FRQFHQWUDWLRQ afda®sBrive goluRas<reach

corresponding higher resolution ced by the CTM and the sea- particularly high concentration

(1 km) concentration over the sonal indicators are here the levels and can be harmful to the

national territory. The resulting most important spatial-temporal exposed population.

FRQFHQWUDWLRQ fHO gr&diGdosRonkiGeredikie ML
regional and urban background algorithm used (Random Forest). YHQHfWYV
fHOGY WR WKH 3066 V XheWetforrtahde kéf the ML mo- ® GHQWLfFDWLRQ-RI WKH FF

is used to produce forecasts of del highlighted, in some cases, tational resources needed to
atmospheric particulate matter a reduction of the systematic HYDOXDWH WKH DLU TXDOLW
and nitrogen oxides at very high errors produced by the CTM, the Milan urban area up to the
without worsening the results street level.
obtained. « Procurement of forecasts of
7KH SURMHFW FRQfUPBMGEUNKXDQHWEG RYHU D XUEDQ
for HPC resources to further horizontal resolution of 4 m.
increase the spatial resolution @ Procurement of regional air
> Air pollution \ RI DLU TXDOLW\ IRUHFDXI/OLW) BVFEBYVPHQWYV DW
>$LU TXDOLW\ IRUH HD \aasJrhe constituent ele- ULIRQWDO UHVROXWLRQ IRU
> Spatial resolution ments of QualeAria-Local are assessment and for epidemiolo-
% Machine learning computationally intensive and gical surveys.

» Random forest
» Time to solution

» Industry Sector: Environment, Contact:
climate, weather, Health care Camillo Silibello,
Phone +39-02-69331606
® Technology: HPC, ML Email: c.silibello@aria-net.it
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Machine learning can help with
weed detection

The Czech National Competence Centre (NCC

Czechia) for High-Performance Computing (HPC)

and Data Analysis (HPDA) is represented by

IT4lnnovations National Supercomputing Cen-

ter at VSB — Technical University of Ostrava. Its

mission is to analyse, implement, and coordinate EURO

DOO QHFHVVDU\ DFWLYLWLHYVY BDQG CZECHIA VHUV LWV VHU
vices to meet their needs: from access to super-

computers and technology consulting to providing

training for industry, public administration, and

academia.
THFKQLFDO 6FLHQWLfF &KDOOHQ
Industrial organisation involved The vision of the Ullmanna company is to boost
The Ullmanna company was founded in 2019 by WKH H...FLHQF\ DQG HFR IULHQGOLQHVYV
IT enthusiast Martin Ullmann and his father-in- in conventional, organic, and sustainable farms.
ODZ WKH IDUPHU -LQG LFK 80 OP Nev@rthaldss] iteenieS it the\complex chal-
located in Opava (Czech Republic). The mission of lenge of growing more organic crops without an
the company is to assist global farming with the HQRUPRXV LQFUHDVH LQ WKH UHTXLUHC
necessary transition towards more sustainable and weed control. Therefore, the Ullmanna company
organic agricultural practices. The Ullmanna com- is developing an agricultural weeding machine that
pany focuses on decreasing or complete abandon- will enable in-line weed control by recognising the
ment of pesticide utilization in modern farming, target crop using machine learning. This will lead
which is one of the key elements in addressing the to farming activities without the use of chemical
urgent challenge of climate change and environ- sprays.

mental degradation.

Martin Ullmann (in the middle) and the researchers from the Czech National Competence Centre in HPC.




Solution

To automatically identify crops, machine learning

was employed, and a neural network was designed

and trained on HPC infrastructure. Crop recog-

nition, in this case sugar beet from weeds, allows

the weeding machine to remove the weeds while

not damaging the grown crop. The goal was to

create a neural network model that can be used for

inference on the weeding machine while meeting

the constraining conditions of deployment (limited

hardware, inference speed, recognition accuracy).

Two neural network architectures were designed

DQG WHVWHG 7KH fUVW zZDV EDVHG RQ UHJUHVVLRQ
LW zDV HDVLHU WR WUDLQ DQG R,HUHG EHWWHU SHUIRU
mance, but only allowed the detection of one crop

SHU SKRWR 6XEVHTXHQWO\ DQ DUFKLWHFWXUH XVLQJ
object detection was proposed since it allows the The weeding machine attached to a tractor.
detection of any number of objects in a photo.

Business impact
The Czech National Competence Centre resear-
FKHUV LQ +3& KDYH SDUWLFLSDWHGH.@QHY WALTXH SURMHFW

with the Ullmanna company. Both neural network IRRG SURGXFWLRQ [ PRUH SURfW SH
architectures were optimised to run on the em- use of chemicals: 40% pesticide reduction

bedded device at 60 frames per second, allowing environment and health: no contamination of

them to be used in real-time on the weeding JURXQGZDWHU DQG QR QHIJDWLYH H,HF\
machine. health and safety

The Barbora supercomputer (using the Tensor- ZRUNIRUFH UHGXFHG WLPH DQG UHTX

Flow framework), located at IT4Innovations, was

used to train the object detection neural network

based on datasets provided by Ullmann. This trai-

QHG QHXUDO QHWZRUN ZDV WHVWHG LQ WKH fHOG ZLWK D
weeding machine prototype, and its performance

was evaluated.

The cooperation on this project started thanks to

the Digital Innovation Hub Ostrava, which con-

nects the activities of IT4lnnovations and the

Moravian-Silesian Innovation Centre Ostrava,

enabling SMEs to examine and solve their needs in

WKH fHOG RI GLJILWDOLVDWLRQ@ DQG ZKLFK ZDV fQDQFLDO
ly supported by the Moravian-Silesian Region. The

result of this cooperation led to further activi-

ties, e.g., obtaining a grant in the open call of the

agROBOfood project funded by the Horizon 2020

programme, which will help develop the product's

commercial potential.

Eco-friendly farming
Weeding machine
Machine learning
Object detection
Neural network

Industry Sector: Agriculture, Weeding Machine
Contact:
Technology: Machine learning, Object detection, Jan Martinovic ,
neural network Email: jan.martinovic@vsb.cz




Using bulk simulation in the development of a

Railway Freight Car

The Czech National Competence Centre (NCC Czechia) for High-

Performance Computing (HPC) and Data Analysis (HPDA) is repre-

sented by IT4lnnovations National Supercomputing Center at VSB

— Technical University of Ostrava. Its mission is to analyse, imple-

PHQW DQG FRRUGLQDWH DOO WKH DFWLYLWLHV UHTXLUHG WR R,HU HQG
services they need: from access to supercomputers and technology

consulting to providing training for industry, public administration,

and academia.

Industrial organisation involved

Advanced Engineering was founded in Prague in 2006 and is a well-
established Czech technology and engineering company that focu-
ses on computer simulations, structural analysis and optimisation of
structures, and multi-physics modelling and simulation
www.advanced-eng.cz/en.

Technical Challenge
NCC facilitated access to the HPC infrastructure operated by the
IT4lnnovations national supercomputing center and provided sup-
port for the access to the supercomputers and during the deploy-
ment of the simulation software.
Advanced Engineering carried out a pilot project to simulate the
emptying of a newly developed truck; a 103 m3 Tagnpps model
designed primarily for grain transport. Because clients expected a
JXDUDQWHH IRU WKH WLPH UHTXLUHG WR HPSW\ HI
loading, the development team needed to assure that the designed
geometry of the bins and hoppers would ensure complete emptying,
without grain sticking to the
ZDOOV .QRZLQJ WKH IRUFH
tions during emptying, i.e., the
DFWLRQ RI WKH JUDLQ ,RZ 't
ped to properly size the closing
mechanisms so that the opening
and closing forces were suitable
for the operator.

2QJRLQJ VLPXODWLRQ RI HPSW\LQJ D IUHLJKW ZDJRQ ER[ f RQH TXDUWHU VLPXODWLRQ PRGHO
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Solution

CAE specialists at Advanced En-
gineering used the Altair EDEM
software tool (www.altair.
com/edem), a leading Discrete
Element Method (DEM) simu-
lation solution, for computer
simulations of bulk material. The
particular problem for the freight
car was the dimensions given

by the ratio of the cargo space
and the particle size; in other
words, the number of elements
representing grains, which for
such a problem is in the order of
millions.

For each element and each time
step, the DEM calculates the
interactions of the particles with
respect to each other and the
environment, and thus calculates
the positions of the elements for
the next step. In summary, we
get a simulation of the grain di-
scharge stream and can observe
KRZ HDFK OD\HU R} WKH fOO HPS
WLHVY ZKLFK ORFDWLRQV HPSW\ fUVW
which empty last, and why. To

solve such a problem in a reaso-

nable time, HPC infrastructure is

UHTXLUHG

&DOFXODWLRQV RI WKH IULFWLRQDO DQG QRUPDO IRUFH IURP WKH ,RZLQJ EXON PDW
nism.

Business Impact

The advantage of computer
simulations of bulk material
movement compared to physical
testing is that the cost of renting

ons (temperature, moisture). %HQH[fWYV

From the user’s point of view, it Time and costs savings

LV LPSRUWDQW WR f Q trdrgh\Wurddi&Mhodeking and

UHDO WLPH UHTXLUHP siruitdn$RU V XFK

simulations are, and of course, The ability to simulate the

the testing space (in our case a what costs would have to be interaction of the bulk material

grain silo) and the cost of the considered for further simulati- with the structure;

WHVW fOO JUDLQ DUHNHOLPLQDWHG The ability to compare mul-

$Q DGGHG EHQHfW LV Ribktdan Bdvar@edEhgMeBring tiple design options and to more

simulate the interaction of the perspective, it was important easily analyse the behaviour of

bulk material with the structure, for the Altair EDEM simulation GL,HUHQW W\SHV RI JUDLQ P
the ability to compare multiple tool to know where the so-cal- XQGHU GL,HUHQW H{WHUQDC

design options, and to more ea-
sily analyse the behaviour of dif-
ferent types of materials (grain)

OHG oSHUIRUPDQFH E WhkHtehparaititd,Undisture).

i.e., how many processors are

UHTXLUHG WR PD[LPLVH WKH H...

XQGHU GL,HUHQW H{W IdiehgyDihothRgg&llakd lcost of
computation. The second task
was to compare the performance
DQG FRVW H HFWLY-HQHVV RI FRP
putations on standard (CPU) or
graphics processing units (GPU).

>Discrete Element Method (DEM)
>High-Performance Computing (HPC)

>Industry Sector: Railway industry, Agriculture Contact:
7RPDV .DUDVHN

Email: tomas.karasek@vsb.cz

K >Technology: HPC, Discrete Element Method (DEM)




Predict the Damage

-RVKXD 5DVZRQ +DUULV

3KRWR

to infrastructures caused by storms and map more
precisely the risks of claims for insurance

The French NCC: CC-FR, dedicated to HPC, HPDA and Al techno-
logies, brings together the community of technology providers and
users. CC-FR federates the HPC, HPDA and Al ecosystem and sup-
ports SMEs on the use of intensive computing, high-performance

GDWD DQDO\VLY DQG DUWLfFLDO LQWHOOLJHQFH

Organisations Involved Risk Weather Tech ,

CC-FR, set up within the frame- https://www.riskweathertech.
work of EuroHPC, is managed com, is a Climate Modelling
by the European Pole of Compe- Specialist.

tence in high performance digital RiskWeatherTech provides
simulation Teratec, in associa- risk management and for the
tion with the European Center study of the vulnerability of
for Advanced Research and territories and companies.

7UDLQLQJ LQ 6FLHQWLfF &RP

puting Cerfacs and with the

participation of the Big National

(TXLSPHQW ,QWHQVLYH &RPSXWLQJ
Genci.

Technical Challenge
Risk Weather Tech integrated
the CC-FR Tailored Program,

WR EHQHfW IURP D KLJK OH)

support in intensive computing.
In collaboration with CRIANN
(Regional Centre Information
Technology and Digital Applica-
tions Normandy), Risk Weather
Tech was able to access the
0<5,%$ VXSHUFRPSXWHU
with more than 10,000 compu-
ting cores connected in very high
throughput, and capable close

to 700 trillion transactions per
second.

HTXI



Figure 1: simulation of storms upon the French territory.

Figure 2: vizualization of a storm.

HPC

Simulation

Algorithm
Parallelization
Environment
Climate and weather

Industry Sector: Environment/
climate/weather

Technology: HPC, HPDA, Al

Solution

Risk Weather Tech has develo-
ped, thanks to the Criann’s Myria
supercomputer and due to the
recurrence of intense weather
disturbances in France, a vast
catalogue of storms physically
and statistically plausible. Their
main objective in the concer-
ned use case was to anticipate
potential damage to infrastruc-
tures and to map more precisely
the risks of claims for insurance.
Using the Myria super calculator
of CRIANN, Risk weather Tech
has performed 10,000 probable
and realistic storms simulation
in order to forecast what could
happen on the French territory.
More than 870,000 CPU hours
on the Criann’s Myria super-
computer was needed to achieve
these simulations.

Business Impact

The catalogue of the 10,000

realistic simulated storms will

HQDEOH LQVXUHUV WR UHfQ
VWRUP FRVW HVWLRPRDWHYV D\
ted by the French Authorities. It

could also provide a better un-

derstanding of the vulnerability

of large infrastructures recently

installed on French territory,

such as wind turbines or solar

SDQHO fHOGV

%HQH[fWYV
7KLV fUVW &DWDORJXH RI
Storms simulation permitted
WR SURSRVH VHUYLFH R,HUL
predict the damage to infras-
tructures caused by storms and
to map more precisely the risks
of claims for insurance.

Contact:

'U .DULP $]RXP

Phone +33 7 62 74 03 60

Email: .DULP DIRXP#WHUDWHF IU
LinkedIn: https://www.linkedin.com/in/
karim-azoum-45011710a
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Migrating Al workload to HPC

The infrastructure provider Sigma2 and the
research companies SINTEF and NORCE have
joined forces to establish The Norwegian Euro
Competence Centre. The competence centre raises
awareness and provides Norwegian SMEs with the
expertise necessary to take advantage of inno-
vation possibilities created by HPC (High-Per-
formance Computing) technology. This includes
HPDA (High-Performance Data Analytics), ML

ODFKLQH OHDUQLQJ DQG $, $UWLfFLDO LQWHOOLJHQFH
thus increasing the SME's competitiveness.

Industrial organisations Involved The Challenge

This success story is a result of a proof-of-con- 7KH ZRUN,RZ ZDV UXQQLQJ LQ FORXG zI
FHSW IRU LOQWURGXFLQJ +3& LQ Dand$ongrbntimk, R Zad @ Kiéholithic nature where

ZRUN,RZ LV GHWHFWLQJ fHOG ER MiQe@ prateddas Me«ditg ML G @r database

areas from sentinel-2 data. DigiFarm is one of access, were executed on the same resources seri -

Norway's leading agri-tech startups specializing ally, resulting in large cost for high performance

in the development of deep neural networks for UHVRXUFHV WKDW ZDV QRW H,HFWLYHO
DXWRPDWLF GHWHFWLRQ R fH O GlekeRpta@esDuas tiipicallyQdewMdad data -> pre-

areas based on high-resolution satellite data. This process data on CPU -> analyse data on GPU ->

LV SULPDULO\ XVHG E\ WKHLU F X \pdétRopoeegs\atRdh GP LbLuplednl e URQ
of subsidies, crop forecasts, variable fertilization/
spraying, carbon mapping, sustainability and tra-
FHDELOLW\ YHULfFDWLRQ JUDLQ VSHFLHVY GHWHFWLRQ DQG
regenerative agriculture.
'LJL)DUPVV FRUH RSHUDWLRQ FRQVLVWYV RI WKH
development of technology and model training of
deep neural networks that can automatically de-
WHFW fHOG ERXQGDULHYVY VRZQ DUHD DQG RWKHU REMHFWYV
within land changes such as trees, bogs, shade
(from trees), telephone poles, irrigation divots. The
models are trained in several international regions
including Europe, South America, APAC (Thailand,
Vietham, and India) as well as the USA and Cana-
da. The SME received EIC Accelerator funding to
HISDQG WKHLU PDUNHW RXWYV LG HARdte fofidd duddah held hddstimed 51d nhili@iaimes and growers
a large amount Of sentineI-Z data to be processed worldwide boost their yields and lower their input costs.
within reasonable time.




The Solution YHQHfWYV

Split the process into multiple subprocesses 7KLV FROODERUDWLRQ ZDV EHQHfFLDO
executed on the appropriate resources to reduce
runtime and cost of resource usage, by executing Sigmaz2:
RQO\ WKH MREV UHTXLULQJ *38 RQ 'YH®WRHNVRXDERXWQRGRGXVWULDO $, ZRU
freeing up resources when not needed. they can be optimized.
% WKH fEUHJODVV FRPSDQ\
The Business impact Higher production capacity through adapting
The impact of this investigation is two-fold. The HPC for higher throughput.
SME could reduce its operational cost, reduce the Lower operational cost by only using expensive
time to market and expand the market to more UHVRXUFHV ZKHQ QHHGHG E\ WKH ZRUN

areas faster.

Photo: James Baltz // unsplash

Photo: Toros Kose, VKTRKRFT// Behance

>Industrial Al
>Agri-tech

>Deep neural networks
>Agriculture

>Industry Sector: Agriculture Contact:
5RJHU .YDP
K >Technology: Al Email: roger.kvam@sigma2.no




Simulation-Optimisation of a Patented Design with

Parallel Computing on TRUBA cluster

Design-Optimisation of a Disinfection System

758% % +3& &HQWHU RSHUDWLQJ XQGHU-78%,7%. 8/$.%,0 FRRU

dinates NCC Turkey. Middle East Technical University (METU),

6DEDQF6 8QLYHUVLW\ 68 DQG ,VWDQEXO 7THFKQLFDO 8QLYHUVLW\ 1DWLI
nal Center for High-Performance Computing (UHeM) are the third

parties of the NCC. Our objective is to level up the industry, public

sector, and academia in High-Performance Computing (HPC), High-

SHUIRUPDQFH 'DWD $QDO\WLFV +3'$ $UWLfFLDO ,QWHOOLJHQFH $, DQ
prepare for the developing EuroHPC ecosystem. The particular third

party presenting this success story is TRUBA.

Industrial organisation involved

Design and Simulation Technologies (DSTECH) Inc. is an SME in

Turkey supplying and services with customers in the solution of

FRPSOH[ HQJLQHHULQJ SUREOHPY HQFRXQWHUHG 1
such as Environment, Energy, and Aerospace sciences. DSTECH de-

velops and employs open-source platforms for the realistic simula-

WLRQ RI FRPSOH[ ,RZV RQ +3& FOXVWHUV 1RYHO G
WR HQKDQFH WKH H..FLHQF\ RI HQJLQHHU-LQJ V\VW
solution numerical simulations.

Technical Challenge

Dynamic systems should be optimised using a simulation and opti-

PLVDWLRQ IUDPHZRUN WR fQG RXW GHVLJQ SDUDP
blind-search approach. DSTECH intended to optimise geometrical
VSHFLfFDWLRQV RI D SUHYLRXVO\ SDWHQWHG VOR
HQKDQFHPHQW RI WKH H..FLHQF\ RI D GLVLQIHFWL
6SHFLfFDWLRQV RI WKH VORW EDtH GHVLJQ QHHG
GHULQJ VLQJOH DQG GXDO REMHFWLYHV RI UHGXFI
DQG LQFUHDVLQJ PL[LQJ 2SWLPLVDWLRQ RI WKH G
of numerical simulations that may take a long simulation duration.

JLIXUH 2SWLPLVDWLRQ RI WKH VORW GLPHQVLRQV IRU FRQVWDQW ORFDWLRQV D 7KUHH GLPHQVLRQDO YLHZ RI WKH R

tion
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Solution

DSTECH has developed an
open-source simulation and
optimisation framework aug-
mented with OpenFoam, Dakota,
and Python, which can be freely
used on HPC clusters without
any restrictions such as license,
commercialization, and paralle-
lization. The present simulation
and optimisation framework is
employed to optimise the slot-
EDtTH GHVLJQ LQ WKUHH VWDJHYV
without any convergence issues.
Numerical simulations are per-
formed with parallel computing
strategies using an intense com-
putational resource allocated on
the TRUBA. Numerical simula-
tion results in the present study
UHYHDO WKDW WKH H ;ﬁm@qﬁs\m tlﬁp'arameters during optimisation. (a) Variations of width and height, variation of (b) height
the conventional design can be
improved by 12.47% when the
optimised design is implemented
to the present tank.

Business Impact

Intense computational pow- Rl KLJK VSHHG W XU E X @whiédvidy ShZlMand Medium
HU LV UHTXLUHG IRU WYeHaizfafsXWiHxhg partner- Enterprises Development Orga-
VLPXODWLRQ RI WXU E XhptfQNAl (TRIESW Ae@space QL]DWLRQ .26*(% LQ 7XUNH
large-scale engineering sys- Industries Inc.). In the Horizon Both TRUBA and DSTECH wiill
tems. Use of HPC enables us to 2020 project ECO-Qube, an evaluate collaboration around
perform a series of high-reso- open-source computational these topics in the scope of the
lution numerical simulations for framework has been develo- EuroCC project.
the optimisation of engineering SHG IRU WKH VLPXODWLRQV RI ,RZ
designs in the project schedule. and thermal structures in data %HQH[fWYV
Moreover, there is no need to centres. A series of numerical An automatic-optimisation
install expensive infragtiuctures simulations will be performed framework has been developed
and maintenance costs are not IRU GL,HUHQW WKHUP D QA pakeHt€DiésigRIiY optimised
UHTXLUHG ZLWK WKH Ddgsrelate Bxi¢hdRedataRé- with parallel computing on the
parallel computing on the HPC, TXLUHG LQ WKH GHYH®RGeuUdterW RI DQ
which are important issues for Al-augmented cooling system The optimised design has
SMEs. in ECO-Qube project. DSTECH LPSURYHG WKH H...FLHQF\ RI
The case study also started is developing an Al-augmented system by 12.47%
a new partnership between disinfection system for the smart A new partnership is for-
TRUBA and DSTECH. DSTECH management of potable water med. DSTECH and TRUBA HPC
has developed an open-source treatment plants in another re- Center will collaborate further
CFD code for the simulation search and development project around new topics
>CFD
>High-Performance Computing (HPC)
>OpenFoam
>Optimisation
»>Dakota

Contact:
>Industry Sector: Environment Prof. Dr. Ender Demirel,

Co-founder of DSTECH
K »Technology: CFD Simulation Email: edemirel@dstechno.net




+LJK (...FLHQF\ ,PSHOOHU
for Wastewater Pumps through High Fidelity CFD

simulations

Turkish National e-Science e-Infrastructure (TRUBA), operating

XQGHU 7XUNLVK $FDGHPLF 1HWZRUN DQG ,QIRUPDWLRQ &HQWHU 78%,7%.
8/$.%,0 LV WKH FRRUGLQDWRU Rl 1&& 7XUNH\ OLGGOH (DVW 7THFKQLFDO
8QLYHUVLW\ 0(78 6DEDQFO6 8QLYHUVLW\ 68 DQG ,VWDQEXO 7HFKQL

cal University National Center for High-Performance Computing

(UHeM) are part of the NCC. While METU is a public university

based in Ankara, SU is a privately-funded university in Istanbul.

ITU UHeM, also based in Istanbul, provides supercomputing and

data storage services to academic and industrial users. Our compe-

tencies include HPC, HPDA, Al, CUDA, Materials Science, Compu-

WDWLRQDO )OXLG '\QDPLFV &)'" DQG VHYHUDO RWKHU fHOGVY 7KH SDUW
lar third-party presenting this success story is UHeM.

Organisations Involved Technical Challenge

EYS, a company based in Tur- As the cost of energy increases and increase the accuracy of

NH\ VWULYHV WR R,HUR®UHDK DN FADRO VS H Q-G L WuPgrddittioHs. with the help of

solutions to organics recycling ciently to obtain sustainability. KLIJK fGHOLW\ &RPSXWDWLR
problems by putting to use their Also, net carbon zero energy id Dynamics simulations using

knowledge and experience in production is another aspect of national resources. These high-

manure management, dewate- sustainability. On top of these fGHOLW\ QXPHULFDO VLPXOI
ring and composting solutions. two, recycling water is beco- conducted by using an open-

7KH FRPSDQ\ R,HUV L QMg YhDrgvand dore important source software, OpenFOAM.

DQG TXDOLW\ SURGXF\hd héhBe M&viaHreatment

the future of environmental and facilities. EYS is already a ma-

agricultural sectors. From scra- nufacturer of rugged and robust

pers to pumps and mixers, sepa- submersible manure pumps

UDWLRQ WR fOWUDWLR&ELFRAEBRVWHQG SURYHQ LQ WHUPYV
WR fHOG DSSOLFDWLR@drabhiy. R, HUV WKH

widest range of products and The problem to be tackled in

models imaginable in the world this case study is to reduce the

of manure management. hydraulic design process time

JLIXUH )XOO FRPSXWDWLRQDO GRPDLQ WKH LPSHOOHU DQG YRUWLFDO VWUXFWXUHV LQVLGH WKH VXFWLRQ FRQH




Solution Figure 2) of this preliminary %HQH[fWYV

An important aspect of this VWXG\ WKDW WKH H ... FL B\X(G3haskairtgdExiensive
project is to understand if the improved faster by using HPC experience on conducting high
dynamic interaction between the resources. The main reason is fGHOLW\ VLPXODWLRQV E\ X
rotating impeller blades and the that by increasing the accuracy resources.
stationary cutter channels can and reliability of the simulati- EYS manufactured wastewa-
be captured with a reasonable RQV D VLJQLfFDQW L Re purpy ptdrdtyRed/ measu-
DPRXQW RI FRPSXW D Wit &Qiéved i d&ckédging the red performance and validated
Since this is a submersible pump,  number of design iterations, simulations.
LQ RUGHU WR LPSURY Bhottéhig lp@tpB/aing time and EYS increased hydraulic
characteristics a sphere is atta- lowering the cost of model pro- H..FLHQF\ RI VXEPHUVLEOH .
ched to the suction side. Stator duction and prototype testing. tewater pump using geometry
and rotor regions are coupled EYS is hoping to expand their PRGLfFDWLRQV
using the cyclic arbitrary mesh FRPSXWDWLRQDO H,RUWV E\ LQFRU
interface method. The full com- porating an advanced optimiza-
putational domain, the impeller tion tool in their computational
and instantaneous visualization design process and bringing it
of the vortical structures inside to a closed loop to achieve most
the suction cone can be seen at H..FLHQW SURGXFWYV
Figure 1. The company increased their

competitiveness in the market
Business Impact E\ GLUHFWO\ LQFUHDVLQJ WKH H...
* This result obtained via this ciency of their product. EYS will
case study shows that using be following the same path for
+3& UHVRXUFHV IRU KLGK,AGHQWWOLQH RI SURGXFWYV LQ WKHLU
numerical simulations increases wide product range.

the accuracy of predictions for
industrial applications and hence
make the CFD calculations more
reliable.

s $Q LQFUHDVH RI LQ H..FLHQF\
is achieved with the new impeller
as shown in Figure-2.

* This real-life result encourages
us to use more HPC resources
in the future and company has
already applied for another
national grant as a result of this
study.

It is shown by the results (e.g.,

JLIXUH (..FLHQF\ FRPSDULVRQ EHWZHHQ WZR GHVLJQV

CFD

WasteWater management
(QHUJ\ (...FLHQF\
Submersible chopper pumps
Rotodynamic machinery.

Industry Sector: Agriculture,
Energy, Mechanical Enginee-
ring, Environment, Manufactu-
ring & Engineering

Technology: HPC, High Fidelity Contact:
Simulations, Advanced Turbu- Ayse G. Gungor,
lence Modeling Email: ayse.gungor@itu.edu.tr




The multiphysics experiments of the

Weather Research and
Forecasting Model (WRF)

on precipitation patterns of Turkey

72%07%. 758%% RQH RI WKH WZR FDSDFLRXV +3& FHQWHUYV DXWKRULWDW I
Turkey. The Middle East Technical University (METU), Sabanci University (SU), and Istanbul Technical
University National Center for High-Performance Computing (UHeM) are third-party partners and co-
RSHUDWH ZLWK 72%07%. 758%% LQ WKH GHFLVLRQ PDNLQJ SURFHVV ,Q D
WHFKQLFDO VXSSRUW WR UHVHDUFKHUYVY DQG PRQLWRU UXQQLQJ MREV )]
organises online meetings with the researchers to discuss drawbacks and progressions.

7KLY SURMHFW LV FRQGXFWHG XQGHU WKH DXVSLFHV RI 72%07%. 758%$%
above. On the researcher side, the METU researcher team performs the project and present the success
story.

Industrial Organisations Involved

The collaboration between the METU research team and Eriktronik

SME was based upon a European Union (EU) project proposal. After

two submissions to a European call that is unable to continue due to

OLPLWHG IXQGLQJ ZH ZHUH GLUHFWHG WR WKH 72
tain our works. The Eriktronik company and researchers at METU

collaborated in this project, where an operational forecast of hydro-
PHWHRURORJLFDO YDULDEOHY DUH DLPHG WR EH D
The heavy lifting in terms of Numerical Weather Prediction (NWP)

model setup and run has been undertaken by the METU team mainly.

Technical Challenge
The reliable weather research
and forecast heavily rely on the
choice of the model physics op-
tions. There are multiple physics
options in the WRF model that
should be tested in a combi-
national manner to improve the
forecasts. The weather events
are chaotic by nature, and any
physic option may be time and
GRPDLQ VSHFLfF WKXV KDYF
Figure 1. Previously available model performances (solid gray box on the right with a median 0.58) are improved

to the level of European state of the art model accuracy levels (left gray box with median 0.66). These are very Uncertainties. Therefore; the
encouraging results compared with existing state of the art models. phySiCS Combinations dOing a

good job are hired as an ensem-
ble to deal with these uncertain-
ties. A sensitivity test can reveal
the ensemble members of the
multiphysics combinations. On
the other hand, similar sensitivity
tests are conducted for clima-

te modelling but with relatively




long runs (~year-long). To our
knowledge, there are no studies
comprehensively dealing with
such sensitivity tests of the mul-
tiphysics options over the Turkey
domain.

The WRF model is an NWP
system designed to solve phy-

VLFV HTXDWLRQV LQ WKH

architectures. It supports paral-
lel computing in which end users
need to utilize HPCs in weather
forecasts and climate predic-
tion. To a certain extent, high
resolution is needed to achieve
improved and creditable results
in running WRF. The higher the
resolution is tuned, the higher
the computational costs are
UHTXLUHG

Solution

The project's sensitivity tests
were completed over the Tur-
key domain for 2020, with

a 60-combination of model
physics in 4-km resolution. The
combination number, resolution,
and simulation time are rather
comprehensive for such sen-
sitivity tests. We have valuable
information now about which
multiphysics ensemble re-
sponds favorably to the Turkey
precipitation characteristics.

' DQG

Weather in Giresun, Turkey. Photo: Alp Duran // unsplash

a forecast was available before.
Having such a high accuracy
forecast is very valuable for
many industries, in particular
those are interested in predic-
tion of renewable energy (wind,
solar, and hydropower). The
private sector companies dea-
ling with renewable energy have
an opportunity to access these
data.

On the public sector side,
institutions that are closely wor-
king on the prediction of hydro-

2XU fQGLQJV SDYH W KrHetédiologigdUvariables such

improving weather forecasts and
climate predictions over Turkey.
This study could not be perfor-

as precipitation, temperature,

WKH EHVW FRQfJXUDWLRQ R
ned with this project. When the

predictions are completed, The

General Directorate of Water

Management can update their

basin management plans. The

Ministry of Agricultural and

Forestry can monitor drought

DQG ,RRG HYHQWYV PRUH SUF}
when the seasonal forecasts are

performed, depending upon the

multiphysics ensemble obtained

here.

%BHQHfWV

The team has gained expe-

DQG UXQR, FDQ XWLOLUVH MWKAHURVXWKH fUVW WLPH

of this study and improve their

PHG ZLWKRXW XWLO L] bkl térm%bperational fore-

TRUBA HPC facilities.

Business Impact

This project is to have several
impacts on the private and public
sectors. On the private sector
side, high accuracy operational
forecasts that are tailored to

casts and climate predictions.
In particular, they may improve

HPC domain.

The team has been encou-
raged to apply to the EuroHPC
projects in the seasonal forecast

HDUO\ ,RRG ZDUQLQJ \ah¥ tNhrbEeprediction areas

based on the new forecasts. The
Ministry of Environment, Ur-
banization and Climate Change
can act upon the climate change
impacts on urban and rural areas

7XUNH\ YLD VSHFLfF Sd TutkBywWeb tlihiate predic-

tions are obtained, where such

»Hydrometeorological forecast
>Precipitation

>Temperature and wind
>Renewable energy
>Numerical weather prediction

tions are completed based on

>Industry Sector: Earth Science, Energy, Environment/
Climate/Weather, Public Services/Civil Protection

K >Technology: HPC

through gained experience with
this project.

The team improved their in-
sight into driving mechanisms of
precipitation over Turkey.

Contact:
Email: tuyilmaz@metu.edu.tr
Email: iyucel@metu.edu.tr




Environmental Data
from Transferring and Analytics to Decision Making

NCC-Bulgaria was founded by Institute of Information and Com-
munication Technologies at the Bulgarian Academy of Sciences,
6RfD 8QLYHUVLW\ m6W .OLPHQW 2KULGVNLn DQG WKH 8QLYHUVLW\ RI 1D

nal and World Economy.

NCC-Bulgaria is focused on:
B&UHDWLQJ D URDGPDS IRU VXFFHVVIXO ZRUN LQ WKH fHOG RI KLJK SHU

IRUPDQFH FRPSXWLQJ ELJ GDWD DQDO\WLY DQG DUWLfFLDO LQWHOOLJH(
BAnalyzing the existing competencies and facilitating the use of

HPC/HPDA/AI in Bulgaria

BRaising awareness and promoting HPC/HPDA/AI use in companies

and the public sector.

Industrial organisation involved

NCC Bulgaria works mainly with agricultural companies, using sen-
sors for soil and meteorological factors monitoring. Also companies
working in the tourist sector like tour operators, event organizers
are involved.

Technical Challenge

Reliable, fast, and accurate transferring of environmental (meteoro-

logical) data, followed by its computational analysis (descriptive and

predictive), is a considerable technical challenge.

2Q RQH KDQG LW LV GL...FXOW WR PHWKRGRORJLF
volumes of data being transferred, the enormous diversity of en-

vironmental sensors used, and the proliferation of the transmission

protocols. On the other hand, consistent assurance and mainte-

QDQFH RI FROOHFWHG GDWD TXDOLW\ ZKLOH VHOH
DOJRULWKPV IRU GDWD DQDOVWLFVY DQG SUHVHQWI
knowledge and technological experience.

Referential 10T Architecture for transferring
and computational analysis of environmen-

tal (meteorological) data: Components and their
communication links, within the realized referential 0T
architecture.

Environmental Data ETL:
iL)L ,RZ FUHDWHG DQG XVHG IRU HYHQWV H[WUDFWLRQ WUDQVIRUPDWLRQ DQG ORD




Environment / Energy / Agriculture

Solution

To solve those challenges, a
referential 10T architecture is
proposed, designed and im-
plemented with the following

components:

BData extraction and cleaning

module NiFi,

BData distribution module

.DIND

BData storage module Hadoop

HDFS,

BData analytics modules Hive,

Impala and Hue, Environmental Data Report:

BData presentation module PowerBI analytical events report, created by using ODBC connection with the cluster.

PowerBI.

Building such an architecture forming, and analysing environ- Y%HQHfWYV
HQDEOHV ,H[LELOLW)\ Dnén@al bi¢datd ets spipport Flexible and reliable, multi-
data loading and clean up from creating conceptual models and protocol and multi-network data
a multitude of meteorological developing practical weather extraction

VHQVRUV GL,HUHQW Qibu¢lz Riudtal abdpaential- &RVW H,HFWLYH 2SHQ 6RXL
protocols, reliable ingestion, O\ JOREDO H,HFWV RI YKpbnéd@R ED O

dispatch, consumption and sto- ZDUPLQJ H,HFWYV 7KLV DiStBlutedhigK availability
rage of the extracted environ- is used to improve the planning fOH VA\VWHP DQG HYHQW GL\
mental physical values, powerful RI DFWLRQV IRU PXOWthhQ@syséiRLHQWL f F
data analysis engines for both DQG EXVLQHVV UHODW HRbwerftd davd enalyties inclu-
streaming and batch processing, control temperatures rise and ding streaming and batch pro-
for analysis and design of visual reduce risks. cessing

presentation of the results to be The developed solution support: Sophisticated visualisation
HDVLO\ XQGHUVWRRG BVobDriSt@orGpanidd) sigamzing

types of users. tours and events

BCompanies in the hotel indus-
try sector - climate analysis for

Business Impact hotel chain expansion

At the moment, there is a lack of BCompanies in the agricultural

real-time analytics and predic- sector — for business processes

tive instruments for forecasting optimization (providing optimal

bad weather conditions, alerting conditions for growing crops),

for emergency situations and LPSURYLQJ SURGXFW TXDOLW\ PLQL
natural disasters. mizing risks, etc.

Real-time analytics of meteoro-

logical data contribute to lowe-

ring risks, saving human lives

and health, decreasing business

losses, preventing unexpected

DQG XQGHVLUDEOH FRQVHTXHQFHV
In addition, collecting, trans-

>10T (Internet of Things)

>Big Data and Environmental Data
>Meteorology

>Analytics

>Apache Ecosystem

>Reference Architecture

>Industry Sector: Agriculture, Environment/climate/weather, 10T, IT/
HPDA systems, services & software providers, Tourism

K >Technology: 0T, Apache Ecosystem and HPC/HPDA Integration

Contact:

Dr. Yavor Christov,

University of National and World
Economy,

Email: ychristov@unwe.bg

3URI .DPHOLD 6WHIDQRYD
University of National and World

Economy team,

Email: kstefanova@unwe.bg
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Using CFD to optimize aircraft
design with Airinnova

ENCCS (EuroCC National Competence Centre Sweden). ENCCS
provides high-performance computing training and support for in-
dustry, academia and public administration for free.

https://enccs.se

Organisations Involved
Airinnova was founded in 2015

Technical Challenge
Aerodynamics needs computing

E\ D WHDP RI HISHUWYV BRZMHU7WR H..FLHQWO\ VLPXOD

the company is focusing on pro-
viding advanced computational
technology for cutting edge air-
craft preliminary design, com-
putational aerodynamics, and
multi-disciplinary optimization.

It is currently actively involved
in European research projects,
engineering training and soft-
ware development for aerospace
applications

http://airinnova.se

te CFD (Computational Fluid
Dynamics) for aircraft design.
Airinnova will focus on a very
high altitude and long endur-
ance solar-electronic aircraft,
using the designed models by
Conceptual Design Corpo-
rate (CRC), simulate the given
PRGHOV DQG RSWLPL]JH WR fQG
out the best design regarding
lift-to-drag ratio.

Photo: Bao Menglong // Unsplash



Solution

During this access, AIRINNOVA
will be able to work with:
BAutomation process de-
velopment : Test the automa-
tion process by starting from a
conceptual aircraft design model
from a Commercial Software
RDS into a working mesh.
BBenchmark : performance
analysis for the desired mo-

del using the proper transition
model, compare the predictions
with the experiments.

BPort : deploy and run on a
PRACE Tierl system and prepa-
re for Tier-0 system.

Business Impact

Computing power is crucial for
Airinnova and their activity and

their business model since they

need to simulate multiple aircraft

parts for clients, multiple times

in order to come up with the

PRVW H..FLHQW GHVLJQ

%HQH[fWYV

(..FLHQW &)' VLPXODWLRQ\
using multiple CPUs

Multiple tests runs of aircraft

designs
Reduction of costs due to gain
of time
Photo: airinnova Homepage
&RPSXWDQLRQDO ,XLG GWVWQDPLFV &)
Aircraft design
Aerodynamics
Perfomance
Industry Sector: Aeronautics Contact:

Apostolos Vasileiadis
Technology: HPC Email: apostolos.vasileiadis@ri.se
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Optimization of the CHAMPION

Software
for a FF4EuroHPC experiment

ENCCS (EuroCC National Competence Centre
Sweden). ENCCS provides high-performance
computing training and support for industry, aca-
demia and public administration for free.

Industrial organisations Involved

Compular is a Swedish SME, based in Gothenburg,
that develops cutting-edge analysis tools for mo-
lecular dynamics simulations.
https://compulartech.com

Compular is part of the FF4EuroHPC experiment
consortium composed of Stiftelsen Chalmers In-
dustriteknik, Enerpoly and ENCCS.

The Challenge

Materials science is often using mainly experimen-

tal methods in a lab to investigate new material

properties. Lab work comes with a lot of dis-

advantages. It takes a long time to reach optimal

compositions, there is a high cost in salaries,

HTXLSPHQW DQG PDWHULDOV DQG SURFHVVHV DUH RIWHQ
XQFHUWDLQ DQG XQUHOLDEOH 'LJLWDOLVDWLRQ LQ WKLV fHOG
LV QHHGHG WR GHVLJQ DQG DV-VHVV QHZ PDWHULDOV H...

ciently as well as stardardise logistics.

CHAMPION is a molecular dynamics analy-

VLV VRIWZDUH IRU fQGLQJ ZKDW PRYHV WRJHWKHU LQ
atomistic trajectories and analysing the detected

structures statistically in a hierarchical and dyna-

mical manner Photo: Photoholgic // Unsplash




The Solution The Business impact

With the successful application of the experiment Compular was able to optimize the CHAMPION

with Compular to the FF4EuroHPC program and VRIWZDUH HQVXULQJ WKDW LW LV URE>
DFFHVV WR (XUR+3& -8 VXSHUFR P Bxugagkeln al>bftv@d-432-Service framework.

Compular will work on their new and innovative The experiment is moving forward according to the
WHFKQRORJ\ WKDW DXWRPDWLFD il paiirsWFb Edimpuldr, Ghd EPABEUIfoHRC and
and analyses the emergent structures and dy- EuroHPC-JU development access programs en-
namics within materials which give rise to their sured timely access to world-class computational
technologically relevant properties. resources and an accelerated development process
The consortium will leverage HPC resources and for software relevant to, among others, battery
state-of-the-art simulation and analysis software design. Such allocations show that cutting-ed-
developed by Compular to create better perfor- ge HPC infrastructure is critical for R&D-based
ming and sustainable battery solutions. This is an SMEs and startups. The awarded project will fund
area of intense research, with high societal impact a computational experiment in partnership with
and we are excited to be part of this project. Stiftelsen Chalmers Industriteknik , Enerpoly, and

ENCCS.

%HQHfWYV

Currently the whole simulation and analysis state
is kept in memory at all times, making memory
UHTXLUHPHQWY D VHYHUH OLPLWDWLRC
of the software. With this access, Compular aims
to:
Integrate relevant algorithms with an existing
6TOLWH SHUVLVWHQFH OD\HU WR GUDYV
PHPRU\ UHTXLUHPHQWYV
Re-design algorithms to optimise for paral-
lelizability and run-time performance instead of
memory usage, and
Parallelise the algorithms that limit runtime per-
formance the most after the memory footprint has
been reduced

»Molecular simulation
> Batteries

> Materials

> Digitalisation
»Innovation

>Industry Sector: Chemicals, Raw materials Contact:
Apostolos Vasileiadis
K >Technology: HPC Email: apostolos.vasileiadis@ri.se




EnginZyme to increase the stability of enzy-
mes by combining experimental and computational
WHFKQLTXHYVY WKDQNV WR 35%$&( '(&,

ENCCS (EuroCC National Competence Centre Sweden).
ENCCS provides high-performance computing training and support
for industry, academia and public administration for free.

Industrial organisation involved

EnginZyme LV D VWDUW XS FRPSDQ\ WKDW LV D VSLQ
academia, and very much values collaborations between industry and
DFDGHPLD WKDW IDFLOLWDWHY KLJK LPSDFW VFLH

https://enginzyme.com/

Technical Challenge

EnginZyme uses cell-free synthetic biology in order to harness the

SRZHU Rl QDWXUHjV FDWDO\WWYVY HQ]J\PHV 7KLV JL
address many challenges facing the chemical industry in the 21st

century, both by accelerating the industry’s transition to sustai-

nability and by innovating solutions for other industries through

novel chemical products. EnginZyme has been allocated 1.2 million

core-hours  after the PRACE DECI17 call for a molecular dyna-

mics study in order to evaluate how the wild-type proteins behave

LQ VROXWLRQ DQG KRZ GL,HUHQW PXWDWLRQV LQ
properties of the enzyme

Photo: ANIRUDH // Unsplash
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Solution

The overall goal of the project is
to increase the stability of en-
zymes in EnginZyme'’s cascades
for sustainable production of
chemical products, by combining
experimental and computational
WHFKQLTXHY 7KH W\SLFDO FXUUHQW
use of HPC is to run molecular
dynamics, primarily utilizing the
GROMACS and Amber soft-
ware, but also using the

Rosetta modeling suite.

Business Impact

This allocation would give En-
ginZyme the power to further
evolve their technology and
strengthen their mission of of-
fering a more sustainable alter-
native to the traditional chemical
processing industry by designing
more stable biocatalysts.

%BHQHfWYV

Create versatile biocatalysts
in standard chemical industry
f[HG EHG UHDFWRUVY WKDW FDQ EH
used in continuous operation Photo: Vedrana Filipovic // Unsplash
instead of in batches like with
bioreactors

>Molecular Dynamics
>Gromacs
>Enzymes

>Amber

>Proteins

>Industry Sector: Biotechnology/Bioinformatics, Chemicals Contact:
Apostolos Vasileiadis

»>Technology: HPC Email: apostolos.vasileiadis@ri.se




Photo: D koi // Unsplash

Northvolt WR EH WKH fUVW LQGXVW!
access a EuroHPC system

ENCCS (EuroCC National Competence Centre Sweden). ENCCS
provides high-performance computing training and support for in-
dustry, academia and public administration for free.
https://enccs.se

Organisations Involved Technical Challenge

Northvolt AB accelerates the Northvolt, a world leader in the

transition to a decarbonized fHOG RI EDWWHU\ SURGXFWLRQ DQG
future by supplying sustainable, development, has been awar-

KLJK TXDOLW\ EDWW H Uded de@Opmediactess to

systems. EuroHPC JU petascale super-

https://northvolt.com/ computer VEGA hosted at The

Institute of Information Science
(IZUM) in Maribor, Slovenia.

Northvolt will investigate

the use of classical and re-

active molecular dynamics and

TXDQWXP FKHPLFDO VLPXODWLRQV
to devise bottom-up design

strategies for improved batte-

ries. This is an area of intense

research, with high societal

impact: electric mobility has the

SRWHQWLDO WR VEIJQLfFDQWO\ UHGX
ce CO2 emissions of the road

transportation sector, which

currently accounts for about

RQH fIWK RI WRWDO &2 HPLVVL

ons in Europe.




Quantum chemistry
Simulations

HPC

Battery development
Batteries
Sustainability

Industry Sector: Chemicals

Technology: HPC

The nearly 2 million core hours
awarded were used to perform
larger and more realistic simu-
lations of the electrochemistry
relevant for battery development
using multiple software such

as LAMMPS for reactive force
fHOG VLPXGROMAG V
for dynamical molecular simula-
tions, psi4 for sapt simulations,
and ADF for electronic structure
calculations.

Business Impact

The atomistic level simulations
which were done during this
access are an important part of
the R&D process in Northvolt
(Image 1). They provide import-
ant detailed data on the mole-
cular structure and dynamics of
battery materials. Together with
mesoscopic and cell-level simu-
lations they are a crucial link in
designing and producing batte-
ULHV IDVWHU DQG PRUH H...F

%HQH[fWYV
With supercomputing access

atomic-level simulations are

faster, making Northvolt's work-

+,RZV IDVWHU DQG PRUH H...F
Northvolt’s vision to a more

sustainable and decarbonized

IXWXUH DGGV WR WKH VLJQL

work on climate change along

with other organisations and

companies

Contact:
Apostolos Vasileiadis
Email: apostolos.vasileiadis@ri.se
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The Estonian COVID-19 Data
Portal and the KoroGeno-EST
study

The NCC Estonia coordinates HPC expertise at

national level. Their mission is to analyse, imple-

ment and coordinate all necessary activities and

R,HU VHUYLFHV WR HQG XVHUV WR FRYHU WKHLU QHHGV
from access to resources, from technological con-

sultancy to the provision of training courses for

academia, public administrations and industry.

Partners Involved The Challenge

The Estonian Elixir node is organised by the Uni- 7KH DLP RI WKH .RUR*HQR (67 VWXG\ LV
versity of Tartu. Other partners are Tallinn Uni- ce (determine the composition of the genome) and

versity of Technology and National Institute for analyze the complete genomes of SARS-CoV-2

3K\WWLFV DQG %LRSK\VLFV .RUR*Ht@aRhdBausEdadd-hee causing infections in Es-

by the European Union COVID-19 Pandemic Re- tonia and to perform a molecular epidemiological

sponse, is a collaboration between the University analysis on them. Like living organisms in the wild,

of Tartu, Synlab Eesti OU, and the Estonian Health YLUXVHVY FDQ EH GLYLGHG LQWR GL,HUF
Board. on genetic similarity. Grouping with a certain de-

gree of accuracy must be used to obtain a visually
perceptible picture of the presence of variants

of concern (VOCs). Working with this problem
involves a very large-scale data analysis, that can
be conducted only by applying High-Performance
Computing resources and relevant methods.

JLIXUH *HRJUDSKLF GLVWULEXWLRQ RI 6$56 &R9 FODGHV LQ (V

Graphics: https://auspice.biit.cs.ut.ee/ncov/est




The Solution YHQHfWYV

Genome analysis of SARS-CoV-2 variants was 'DWD FROOHFWHG GXULQJ .RUR*HQR (
performed on the University of Tartu HPC cen- help to bring together relevant datasets for sha-

tre's Galaxy instance. The NCC Estonia supported ULQJ DQG DQDO\WLYVY LQ DQ H,RUW WR D!
the study by providing necessary infrastructure virus research.

together with in-depth support, code optimization The Estonian COVID-19 data portal enables

and technical consultancy for the project. The main researchers to upload, access and analyse CO-

UHVXOWY RI WKH .RUR*HQR (67 V WIR-GI rédteH rddeyeDde dddeEa@d-bpecialist data -
on the Estonian COVID-19 Data portal . The portal sets as part of the wider European COVID-19
provides an overview of the proportions of SARS- Data Platform.

CoV-2 clades and variants of concern that can be

observed by the visitor over time. Visitors can se-

lect the time period for which the data is displayed

and choose whether to display travel-related or

domestic events.

The Business impact

,Q DGGLWLRQ WR GHOLYHULQJ WKH UHVXOWY RI .RUR*HQR
EST study, the Estonian COVID-19 Data Portal

also provides information, guidelines, tools, and

services to support researchers to utilise Eston-

ian and European infrastructures for data sharing.

The portal is a national node of the European

COVID-19 Data Portal and it is operated by the

ELIXIR Estonia. The NCC Estonia is here continu-

RXVO\ KHOSLQJ ZLWK ZRUN,RZ RSWLPL]DWLRQ DQG GDWD
handling, also assisting with process automatiza-

tion.

JLIXUH B3URSRUWLRQV RI 6%356 &R9 FODGHV E\ VDPSOLQJ GDWH

»>Geonomics
»COVID-19 Data Portal
>Open data

>Data sharing

SHPC

>Industry Sector: Biotechnology/Bioinformatics Contact:
Ular Allas

K »Technology: HPC, HPDA Email: ylar.allas@ut.ee




Combination of Computation

and Experimental Science
to reveal snapshots of 2D polymers

The Portuguese National Competence Center (NCC) in EuroCC is

coordinated by the Portuguese national funding agency for science,
research and technology (FCT) and integrates several entities that

through the NCC provide their expertise and capabilities to support
the HPC adoption and usage in the country.

6FLHQWLfF 3IDUWQHUV ,QYROYHG

This project brought together experts from Belgium, Spain and

SRUWXJDO $ WHDP IURP WKH %HOJLDQ XQLYHUVLW
LQWHJUDWHG LQ WKH 8QLYHUVLW\ RI WKH %DVTXH
supported by the computer models of CICECO, a unit of University

of Aveiro and also received support from University of Coimbra -

both in Portugal - in order to explore the mechanisms that lead to

the formation of 2D polymers.

Technical Challenge

3RO\PHUV KDYH DFTXLUHG DQ LPSRUWDQW UROH L
uncountable products that depend on them, such as plastic lenses

LQ JODVVHV RU FORWKLQJ PDGH IURP VIQWKHWLF
be used in advanced electronic applications (directly linked to 2D

polymers). However, the process of how the polymers are exact-

O\ IRUPHG FRQWDLQV VRPH JDSV DQG FRXOG EHQH
Therefore, a complete understanding of their fabrication is useful to

ERRVW WKH VL]H DQG VWUXFWXUDO TXDOLW\ RI Wk

Photo: POLYMAT Homepage




Solution

Through a scanning tunnelling
microscopy, an advanced type of
non-optical microscopy, re-
searchers were able to follow in
real-time the process of birth
and growth of 2D polymers on a
solid support immersed in a re-
active solution. They used com-
puter models and the Navigator
Cluster, operating at University
of Coimbra, to perform massive

Natural Sciences and Aeronautics

Business Impact

Using complex computational
models developed at the Uni-
versity of Aveiro, they regis-
tered the coexistence of several
growth mechanisms that, when
controlled, allow the formation
of polymeric sheets of great

%HQH[fWYV

This research brought new
lights on the formation and
growth of 2D polymers and the
SRWHQWLDO WR LPSURYH Wi
and size and, therefore, the
TXDOLW\ RI WKH PDWHULDO\

TXDOLW\ DQG GLPHQV frBivem7 KH fQ

dings ended up being reported in
the journal Nature in 2022:
G Zhan et al. Nature 2022, DOI:

TXDQWXP FDOFXODW L RQN38/921586L022+04409-

16k atoms had to be perfor-
med — to get the validation and

6.

VXSSRUW RI WKH fQGLQJV

)LJ 'LVRUGHU WR RUGHU WUDQVLWLRQ

>Materials
>CICECO
>Polymers
>POLYMAT
> Electronics

>Industry Sector: Materials science

>Technology: HPC, HPDA

Contact:
Catarina Ferreira Gongalves

Email: catarinafg@lip.pt



Photo: Peter Stumpf // Unsplash

Video Super-Resolution

EuroCC ltaly is the Italian competence center part of the EuroHPC

Competence Centers Network of the EuroCC Project. The long-

term objectives of EuroCC lItaly are to structure and strengthen the

collaboration between research groups and institutes, HPC data

centers and companies, to support SMEs in innovation projects

and to create awareness about the productive advantages possible

WKURXJK WKH XVH RI WKH GL,HUHQW VROXWLRQV LQ WKH +3& +3'$ $,
fHOG (XUR&& ,WDO\ LV SDUWQHUHG E\ &,1(&% $%' %L 5(; /HRQDUGR
Company and Dompé.

Organisations Involved Technical Challenge promising direction in this
.(%8/$ LV D 'DWD /DE E RideQ sBeaning is now ubi- regard. In particular, super-
VSLQ R, FRPSDQ\ RI WKHX&EQURXYV DQG |IXQ G D Preslitidn @obRBI&Jcan enable
YHUVLW\ RI 6DOHUQR Tutie@us pbhsBess\Applicati- transmission and storage of
innovative start-up. The mission ons, including web streaming, low-resolution videos, which

RI .(%8/$% LV XQORFNLQ envdtk sensing and satellite can then be upscaled to the de-
full potential of data to ignite PRQLWRULQJ &XUUH iredHediUtidnwithdutt-h signi-
WRPRUURZiIV EXVLQH YV \being¥&debinto designing new fFDQW ORVV RI TXDOLW\ LQV
helps its clients to enable their video codecs that can reduce traditional upscaling methods.
data journey and enhancing their WKH ELWUDWH UHTXLUHG IRU VWRUDJH
data engineering, analytics and DQG WUDQVPLVVLRQ RI KLJK TXD

$, FDSDELOLWLHV . (% 8itypvidaosDrhe use of Al is a
founding member of MPAI (Mo-

ving Pictures and Data Coding

with Al), which sets new stan-

dards for encoding multimedia

GDWD XVLQJ $UWLfFLDO ,QWHOOLJHQFH
(Al).

Example of a 4K frame produced by one of the models




Solution

'LLHUHQW PRGHOV ZH UHhekréjpcDhadhab-s&reral

using the standard BD-PSNR
and BD-RATE. All models were
compared with the HEVC codec,
tuned for streaming settings.
The largest models recorded the

Business Impact codecs enhanced by Al algo-

ULWKPVY WKH NQRZOHGJH DF
SRVLWLYH H,HFWYV IR Uby ¢ésttgdand evaluating all the

JLUVW . (%8/$ JDLQHG defSibed mHd@ls will concretely

ce on performing multi-node, KHOS .(%$8/$ WR GHWHUPLQH
multi-GPU training. sible paths to reach this goal.

6HFRQG .(%8/%$ DFTXLUHG

EHVW VXSHU UHVR O XWbhd&®vgddexabdekpailence on

IconVSR obtained 1.127 BD-
PSNR and -28.511% BD-RATE
when computed on the 3 RGB
channels. Thus, on average,
XSVFDOLQJ
resolution using IconVSR would
produce a 1.127 higher PSNR

at the same bitrate. EDVR also
obtained similarly good results,
with 1.101 BD-PSNR and
-27.759% BD-RATE. However,
these models could only run

at 0.79 and 0.73 FPS on Mar-
conil00 respectively, making
them unsuitable for real-time
applications. On the contrary,
smaller models proved promising
for real-time applications. For
example, the base EVSR model
can run at 82.03 FPS on Marco-
ni100.

$ GHWDLO Rl WKH SUHYLRXV IUDPH ZLWK GL,HUHQW PRGHOV /HIW +(9& .

Video compression
Video resolution

S Y L G H RappltRo a.variety of applicati-

the usage of video super-reso-
lution models. Super-resolu-
tion has been gaining traction
in recent years since it can be

%HQH[fWYV

The models developed paves
(%8/%j)V FXUUHQW DQG IXWX
work with MPAI for video com-
pression algorithms.
ons beyond video compression. The super-resolution algo-
As more powerful GPUs will rithms implemented will be used
be available and existing mo- E\ .(%8/$ LQ WKH DHURVSDF}
dels improve, more possibilities domain, where applications have
for real-world applications of stricter hardware and power
super-resolution will open. Sin- constraints.
FH .(%8/$ DLPV WR FRYHU D ZLGH
range of data analysis and trans-
formation pipelines, experience
on this kind of models will be
more and more relevant to open
new business opportunities.
Third, since the PoC was born
in the framework of our colla-
boration with MPAI regarding
the design of new, better, video

5LIJKW +(9& +' VXSHU UHVROXWLRQ .

$UWLFfFLDO ,QWHOOLJHQFH

Industry Sector: Aeronautics, Media

Technology: HPC, Al

Contact:

Gioele Ciaparrone
+393357191849

Email: gioele.ciaparrone@kebula.it
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,PSURYLQJ WKH (...FLHQF\ RI WKH

Graphene-Enhanced Polymer

Composite Production
via Classical Molecular Dynamics

7KH OHDGHU RI WKH 1&& LV 78%,7%. 758%% ZKR

is one of the two large HPC centers of Turkey. In
addition to TRUBA, two academic partners Midd-
le East Technical University (METU) and Sabanci
University (SU) act as third parties. While METU is
a public university based in Ankara, SU is a privat-
ely-funded university in Istanbul. Our competen-
cies include High Performance Computing (HPC),
High Performance Data Analytics (HPDA), Arti-

fFLDO ,QWHOOLJHQFH $, &8'$ ODWHULDOV 6FLHQFH

Computational Fluid Dynamics (CFD) and several
RWKHU fHOGV 7KH SDUWLFXODU
this success story is the Middle East Technical
University.

Organisations Involved
This success story is a result of a case study
conducted by METU in collaboration with an SME

The Challenge
WEH UR3 S/EKHWARSMWHBRGWQRU SURGXFWYV
specializes in is graphene, and graphene oxide,
enhanced polymer composites. Their protocol is
EDVHG RQ D mV\QWKHVL]H WHVW LPSUR
of the human resources spent in the trial-and-er-
ror stages to develop the composite with the best
mechanical properties.
Since there are a large number of parameters
that potentially go into this problem such as the

IDQRJUDf ORFDWHG LQ 0(78jV 7 pekofQxiepblyundr, tlog sh&et number of graphe-

is a publicly-funded university with approximately
30000 students. It is considered both a teaching
and a research university, recognized as such by
WKH JRYHUQPHQW )RXQGHG LQ
(KWWSV QD QR klabgmpaRyrthat specia-
lizes in the production of nanomaterials including
graphene-polymer composites, CVD-grown gra-

ne, and pretreatment conditions, these experi-

ments are both costly and time-consuming. The

company would like to reduce the cost and dura-

tion df hé3&Rekpebirfients by means of pre-scree-

ning the parameter space via materials simulations.

Our academic team from METU (Dr. Erol Yildirim

DQG 'U +DQGH 7R,ROL LQ FROODERUDYV

SKHQH JUDSKHQH R[LGH DQG IXOOQHINSHHWSHEDDRIVW f'U 6HYLO 6DUGONXU

has a strong R&D department and has references
from large companies such as Bosch, Intel and
Xerox.

Figure 1: Molecular structure of DGEBA, DETA, and representative crosslinked epoxy
chain.

have helped implement an alternative computatio-

QDO URXWH IRU 1DQRJUDf WR fUVW PR
posites using classical molecular dynamics (MD)

to identify strong candidates before the actual

synthesis stage.

Figure 2: Simulation cell for the epoxy resin model with 90% crosslinking ratio by
using 40 DETA and 100 DGEBA monomers.



The Solution

Our collaboration provided the following

solutions:

BA company employee was trained and learned
how to use HPC resources on the TRUBA compu-
ters. She also learned how to use the open-source
code LAMMPS (https://www.lammps.org/) for
conducting the calculations.

Finally, our academic team, our TRUBA expert, and
1DQRJUDf DORQJ ZLWK DQ HQG XVHU F
submitted a proposal to the FF4EuroHPC call. We

ZHUH DEOH WR ZRUN H..FLHQWO\ DQG L
areas of expertise of the various team members

complemented one another rather nicely. This case

study can therefore be seen as the beginning of a
OLIHORQJ FROODERUDWLRQ ZKLFK ZLO

B2XU DFDGHPLF H[SHUW 'U (UROpate®iGvoldP VHW XS D
SURWRFRO IRU SUHSDULQJ DQ6 UXQQLQJ GL,HUHQW FRP

posites and trained the company employee on how

to use this.
BThe company had no prior experience in using

%HQHfWYV
7KLY FROODERUDWLRQ ZDV PXWXDOO\ Y
both parties.

+3& UHVRXUFHV )RU WKH fUVW WLPH LQ WKHLU KLVWRU\

they were introduced to these services.

The Business Impact

The business impact for this collaboration is not
expected to be immediate but instead rather long-
term, following a gradual transition period. At the
moment, the experimental protocol utilized by

METU/TRUBA...

has now gained access to R&D input from an
industrial partner with no prior experience with
HPC or infrastructure.

could not have formed this sort of a partnership
through which they were able to participate in the
FF4EuroHPC call.

I1DQRJUDf LV DUGXRXV DQG WLPH FRQVXPLQJ 7KHUH

is a vast parameter space related to the synthesis
stage to be tried. Our team has proposed an alter-
native mechanism where the initial elimination of
the composites to be synthesized is to be simula-
ted using classical molecular dynamics.

The results of the simulations will then be analy-
zed and strong composite candidates will be iden-

1DQRJUDf
were introduced to computational materials

VFLHQFH DQG +3& VHUYLFHV IRU WKH fI
were able to tap into computational work as an

alternative or support mechanism to the traditional

and rather time-consuming experimental methods,
could not have formed this sort of a partnership

WLfHG 7KH SDUDPHWHUV WKDW RDdglkwhithRIeYvWeR lieWO&tidipate in the

the calculations are the type of the polymer matrix,
linker type, chain length, properties of the graphe-

FF4EuroHPC call.

QH EDVHG HQKDQFHPHQW PDWHULDO DQG H,HFWV RI

temperature. The synthesis will then process wit-
hin the much-reduced domain of these candidates.

7KLV ZLOO LQ WKH ORQJ UXQ EHQHfW WKH FRPSDQ\ E\

means of reducing both human resource needs and

synthesis costs.
In addition, with this collaboration, the company

ZDV LOQOWURGXFHG IRU WKH fUVW WLPH WR +3& VHUYLFHV

Hopefully, this collaboration will motivate invest-
ment in HPC-literate personnel and their training
in the long run.

>Polymer matrix composites
>Graphene materials
>Manufacturing

>Material science

>Raw materials

>Industry Sector: Aeronautics, Chemicals, Manu-
facturing & Engineering, Material sciences

>Technology: HPC

JLIXUH (TXLOLEUDWLRQ RI WKH GHQVLW\ IRU FURVVOLQNHG HSR
NLQJ GHJUHH D E F XVLQJ SRO\PHU FRQVLVWHQW IR
WKURXJK QV 137 G\QDPLFV (DFK VI\VWHP FRROHG IURP . WR

OLEUDWLRQ RI WKH GHQVLW\ XVLQJ GL,HUHQW IRUFH fHOGV WKUR
5HIHUHQFH % $UDE $ 6KRNXKIDU - 1DQR (OHFWURQ 3K\V 1l

Contact:
Email: ustunel@metu.edu.tr
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Nilar AB Accesses VEGA

ENCCS (EuroCC National Competence Centre Sweden).
ENCCS provides high-performance computing training and support
for industry, academia and public administration for free.

https://enccs.se

Organisations Involved
Nilar AB designs, develops and
manufactures Nilar Hydride®
batteries in their state-of-the-
art factory in Gavle, Sweden.

Technical Challenge

Nilar AB is a Swedish SME that
designs, develops and manu-
factures batteries for statio-
nary energy storage. To ensure

'LWK SURGXFWV W KD Wexelltht pEr@@tmaxck, lifespan
VDIHW\ EHQHfWYV - HQ Y and Bafz® bfGhe batteries, the

tal awareness and long-term
power, Nilar enables the optimal
battery system, whether it be for
your home, business, or infras-
tructure project.
https://www.nilar.com

manufacturing process involves

ERWK RSWLFDO TXDOLW\ LQVSHF
tion as well as a set of tests

that the battery modules must

pass before they can be sent to

the customers. Manual optical

inspection is time-consuming,

LQH,HFWLYH DQG SURQH WR HUURU

Photo: Roberto Sorin // Unsplash



JLIXUH ORJR RI WKH 1,/$5 (1&&6 FROODERUDWLRQ

Photo: CHUTTERSNAP // Unsplash

Batteries

Battery development
Machine vision

Al

Industry Sector: Manufacturing and
Engineering

Technology: Al

Solution

Together with researchers at

RISE, Nilar aims to improve

optical inspection by using Al-

based machine vision. This work

is part of an ongoing Swedish

national funding agency (Vin-

QRYD 6L3 3LL$ SURMHFW m
LQFUHDVHG SURFHVV H..FLH

Business Impact

Nilar is a modern SME where
SURGXFWLRQ H...FLHQF\ SOD
crucial role in their activities. By

automating optical inspection of

batteries, Nilar is able to save

time and resources relating to

TXDOLW\ FRQWURO

%HQH[fWYV

:LWK WKH DdevelobrddrtG

access to VEGA in Slovenia with

the help of ENCCS, it has been

possible...
to speed up the training time

RI WKH $, PRGHOV VLJQLfFD
increase the number of expe-

riments that can be done on the

image datasets

Contact:
Apostolos Vasileiadis
Email: apostolos.vasileiadis@ri.se
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Multi-Point Aerodynamic Shape
Optimization of a Bicycle

7KH *UHHN 1&& m(XUR&&#*UHHFHN LV UXQ E\ D

consortium of 5 institutions and coordinated by

GRNET. The objective of the NCC is 3-fold: i)

advance competitiveness in research ii) improve

HHFWLYHQHVYVY RI JRYHUQPHQW VHUYLFHYV DQG LLL SUR
mote innovation in industry. In this success story,

the hardware provided by GRNET and the s/w and

H[SHUWLVH RI 3&23W 178%$ LQ WKH fHOG RI &)' ED

sed aerodynamic optimization were combined to

provide services to the client.

Industrial organisations Involved

Grammarios Bikes is a Greek SME focusing on

building, maintaining and optimizing custom-made

bicycles. They recently started evaluating com-

putational tools to analyze and optimize parts of

their products. In this context, they wanted to

evaluate the suitability of CFD-based aerodyna-

mic optimization in terms of gains in performance

RI WKH fQDO SURGXFW DV ZHOO DV FRVW DQG PHDQV WR
conduct the numerical optimization.

The Challenge

Grammarios Bikes asked for a custom-made

bicycle with lower drag and side forces than the

EDVHOLQH RQH 6SHFLfFDOO\ WKH QHZ ELF\FOH VKRXOG
perform better than the current one in a range of

bicycle and side wind velocities. The combination

RI WKHVH UHTXLUHPHQWY JDYH ULVH WR D PXOWL SRLQW
multi-objective aerodynamic optimization problem,

relying on Computational Fluid Dynamics (CFD)

for analyzing the aerodynamic performance of the

bicycle at hand.

Photo: Jacek Dylag // Unsplash




The Solution

An adjoint-assisted, gradient-based optimization
algorithm was used in this problem. The adjoin-
tOptimisationFoam solver, developed by PCOpt/
NTUA and made publicly available through the
opensource s/w, OpenFOAM, was utilized. Two
objective functions from four operating points
were concatenated, using weights provided by the

The Business Impact

Grammarios Bikes was occasionally using CFD to

evaluate potential designs using hardware avai-

lable to the SME, but adjustments to them were

made through a trial-and-error process, which

FDQ EH TXLWH WLPH FRQVXPLQJ DQG RI
ble outcome. Using CFD-based optimization and

the hardware provided by the NCC allowed for a

HQG XVHU EDVHG RQ WKH IUHTXHQEVRL HDFRKWRSHGRMUODRQ RI WKH ZzDOO

point.

The HPC infrastructure of GRNET was utilized,
to highlight the technical capabilities available on a
national level and to help introduce the client into
HPC. In less than 48100 CPU*hours, drag was
reduced from 2% to 3.9%, depending on the opera-
ting point, while keeping the side force intact. This
result was achieved by enlarging the front fairing
and increasing the inner radius and spokes width
of the front rim.

Figure 1: Initial bicycle geometry

Figure 3: Change (in meters)

> Aerodynamic Shape Optimization
> Adjoint Methods

>Bycycles

>CFD

SHPC

Industry Sector: Manufacturing and Engineering,
>Mechanical Engineering

K >Technology: HPC, Optimization

lution and of person-hours due to the automated
nature of the process. Grammarios Bikes is now
considering introducing CFD-based optimization
into its process of designing new products.

%HQHfWYV

Increase of performance by 2% to 3.9%, depen-
ding on the operating point

Reduction of CPU wall-clock to solution, com-
pared to manual trial-and-error, by around 30%

Reduction of person-hours, compared to manu-
al trial-and-error, by around 50%

Figure 2: Optimized bicycle geometry

in the various parts of the bicycle

Contact:

'U (YDQJHORYV 3DSRXWVLV .LDFKDJLDV 5HVHDUF
$..OLDWLRQ 1DWLRQDO 7HFKQLFDO 8QLYHUVLW\
Mechanical Engineering, Parallel CFD & Optimization Unit

Address: Zografou Campus, 9 Iroon Polytechneiou str, 15772,

Zografou, Athens, Greece

Email: vpapout@mail.ntua.gr




Optimizing industrial particle
processes through simulation

EuroCC Belgium is Belgium’s National Competence Centre (NCC)

in the area of high-performance computing (HPC) and high-per-

formance data analytics (HPDA) and coordinates activities in all

+3& UHODWHG fHOGVY DQG VHUYHV DV D UHIHUHQFH FRQWDFW SRLQW RQ
HPDA/AI at a national level.

The consortium is composed of the following partners: Cenaero,

CECI and Innoviris Brussel and the Flemish Supercomputing Center.

Industrial organisation involved
03%$&76 LV D VSLQ R, FRPSDQ\ IURP .8 /THXYHQ WKDYV
in simulation technology. Founded in 2018 and based in Lievegem,
Belgium, the company collaborates closely with the MeBioS re-
search group to develop its software.
The MPACTS software uses the Discrete Element Method (DEM)
to simulate the behavior of large numbers of particles in order to
_ o improve machine design and performance. By testing designs in a
Figure: EuroCC Belgium is composed of Cenaero . . . .
and Ceci in Wallonia, VSC in Flanders and Innoviris virtual environment, the company is able to save development time
Bl oroanatione, > ore partners n the regional and costs associated with building physical prototypes.
To perform simulations for clients, MPACTS relies on the VSC in-
frastructure to provide the necessary computational resources. This
allows MPACTS to understand, predict, and solve industrial prob-
OHPV IRU LWV FOLHQWYV ZLWK D KLJK GHJUHH RI DF

Technical Challenge

More particles can only be simulated in shorter time spans by ma-

king use of the parallel resources available. For ‘shared memory’

parallelism such as TBB or GP-GPU, the bottleneck for this type

of simulation is typically memory bandwidth and memory latency.

When switching to an MPI parallel acceleration, across multiple

FRPSXWH QRGHVY WKH PDLQ FKDOOHQJH EHFRPHV |
domain decomposition as the particles move across the simulated

domain.




Solution

To make the simulations faster,
several strategies can be imple-
mented. First, the software itself

Manufacturing and Engineering

FDQ EH PDGH PRUH H..FLHQW DQG

faster. Second, more compu-
tational resources can be used,
and acceleration hardware such
as GPUs can be used.

6LPRQ 9DQPDUFNH OSDFWYV

ms$Vv

D VWULNLQJ H[DPSOH RI WKH fUVW

strategy, the experts at VSC
recommended we sort the par-
ticles so that particles close in
(simulated) space are also close
together in computer memory.
This increases the likelihood for
cache hits and decreases the
overall memory bandwidth.”

7KH HHHFW RQ WKH FRPSXWDWLRQDO

time is illustrated in the YouTube

movie for single-core per-
formance. In GPU-accelerated

VLPXODWLRQV WKH H

more pronounced as the memory
throughput on these devices is
even more of a bottleneck.

More particles can only be
simulated in shorter time spans
by using the parallel resources
available. For ‘shared memo-
ry’ parallelism such as TBB or
GP-GPU, the bottleneck for this
type of simulation is typically
memory bandwidth and memory
latency. When switching to an
MPI parallel acceleration across
multiple compute nodes, the
main challenge becomes an ef-

’)'E'J&ly\l-{ LRYWEE)IS I\:(I!%HR m(,HFW Rl SRVLWLRQDO VRUWLQJ RQ VLPXODWLRQ

performance”™ KWWSV ZZZ \RXWXEH FRP ZDWFK"Y 43X$;2 L;2,

,PSDFW %HQH[fWYV

Simon Vanmarcke (Mpacts):

m8VLQJ WKH VXSHUFRPSXWLQJ LQ
frastructure of the VSC matches

our usage pattern very well.

7\SLFDOO\ ZH UHTXLUH iEXUVWV]

of computational power when

performing simulations for

clients. It would be unfeasible

DQG LQH...FLHQW WR SXUFKDVH WKH
UHTXLUHG FRPSXWDWLRQDO SRZHU
in-house as it would be costly to

fFLHQW G\QDPLF G-R P Ddb & @& HiBIRMost of the time.

position as the particles move
across the simulated domain.
Additionally, the VSC makes it
possible for Mpacts to obtain
very large amounts of compu-
tational power which have GPU
acceleration available.

>DEM
Y Particle simulations
>HPC

>Industry Sector: Services and software providers,

Manufacturing and Engineering

>Technology: HPC

Working with the VSC enables
us to deliver results with ‘indus-
trial turnaround times’ at a cost
that scales only with how much
actual simulation work is done,
not with the peak resources
used. A real game-changer.”

Contact:

EuroCC Belgium - Jothi Blontrock,
Copywriter

Web: www.enccb.be

Email: communication@enccb.be or
Jothi.blontrock@uhasselt.be

+32 11 26 86 33

L: E123 - UHasselt Campus Diepenbeek
Twitter: @EuroCC_Belgium

LinkedIn: EuroCC@Belgium




Photo: Gabor Koszegi// Unsplash

Multi-scale and multiphysics
simulation of a dam

The French NCC: CC-FR, dedicated to HPC, HPDA and Al techno-
logies, brings together the community of technology providers and
users. CC-FR federates the HPC, HPDA and Al ecosystem and sup-
ports SMEs on the use of intensive computing, high-performance
GDWD DQDO\VLY DQG DUWLfFLDO LQWHOOLJHQFH

Organisations Involved
CC-FR, set up within the frame-
work of EuroHPC, is managed
by the European Pole of Compe-
tence in high performance digital
simulation Teratec, in associa-
tion with the European Center
for Advanced Research and

CEVAA, https://cevaa.com , spe-
cialized in acoustics and mecha-

QLFV R,HUV LWV WHVW HTXLSPHQW

and its expertise to Industry.

1XPHULFDO VLPXODWLRQ E\ fQLWH

elements is their major tool, with
various specialized software and
a dedicated team of engineers.

7UDLQLQJ LQ 6FLHQWLfF &RP

puting Cerfacs and with the
participation of the Big National

(TXLSPHQW ,QWHQVLYH &RPSXWLQJ

Genci.

Technical Challenge

In 2021, CEVAA was asked to
study the mechanical strength of
a dam. With scales ranging from
centimeters to several tens of
meters, taking into account loads
multiphysics (temperature, pres-
sure, forces), the internal soft-
ware and computing resources

GENCI as well as the latest
VHTXHQWLDO DQG SDUDOOH
of Code Aster for the realiza-

tion of a multi-scale simulation

and multiphysics simulation of a

dam.

RI &(9$% ZHUH LQVX..FLHQW WR

conduct the study.

7TKHUHIRUH &(9%$% UHTXHVWHG

The French NCC support to
use HPC Computing resources
available at the CRIANN through




Solution

The study was carried out on the
CRIANN Myria calculator

with Code Aster for calculations
and SalomeMeca for mesh and
post-processing.

The project received advanced
support from the CRIANN, with
the installation of the latest ver-
VLRQV &RGH $VWHU VHTXHQ'
parallel (versions 13 and 14),
then help in the creation of the
scripts to launch calculations.
Several dozen calculations were
launched on 8 CPU cores and
120 GB of memory.

Figure 1: dam simulation

Business Impact

The tailored program of CC-FR

enable large client projects to

EH FDUULHG RXW ZLWK D VL,
productivity gain.

%HQH[fWYV

The use of the Myria calcula-
tor allowed to carry out several
simulations simultaneously,
and to obtain a delivery time in
agreement with the customer
needs.

The remote viewing service
allowed to perform pre and
post-processing operations very
smoothly on the calculator, wit-
hout having to move the data.

Figure 2: Results of modal deformation on a dam

Download the success stories:
https://cc-fr.eu/wpl/wp-content/
mkp-starter/images/accompaniments/
Fiche%20simse0%20-%20CEVAA.PDF

HPC More information:

Simulation https://cc-fr.eu/accompagnement

Multi-scale

Multiphysics Contact:

Mechanical Engineering 'U .DULP $]RXP
https://www.linkedin.com/in/karim-

Industry sector: Mechanical Engineering azoum-45011710a

Email: .DULP D]JRXP#WHUDWHF IU
Technology: HPC, Code Aster +33 7 62 74 03 60
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Anomaly Detection of
Noisy Time Series

The infrastructure provider Sigma2 and the
research companies SINTEF and NORCE have
joined forces to establish The Norwegian Euro
Competence Centre. The competence centre raises
awareness and provides Norwegian SMEs with the
expertise necessary to take advantage of inno-
vation possibilities created by HPC (High-Per-
formance Computing) technology. This includes
HPDA (High-Performance Data Analytics), ML

ODFKLQH OHDUQLQJ DQG $, $UWLfFLDO LQWHOOLJHQFH
thus increasing the SME's competitiveness.

Industrial organisations Involved

This success story is a result of a proof-of-con-

cept evaluation carried out by NORCE in colla-

ERUDWLRQ ZLWK % WKH fEUHJODVV FRPSDQ\ %
(KWWSV 7ZzZz E fEUMchpithlived oAR P

HIWHQVLYH JODVV fEUH H[SHUWLVH GHYHORSHG RYHU
years. Its history started with the Belgian plant in

%DWWLFH ZKLFK VDZ LWV fUVW SURGXFWLRQ UXQ LQ
as part of Owens Corning. In 2008, 3B was for-

med as an independent company integrating three

of the sites formerly owned by Owens Corning:

the two benchmark manufacturing facilities of

Battice (Belgium) and Birkeland (Norway), as well

as our Customer Service Centre based in Brussels

(Belgium).

The Challenge

% WKH fEUHJODVV FRPSDQ\ LV SURGXFLQJ GL,HUHQW

W\SHV RI fEUHJODVV 7KH SURGXFWYV DUH ZRXQG RQWR
bobbin shapes at a speed of typically 50km/h. The
production is to a high degree automatic. One the
remaining manual procedures is the detection of

EUHDNLQJ fEUHV GXULQJ WKH ZLQGLQJ SURFHVYV

The aim of the collaboration was two-fold. The

fuvw DLP ZDV WR LQYHVWLIJDWH WKH SRVVLELOLW\ WR DXWR
PDWLFDOO\ GHWHFW EUHDNLQJ fEUHV XVLQJ WKH ZLQG

LQJ PRWRUjV FXUUHQW PHDVXUHG ZLWK D IUHTXHQF\

RI' +] ,Q WKH H,RUW WHDP PHPEHUV RI 'U 3DXO

-HQVHQ % DQG 'U .ODXV -RKDQQVHQ 125&(
have been collaborating to design time series ana-
lysis procedures capable to perform the detection.
The second aim was to increase 3B’s competence
in data analytics, machine learning and modeling.
This was achieved by the named collaboration as
ZHOO WKURXJK DQ H..FLHQW -OHDUQLQJ E\ GRLQJ DS
proach.

Photo: Denny Miiller // Unsplash




The Solution The Business impact

As a results of our collaboration, we developed an The impact of this investigation is two-fold. The

anomaly detection procedure based on the results help the company management to take

following key elements: informed decisions on the development of their

BSemi-supervised learning, i.e., modeling of only break-detection strategy. Further, the company is

the normal behavior of the time series (one class EHWWHU SUHSDUHG WR DVVHVYV WKH FR
FODVVLfFDWLRQ XVLQJ D N PHDQWLHRYWHKMWSLRRIEKDWHKGU HGXFDWLQJ WKH
Gaussian mixture model, analytics, machine learning and modeling.

BA four-dimensional smoothed feature space

derived from the one-dimensional time series of %HQHfWYV

FXUUHQWY XVLQJ WKH WLPH DQG YWWH FIROO WEKRIHHWRERK..ZDV EHQHfFLDO

cients of a time-local polynomial approximation, NORCE:

BA smoothing in score-space using exponential has learned about the challenges of an interes-

smoothing. ting industry partner,

7KH TXDOLW\ RI WKH GHWHFWLRQ FRRdeRtENdg heki@rltheRdve) di/rachinel learning

increased to reach a precision and recall of 98.5% competence in SMEs and

respectively 77.6%. The relatively low recall is understands better to which extent machine

due to end-of-bobbin anomalies, which has to be learning procedures can provide added value to

KDQGOHG GL,HUHQWO\ industry partners.

% WKH fEUHJODVV FRPSDQ\
has gained insight into the capabilities of advan -
ced machine learning procedures and
XQGHUVWDQGY EHWWHU WKH-FRPSHW|
red to apply machine learning in their company.

Figure 1: Time Series, normal (green), abnormal (red

JLIXUH 3UHFLVLRQ UHFDOO FXUYHV 7KH HYDOXDWLRQ KDV
been bootstrapped 100 times. The blue points show the
SUHFLVLRQ UHFDOO SRLQWV WKH UHG OLQHV JLYH WKH DYHUDJH
SUHFLVLRQ UHFDOO FXUYH DQG LWV XQFHUWDLQW\ LQWHUYDO
standard deviation.

Figure 2: Partitioning of normal time series with minimum size 1000into

362 partitions.
. . Figure 4: Display of abnormal points as detected by
»Glass Fibre Production WKH DOJRULWKP 7KH LGHQWLfFDWLRQ RI DEQRUPDO SRLQWV
>Time Series Analysis (hormal o). This i due t0 he modeling of Sope an
>Anomaly Detection curvature
> Semi-Supervised Learning
Contact:
>Industry Sector: Process Inndustry, . -RKDQQVHQ
Material Services NORCE Norwegian Research Centre AS,

Nygéardsgaten 112, 5008 Bergen, Norway,
K >Technology: Machine Learning Email: kljo@norceresearch.no




Code Modernization for the
Glass Industry

Turkish National e-Science e-Infrastructure (TRUBA), operating

XQGHU 7XUNLVK $FDGHPLF 1HWZRUN DQG ,QIRUPDWLRQ &HQWHU 78%,7%.
8/$.%,0 LV WKH FRRUGLQDWRU Rl 1&& 7XUNH\ OLGGOH (DVW 7THFKQLFDO
8QLYHUVLW\ 0(78 6DEDQFO6 8QLYHUVLW\ 68 DQG ,VWDQEXO 7HFKQL

cal University National Center for High-Performance Computing

(UHeM) are the third parties of the NCC.

While METU is a public university based in Ankara, SU is a privat-

ely-funded university in Istanbul. ITU UHeM, also based in Istanbul,

provides supercomputing and data storage services to academic and

industrial users. Our competencies include High-Performance Com-

SXWLQJ +3& +LJK 3HUIRUPDQFH 'DWD $QDO\WLFV +3'$ S$SUWLfFLDO
Intelligence (Al), CUDA, Materials Science, Computational Fluid Dy-

QDPLFV ¢&)' DQG VHYHUDO RWKHU fHOGV 7KH WKLUG SDUW\ SUHVHQWL
WKLV VXFFHVV VWRU\ LV 6DEDQF6 8QLYHUVLW\

Industrial Organisation Involved
As one of the most powerful industrial conglomerates in Turkey,
LIHFDP LV D JOREDO SOD\HU LQ DOO NH\ DUHDV RI
internationally renowned for its ever-growing production power,
KLIKO\ UHSXWDEOH EUDQG LPDJH VXSHULRU SURG
creating sustainable growth approach. It is currently one of the
world's leading glass producers with production operations located
in 14 countries on four continents, 24 000 employees, and sales in
over 150 countries around the globe.

Technical Challenge
L'IHFDP IDEULFDWHY JODVV SURGXFWYV XVLQJ FXVV
They use a simulation code written some decades ago that traces
the glass particles inside the furnace. In a nutshell, the longer the
SDUWLFOHY VWD\ LQVLGH WKH IXUQDFH -WKH EHW\
duct. To achieve this, they need to perform simulations with many
particles; however, the computational cost increases enormously as
the number of particles increases.
To overcome this problem, the company applied for support from
the center for consultancy on code modernization and scalable
parallelization of the code to decrease the design process of the
furnaces.

Photo: Joel Filipe // Unsplash
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Solution
Before the use-case study, the
simulation process was taking
GD\V DQG L!'HFDP ZDV OLPLWHG
by small models to make the
process faster and wanted to
increase the size to have more
accurate simulations. In this case
study, after discussions, we all
agreed that converting the whole
codebase to C++ was the main
path we needed to follow.

The competence center helped

LIHFDPiV HQJLQHHUV WR FRQ
vert the code to a more modern
architecture and discuss/recom-
mend parallelization strategies
on a multicore system with
OpenMP. At last, the Fortran
code is translated to modern
C++ line by line, except goto
statements which are translated
as loop constructs for better
readability. Then, the dead code
is eliminated to reduce code size.
Common logical patterns are
converted to functions for better
readability.

Figure 1. Tracing the glass particles inside the oven

Business Impact

In the simulation code, the par-
ticles are processed in batches.
After the code is parallelized
and modernized, the batch size
is increased from 10 to 1000.
The reason for using a large
batch size is the long-tailed
running time of some of the
particles; using a larger batch
size and dynamic scheduling,
we were able to increase core
utilization to > 90% from < 20%
on the development machine
(with 16-core/32-thread AMD
Ryzen9).

On the longest-running test
FDVH SURYLGHG E\
Fortran code was taking 7 hours

14 minutes on the development
machine, whereas unoptimized
C++ code takes only 27 mi-
nutes 21 seconds. On a server
with 20-core Xeon 6148 2.40
GHz, the code only takes 286
seconds. Even when a single
thread, the runtime is 18 minu-
tes, a huge speed-up compared
to 7 hours on the development
machine. Using 20 cores, the
new implementation was able
to achieve 3.86x speedup which
can be further improved.

LIHFDP WKH

»>Glass Production

>Particle Simulation

»>Code Modernization

>Industry Sector: Glass Manufacturing & Engineering

>Technology: HPC

Figure 2. Execution time in seconds w.r.t number of threads used.

%HQH[fWYV

We were able to translate a
complicated numerical code that
depends on depreciated techno-
logies to modern C++.

While translating, improve-
ments in both maintainability and
performance are done.

In addition, the implementa-
tion is parallelized to use multip -

OH FRUHV ZLWK H..FLHQF\ D

runtime is reduced from hours to
minutes.

Contact:

.DPHU .D\D

6DEDQF6 8QLYHUVLW\
Computer Science and Engineering
Email: kaya@sabanciuniv.edu
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Numerical Analysis and Assessment
of a conceptual Dam Proposal

Croatian Competence Centre (HR HPC CC) provides end users from

VFLHQWLfF DQG KLIJKHU HGXFDWLRQ FRPPXQLWLHY YDULRXV LQGXVWULE
public administrations, access to innovative solutions adapted to

the level of maturity of national and European High-Performance

Computing (HPC) infrastructure. HR HPC CC helps strengthen exis-

ting and develop new national competencies for High-Performance

Computing (HPC), High-Performance Data Analytics (HPDA) and

WKH DUHD RI $UWLfFLDO ,QWHOOLJHQFH $,

Organisations Involved Technical Challenge
&:.: JHOVHQWXQQHO *PIBE partner has been deve-
&R .* LV DQ 60( FRQW Wpikg\ 8Mall river dam that
developing a hydroelectric power should meet energy production

plant for the Municipality of UHTXLUHPHQWY VR DV WR EH D YLDEOH
Ramsau b. Berchtesgarden. They  option while also integrating
are a small and agile SME in the into the surrounding environ-
HQJLQHHULQJ fHOG ment with minimal disturbance/
changes.

NCC'’s goal in this project was
the assessment of the feasibi-
lity of such a dam, assessment
RI SRWHQWLDO ,RRGLQJ DQG RYHUDOO
integration into the environment
which entails the development of
visual materials. Dam feasibility
was determined analytically (by
D WKLUG Sbuw\ ZKHUHDV ,RRGLQJ
analyses and visualization were
done by the NCC using Compu-
tational Fluid Dynamics (CFD).

Design / environment integration




Solution
Numerical simulations were
based on the current state-of-
WKH DUW DSSURDFK WR ,RR(
sessment. An open-source CFD
software stack was employed
and a customized solver based
on the Volume of Fluid metho-
dology was developed to ascer-
tain the possibility and extent of
WKH ,RRGLQJ UHJLRQ LQ D U
environment. Terrain and rea-
. OLVWLF ULYHU LQ,RZ GDWD
Dam — numerical model REWDLQHG %DVHG RQ fQGL'
improvements in the current dam
design were suggested in order
to ensure safety.

Business Impact

Due to the complexity of the
problem, the only viable ap-
proach to solve this task is either
by using Computational Fluid
Dynamics or a similar numerical
approach. However, conventio-
nal computers lack the proces-
sing power to resolve this prob-
lem in a reasonable time frame,
which is important due to tight
project development schedules.
By utilizing HPC resources,
simulations were completed in a
time frame that is several orders
of magnitude smaller. Input by
the experts from the Academia,
fQGLQJV DQG VXJIJHVWHG VF
incentivized the SME partner

to investigate the use of HPC
resources for their proprietary
code as well as explore future
collaborative projects.

Flooding assessment

%HQH[fWYV
Assessment time reduced by
several orders of magnitude
Approach allows iterative
design changes to resolve safety

concerns
Computational Fluid Dynamics
HPC
Dam
Flooding
Safety
Mechanical Engineering
Volume of Fluid
Industry Sector: Mechanical Engineering, Environment Contact:
/DGR .UDQMIHYLE
Technology: HPC Email: lado.kranjcevic@riteh.hr




Manufacturing and Engineering

Enabling HPC Usage

for Expensive ML Tasks on Manufacturing Environments

Turkish National e-Science e-Infrastructure

(TRUBA), operating under Turkish Academic Net-

ZRUN DQG ,QIRUPDWLRQ &HQWHU 78%,7%. 8/%.

BIM) is the coordinator of NCC Turkey. Middle

(DVW 7THFKQLFDO 8QLYHUVLW\ 0(78 6DEDQFO6 8QL
versity (SU), and Istanbul Technical University

National Center for High-Performance Computing

(UHeM) are the third parties of the NCC.

While METU is a public university based in Ankara,

SU is a privately-funded university in Istanbul. ITU

UHeM, also based in Istanbul, provides supercom-

puting and data storage services to academic and

industrial users. Our competencies include High-

Performance Computing (HPC), High-Perfor-

PDQFH 'DWD $QDO\WLFV +3'$ S$SUWLfFFLDO ,QWHOOLJHQ
ce (Al), CUDA, Materials Science, Computational

JOXLG '"\QDPLFV &)' DQG VHYHUDO RWKHU fHOGV
The particular third-party presenting this success

VWRU\N LV 6DEDQF6 8QLYHUVLW)\

Industrial organisations Involved

Erste Software is an SME founded in 2017 in
Ankara, Turkey. Its focus is smart environments,
and its main expertise is on Internet of Things and
Big Data solutions. Despite being a young SME,
Erste employs an experienced R&D team that

has been involved in several EU-funded projects
mainly leveraging industrial 10T technologies such
as Optimum, Pianism, I2Panema, Machinaide,
and Gamma. Overall, the company has three main
products (1) loTWare, an engineering tool suite
for enhanced smart environments (2) MobiVisor, a
secure mobile platform management tool, and (3)
'"HWDQJOH DQ LQQRYDWLYH |HD WY #HisEweynH Gskdh RUW DQG
TXDOLW\ DQDO\VLYVY VRIWZDUH

The Challenge

Erste is working on two international manufactu- milli-second. Having expertise on streaming data
ULQJ SURMHFWY 7KH\ UHTXLUH $ @décesbia) Ersta\dld RwHaRe@nipHPG skills or
Predictive Maintenance models trained on a huge know-how on HPC clusters, SLURM, etc. This is

DPRXQW RI GDWD 7KH FRPSDQ\ LWhKthdwh@/e apple@ fof sugport from the center.
front-end and back-end development; the R&D
WHDP ZDV GHYHORSLQJ SUHGLFWLRQ DQG FODVVLfFDWLRQ
algorithms to reduce the maintenance cost and
downtime of the press machines used in
production.
However, in their use-case, the data can stream
from up to 10 production lines, each having 3-10
PDFKLQHY DQG HDFK PDFKLQH LV HTXLSSHG ZLWK

sensors producing tens of data points in every




The Solution

As ML models get larger, the amount of time and
resources needed for training that doesn’t reduce
the performance gets larger as well. Using an HPC
cluster answers Erste‘s needs in terms of com-
putation resources. In this way, the end-to-end
predictive maintenance tool they have can work
on-site as is without consuming the critical server

The Business impact

Considering the size of the manufacturing compa-

nies and the data that is produced/gathered from

the machines, the tool will improve the applica-

bility of the ML on Erste’s solution. For instance,

training a medium-sized ML model on the server

containing the streaming DB and answering the

TXHULHVY WDNHV DURXQG KRXU RQ F

UHVRXUFHV ZKLOH RTRDGLQJ KHDYXOBUMWDNNVHVRHLQJ H[HFXWHG RQ LW

leverage an external cluster and being able to per-
form them faster than regular servers. This being
said, there was no such solution enabling HPC
usage at the time when we started the use case.
With the center's consultancy and guidance, a so-
lution that enables HPC usage is designed.

Given a set of future tasks, the tool can auto-
matically handle data movement, training, dow-
nloading models and deploying them back to the
on-site server. To implement it, an Erste engineer
has learned to use SLURM, which is a cluster
management and job scheduling system providing
an interface for executing and monitoring tasks,
and managing the contention for resources. At the
end of the use case, Erste completed a proof-of-
concept implementation of this module for their
ML-based predictive-maintenance tool.

Figure 1: Task creation Ul

>2TRDGLQJ 0/
>Manufacturing
»Streaming Data

>Industry Sector: Manufacturing and Engineering

K >Technology: HPC, Al

high-end CPUs, the time reduces to around 30

minutes (on 8 cores) and with a single GPU, the

training takes less than 10 minutes. Overall, the

tool developed in this use-case allows Erste to

keep the scarce on-site computational resources

dedicated to their end-to-end Predictive Mainte-

nance tool, basic data processing, e.g., rule-ba-

sed anomaly detection on streaming data and data

TXHULHY DQG OHYHUDJH H[WHUQDO +3&

%HQHfWYV

A state-of-the-art tool has been developed to
RTRDG VWUHDPLQJ GDWD FRPSXWDWLR(
cluster has been developed

The tool allows on-site computational re-
sources which are usually scarce to be dedicated
for the actual task

6LIJQLfFDQW SHUIRUPDQFH LPSURYHPI
obtained in ML training

Figure 2: Scheduling of Data Transfers

Contact:

.DPHU .D\D 6DEDQF6 8QLYHUVL!
Computer Science and Engineering,

Email: kaya@sabanciuniv.edu




Integrated HPC-HPDA
'RUN,RZ IRU 3LSH )ORZ $VVHV\

Croatian Competence Centre (HR HPC CC) provides end users from

VFLHQWLfF DQG KLIJKHU HGXFDWLRQ FRPPXQLWLHYV YDULRXV LQGXVWUL'
public administrations, access to innovative solutions adapted to

the level of maturity of national and European High-Performance

Computing (HPC) infrastructure. HR HPC CC helps strengthen exis-

ting and develop new national competencies for High-Performance

Computing (HPC), High-Performance Data Analytics (HPDA) and

WKH DUHD RI $UWLfFLDO ,QWHOOLJHQFH $,

Industrial Organisation Involved

Adria-electronic d.o.o0. is a company founded in 1974 that specia-
lizes in intelligent electrical systems, automation and control. The
company’s main products are intelligent sensing systems for hotel
rooms, building automatization systems and electrical energy sen-
VLQJ HTXLSPHQW DQG VRIWZDUH

Technical Challenge

60( SDUWQHU UHTXLUHG KHOS ZLWK XOWUDVRQLF .
general sensing and automation. Therefore, a series of experimen-

tal test measurements had to be conducted, obtained experimental

GDWD KDG WR EH DQDO\WHG DQG VXEVHTXHQWO\ >
V\VWHPV WKDW LQWHJUDWH GL,HUHQW VHQVLQJ W

Photo: Samuel Sianipar // Unsplash




Manufacturing and Engineering

Solution
NCC Croatia along with the De-
partment of Fluid Mechanics and
Computational Engineering at
the Faculty of Engineering, Uni-
versity of Rijeka, assisted with
ELJ GDWD DQDO\WLFV RI ,RZ PHWHU
oscilloscope measurements.
Members of the Faculty con-
ducted experimental measure-
ments in order to obtain large
datasets which were subse-
TXHQWO\ XVHG WR VWDWLVWLFDOO\
DQDO\VH DQ 60( GHfQHG V\VWHP
Due to the complexity of the
GDWDVHWV FRPSXWDWLRQDO UHTXLUH
PHQWY ZHUH VLJIQL f F Bd@nVof e Hpnfentd seMy K H
use of extensive computational
UHVRXUFHY ZDV UHTXLUHG

Business Impact

This collaboration enabled pro-
totyping and potential develop-
ments to be used in a future
commercial solution.

%HQHfWYV
Insight/knowledge of the sys-
tem behaviour
Gathered information and
conclusions will facilitate de-
velopment of future products
and solutions

Results agreement for the conducted calibration and analytics model

>Data Analytics
>Big Data
>Measurements
»Sensors

> Automation

Industry Sector: Mechanical Engineering Contact:
/IDGR .UDQMIHYLE

»Technology: Big Data Email: lado.kranjcevic@riteh.hr
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Software development and
scalability in HPC environment

Croatian Competence Centre (HR HPC CC) provides end users from

VFLHQWLfF DQG KLIJKHU HGXFDWLRQ FRPPXQLWLHY YDULRXV LQGXVWULE
public administrations, access to innovative solutions adapted to

the level of maturity of national and European High-Performance

Computing (HPC) infrastructure. HR HPC CC helps strengthen exis-

ting and develop new national competencies for High-Performance

Computing (HPC), High-Performance Data Analytics (HPDA) and

WKH DUHD RI $UWLfFLDO ,QWHOOLJHQFH $,

Organisations Involved Technical Challenge
,% 1XMLE M G R R LV BMESbitward @veop& was
R...FH IRU ,RZ PRGH O Oiht@éstéd.ikimdproving current

numerous projects over the past state of the code that was being
\HDUV 7KH 2...FH KDntermBlly developed. Three tasks
ked on various models for use ZHUH GHfQHG 7KH FRGH LQ TXHV
in water management, including WLRQ LV D ,RZ PRGHOOLQJ VRIWZDUH
Hydro_AS-2D, Hydro_GS-2D, that utilizes implicit approach.
Hydro FT-2D, Laser_AS-2D, Primary goal was to improve the
+,RZ QHWZRUN JHQHU D Werall petfevirance i.e. develop
More than 400 hundred institu- a highly-parallelizable code that
tions worldwide have success- can be used on HPC systems.
fully implemented the models. Secondary goal was related to

the implementation of a licen-
sing/protection methodology
that would allow commercial

use of the code on HPC systems
with isolated backend. Finally,
the assessment of the code and
comparative analysis had to be
conducted.




Solution Business Impact

Coding specialists have wor- 7KH FRGH LQ TX-HVWLRQ HDU
ked with the code developer ly variants) was a commercial

to optimize the Fortran code success in its own right. Howe-

LQ TXHVWLRQ XVLQJ 2% iz ecrdlogy moved

MPI. Achieved parallelization/ forward, competitors have been

scalability has been assessed able to provide similarly accurate

RQ GL,HUHQW SODW IR @dril'\gwhitlp cempuied results.

HPC system. NCC has provided Implemented parallelism was

+3& UHVRXUFHV IRU W Boddu®edHiR arddf to ensu-
use case. Software licensing has re a competitive edge. Results

been implemented and evalua- (performance) incentivized new
ted. Accuracy of the results the companies to investigate and
code provides has been compa- adopt newly developed code.
red with the results calculated Although there is room for

by market competitors. Coope- improvement, current computa-
ration is still ongoing, with focus tional gains in conjunction with
on commercialization and HPC- overall accuracy have already
deployed software adoption. increased sales and overall inte-

rest in the software.

YHQHfWYV

Increased performance and
scalability

Competitive edge

Use of new methodologies/
technologies/hardware

6FDOLQJ LPSURYHPHQWYV IRU D VSHFLfF WHVW FDVH

Computational Fluid Dynamics
HPC

Software

OpenMP

Code Development

Industry Sector: Mechanical Engineering,
Environmental Engineering Contact:
/DGR .UDQMIHYLE

Technology: HPC Email: lado.kranjcevic@riteh.hr
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Finance
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The National Competence Centre of Bulgaria (NCC-Bulgaria) in the

area of HPC, HPDA and Al has the goal to enhance and develop the

competences of the Bulgarian computational community, making full

use of EuroHPC resources and the EuroCC partnership.

NCC-Bulgaria is built by a consortium coordinated by the Institute

of Information and Communication Technologies at the Bulgarian

$FDGHP\ RI 6FLHQFHV ,,&7 %%$6 DQG W-ZR PHPEHUV 6RfD 8QL

YHUVLW\ m6W .OLPHQW 2KULGVNLn 68 DQG 8QLYHUVLW\ RI 1DWLRQDO I
:RUOG (FRQRP\ 81:( 7KH\ FROODERUDWH ZLWK 6RfD 7HFK 3DUN

where the Discoverer EuroHPC supercomputer is operating.

Organisations Involved Technical Challenge

The department of Scalable Computational accelerators

Computing and Applications R,HU VLIJQLfFDQW DGYDQWDJHV LQ
(SCA) with HPC Centre is one of terms of computational power

the departments of the Insti- when compared with regular

tute of Information and Com- CPUs. However, when dealing

munication Technologies at the with the problem of fast ge-

Bulgarian Academy of Sciences neration of low-discrepancy

(ICT-BAS). It manages the VHTXHQFHV XVLQJ DFFHOHUDWRUYV
HPC centre where is located the one has to take into account that

supercomputer Avitohol. any complex logic operations

The department SCA with HPC DQG EUDQFKHYVY LQ WKH FRGH UHTXLUH
centre is focused on activities VLIQLfFDQW UHZULWLQJ RI WKH FRGH
in the development and deploy- and may become a bottleneck in

ment of Cloud middleware and D TXDVL ORQWH &DUOR VLPXODWLRQ
software components, methods, algorithm. Such algorithms are

algorithms, and applications sui- used in problems with hundreds

table for Cloud and HPC compu- DQG IUHTXHQWO\ WKRXVDQGV RI

ting systems. dimensions, arising from pri-

cing problems in Mathematical
Finance.




Modern compilers have powerful
built-in vectorisation and opti-

tion capabilities of the compiler
for best results.
In order parts of the code, we

PLVDWLRQ WHFKQLT X H&briemized\thdlayio epErations

good speed-up to be achieved
for codes that have suitable
patterns of executing loops and
memory accesses. When dealing
with our problem, we divided the
codes into two parts. For those
parts where we expected that
the compilers can do better job
at vectorisation/optimisation, we
added suitable labels at critical
points in the code, where some
compiler directives or parame-
ters can be varied, and then we
considered the performance of
the code on certain representa-
tive test cases as a loss function
that is to be optimised.

The optimisation problem is
high-dimensional, with mostly

LOWHJHU YDULDEOHYV

optimum we employed a gene-
tic algorithm and we obtained
acceptable performance. Inte-
restingly, in some places it was
better to disable the vectorisa-

Supercomputer Applications
High-dimensional simulations

Industry Sector: Finance

Technology: HPC, Al

in a way that decreases bran-
ching or at least groups together
threads with similar branching
patterns.

In some cases branching was
replaces with a combination of
logic and arithmetic operations
that achieves the same overall
result. Optimising this second
part was more time-consuming
but achieved much better impro-
vement in execution speed.

plications, e.g., in Mathematical

Physics and Finance. In addition

to that, the reduced computa-

tional cost of generation enabled
YDULRXV H,RUWV IRU RSWLP
SDUDPHWHUYV RI WKHVH VHT!
and their distribution properties.

Such optimisation procedures

employ heuristic optimisation
WHFKQLTXHYV LQ D VHWWLQJ
very high number of parameters

(thousands). The results from

the optimisations are stored and

can now be used in solving com-

plex practical problems. -

%BHQHfWV

6FLHQWLfF ,PSDFW Fastgeneration of low-discr

Various families of low-discre-

SDQF\ VHTXHQFHYVY HQDEOHYV

SDQF\ VHTXHQFHYVY DUHRYWXOVH®RQWH &DUOR PHW
DQG XVHG LQ GLYHUVHRDXDXEHIWRRKRPSXWHUVY HTXLS

te Carlo methods. Our codes
dealt with the Sobol and Halton

with accelerators, with their
superior accuracy in complex,

YRU XfHQEAHM WK HF K D U higiRdnénSidnalptdslems.

most popular families in use. The

ability to generate terms of the-

Leveraging compiler’s ability
to optimise and vectorise saves

VH VHTXHQFHV RQ V\V déreRpment VhK and decreases

accelerators remove a possible
bottleneck in many practical ap-

code complexity.

Decreasing the computational
cost of the generation process
enables other algorithms and
WHFKQLTXHVY WKDW RWKHUZ
unfeasible.

Contact:
Prof. Emanouil Atanassov,
Email: emanouil@patrallel.bas.bg

3URI $QHWD .DUDLYDQRYD
Email: anet@parallel.bas.bg

$VVRF 3URI 6Rf\D ,YDQRYVNL

Mariya Durchova,
Email: mabs@patrallel.bas.bg

Institute of Information and
Communication Technologies,
Bulgarian Academy of Sciences



The French NCC: CC-FR, dedicated to HPC,
HPDA and Al technologies, brings together the
community of technology providers and users.
CC-FR federates the HPC, HPDA and Al ecosys-
tem and supports SMEs on the use of intensive
computing, high-performance data analysis and
DUWLfFLDO LQWHOOLJHQFH

Organisations Involved

CC-FR, set up within the framework of EuroHPC,

is managed by the European Pole of Competence

in high performance digital simulation Teratec, in

association with the European Center for Advan-

FHG 5HVHDUFK DQG 7UDLQLQJ LQ 6FLHQWLfF &RPSXWLQJ
Cerfacs and with the participation of the Big Na-

WLRQDO (TXLSPHQW ,QWHQVLYH &RPSXWLQJ *HQFL

Photo: shutterstock.com

Horae Technology is an entrepreneurial and inde- The Challenge

pendent investment management company, foun- In September 2021, Horae Technology contacted

ded in 2021. Their mission is to enhance the value WKH && )5 7TDLORUHG 3URJUDP WR EHQ
of their clients’ savings. Horae Technology addres -  high-level support in intensive computing.

ses both private clients and institutional investors

through the mutual fund « Horae Opportunities

» and the management of customised mandates.

LWK WKH VXSSRUW Rl WKH (FROH 3RO\WHFKQLTXH +R

rae Technology develops experimental decision-

VXSSRUW DOJRULWKPV LQVSLUHG E\ EHKDYLRXUDO fQDQFH
and deep reinforcement learning




Solution Business Impact

In collaboration with CRIANN (Regional Centre Up to day, Horae Technology continues to improve

Information Technology and Digital Applications LWV WRRO DQG WKH\ DLP IRU D IXOO0O LQ
Normandy), Horae Technology was able to access cial intelligence in their investment process over a

WKH 0<5,$ VXSHUFRPSXWHU HTX Ip&i®sdos6 mMbvh& PR UH

than 10,000 computing cores connected in very

high throughput, and capable close to 700 trillion

transactions per second. Y%HQHfWYV
Thanks to the CRIANN high-level expertise in This computing power enabled the company to...
intensive computing, Horae Technology has been 6LIQLfFDQWO\ LPSURYH WKH FDOFXOL

DEOH WR VLIJQLfFDQWO\ LQFUHDVIHQWK B GIRIZHJF RIDIOMRULWKPiV DUWLfFL!
DUWLfFLDO LQWHOOLJHQFH WRRO AcCeerate ihel periermxn¢anitsitdol thirough W V

models. Individual and personalized support also the parallelization of its code and the ability to
HQDEOHG WKH FRPSDQ\ WR TXLFNDQ E®\FRPHKEXWRKRXVDQGYV RI fQDQFLD!
mous in the use of the MYRIA supercomputer. simultaneously

Figure 2: Retroactive evaluation of buy and sell signals

>HPC
Al
>HPDA
>Algorithm Contact:
>Parallelization 'U .DULP $]RXP
LinkedIn: https://www.linkedin.com/
>Industry Sector: Finance in/karim-azoum-45011710a

Email: .DULP D]JRXP#WHUDWHR IU
>Technology: Al +33 7 62 74 03 60




Optimization, parallelization and
porting
of an Al algorithm to HPC Architecture

The French NCC: CC-FR, dedicated to HPC, HPDA and Al techno-

logies, brings together the community of technology providers and

users. CC-FR federates the HPC, HPDA and Al ecosystem and sup-

ports SMEs on the use of intensive computing, high-performance

GDWD DQDO\VLY DQG DUWLfFLDO LQWHOOLJHQFH

Organisations Involved Advestis, https://www.advestis. Technical Challenge
CC-FR, set up within the frame- com, is a European Contract Advestis integrated the CC-FR
work of EuroHPC, is managed Research Organization (CRO) 7TDLORUHG 3URJUDP
by the European Pole of Compe- with practice of data science. from a high-level support in
tence in high performance digital Based in Paris, Advestis is a pure  intensive computing.

simulation Teratec, in associati- player in data science, with 14

on with the European Center for data scientists and more than 40

Advanced Research and Training  projects since 2011. Advestis
LQ 6FLHQWLfF &RPSXWio@des&esaurde§td put into

and with the participation of the production machine learning
%LJ IDWLRQDO (TXLS Ppip@ies, DhairleaMd to push
ve Computing Genci. the Technology Readiness Level

(TRL) of their customers' inno-
vationsin data science projects
for: Financial institutions, Pre-
dictive maintenance and Medical
research.

WR EHQ



JLIXUH ORJR RI WKH 1,/%$5 (1&&6 FROODERUDWLRQ

Photo: CHUTTERSNAP // Unsplash

HPC, Al

Optimisation, Parralelization
Predictive Maintenance
Medical Research

Industry Sector: Finance, Predictive
Maintenance and Medical Research

Technology: Al and HPC

Solution

Advestis integrated the CC-FR
7TDLORUHG 3URJUDP WR EHQ
from a high-level support in

intensive computing.

Business Impact

Thanks to CRIANN high-level

expertise in intensive computing,
$GYHVWLYV ZDV DEOH WR VLJ
ly increase the power of its Ad-

Learn algorithm. Individual and

personalized support has also

HQDEOHG WKH FRPSDQ\ WR 1
become autonomous in the use

of supercomputer.

%HQH[fWYV

This computing power enabled

the company to:
6LIJQLfFDQWO\N LPSURYH W}
calculation time of its AdLearn

algorithm
Accelerate the performance of

its AdLearn algorithm through

the parallelization of its code.

Contact:

'U .DULP $]RXP

Email: .DULP DIRXP#WHUDWHF II
+337 62 74 03 60




Finance

Nested Named Entity Recognition

via Language Model Based Neural Architecture

Turkish National e-Science e-Infrastructure

(TRUBA), operating under Turkish Academic Net-

ZRUN DQG ,QIRUPDWLRQ &HQWHU 78%,7%. 8/%.

BIM) is the coordinator of NCC Turkey. Middle

(DVW 7THFKQLFDO 8QLYHUVLW\ 0(78 6DEDQFO6 8QL

versity (SU), and Istanbul Technical University

National Center for High-Performance Computing

(UHeM) are partners of the NCC.

While METU is a public university based in Anka-

ra, SU is a privately-funded university in Istanbul.

ITU UHeM, based in Istanbul, provides supercom-

puting and data storage services to academic and

industrial users. Our competencies include HPC,

HPDA, Al, CUDA, Materials Science, Computatio- The Challenge

QDO )OXLG "\QDPLFV &)' DQG VHNamedERREdOGhItiorf (NER3 ¥ a natural

07z 8+HO LV SUHVHQWLQJ WKLV VXTFAHIADYVWBURFHVVLQIJ WDVN WKDW HJ[
categories such as person names, organizations,
ORFDWLRQV TXDQWLWLHVY PRQHWDU\ Y

Industrial organisations Involved D WH[W ORVW 1(5 PRGHOV IRFXV RQ ,D\
Founded in 2015 in Turkey, Artiwise is helping which are concepts that can only be associated

companies improve their customer satisfaction with one category. However nested NER entities

by providing actionable insights. By consolidating can provide a more complete view of the informa-

all customer communication channels on a single WLRQ )RU H[DPSOH D ,DW 1(5 PRGHO P
platform, Artiwise enables companies to unders- 0&KHOVHD )RRWEDOO &OXEm DV DQ RUJ
tand the sentiment of their customers. Artiwise is LQ VRPH FRQWH[WYV 0&KHOVHDmM PD\ UH|I
the 1st company to measure customer satisfaction tion. A model using nested entities would be able

E\ DQDO\]ILQJ WKH HPRWLRQV RI RX&apiureRHiWigtimtG FRt, NERNodels may

tools such as root-cause analysis, aspect-ba- have limitations in their ability to handle complex

sed sentiment analysis, instant customer insights, situations like this.

category-based customer satisfaction scores, and

periodic comparison reports to help companies The Solution

identify the factors that contribute to customer This research presents a method for identifying

dissatisfaction and churn. By providing a holistic named entities in economic news articles written

view of customer feedback, Artiwise helps com- in Turkish. Artiwise used a deep learning model

panies take a proactive approach improving the based on transformer-based language models

customer experience. and created a large dataset of annotated artic-

OHV 7KH GDWD UHTXLUHG FOHDQLQJ El
used, so they implemented a data-cleaning pipe-
line. Multiple annotators were able to label the
data at the same time using the annotation tool,
Artiwise Analytics, and a guide was used to ensure
consistency in the annotations. The model was
trained and evaluated on the TRUBA GPU clus-
ters, achieving an 82% micro-F1 measure. These
results suggest that the model is suitable for use

in industrial settings and may be able to address
various challenges in these domains. Artiwise is
grateful for the assistance of Dr. Sefer Baday,
their advisor, who provided valuable academic
insight. The use of TRUBA's GPU clusters was
crucial to the success of the projectl

JLIXUH $Q H[DPSOH IRU 1HVWHG 1HU SUREOHP




Business Impact YHQHfWYV
7KH FXUUHQW ,DW 1(5 PRGHOV DYDROSBEDWIVRR) MK H ... FLHQF\ WKDQNV WR
FXVWRPHUV FDQ H[WUDFW PHD QL @an dperatidnSuitd @dekhing-das&iRystems.

text, but they do not have the depth of understan- BUHFLVH DQDO\VLV WKDQ XVLQJ WKH ,
ding needed for more complex tasks. The company models.

has developed a model that can handle a variety of Understanding a document is key to extending

WDVNVY DQG KDYH WHVWHG LW RQ WWKH RS HRIWDMQ W GG BA\R D/ IHWWHQW GHSDUYV
in their project, this model can be used in various king domain.

industries. It is integrated into the Artiwise Ana-
lytics platform, making it easy for users to up-

load their data, tag the relevant categories, and
train the model using user-friendly interfaces.

The model is based on a large language model and
UHTXLUHV VLIQLfFDQW KDUGZDUH UHVRXUFHV VXFK DV
a GPU cluster, to train. Thanks to the support of
EuroCC, the company was able to test their model
on a GPU-based cluster and has decided to invest
in infrastructure by adding more GPUs to increase
their capabilities.

ZZZ EORRPEHUJKW FRP FHOHEL KLQGLVWDQ

Figure 2: Application Ul exapmple. (https:/
GD LNL LKDOH\H NDWLOGL

Figure 3: Change (in meters) in the various parts of the bicycle

>Nested Ner,

>Named Entity Recognition
>Machine Reading Comprehension
>Information Extraction

>Industry Sector: Finance/lnsurance, Automative,
Public Services

Contact:
Technology: Natural Language Processing, Deep Fatih Samet Cetin,
Learning, Machine Learning Email: fatih.cetin@artiwise.com
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ENCCS (EuroCC National Competence Centre Sweden).
ENCCS provides high-performance computing training and support
for industry, academia and public administration for free.

Organisations Involved
ERCO Pharma is a commercially
focused, emerging pharmaceu-
tical services and development
company — built on 20 years of

Technical Challenge

ERCO Pharma'’s proprietary
technology and tools, including a
high-resolution molecular model
of human skin, enable in silico

UHVHDUFK DW .DUR O L @vdelbg oDporehtiaVmxembrane

tet and strongly committed to
increasing the understanding of
the human skin barrier and ready
to help address transdermal
challenges.
https://ercopharma.se

permeability enhancers and drug
candidates. Using advanced mo-
lecular simulations, they are able

to assess the membrane inter-
DFWLRQ SURSHUWLHV
permeation enhancers on a scale
inaccessible to conventional in

vitro/ex vivo experiments on
skin.

Transdermal and topical drug
delivery allows for non-inva-
sive, pain-free, continuous drug
administration with reduced
VLGH H,HFWV DQG LQFUHDVFE
patient compliance compared
to per oral or intravenous drug
A2y €y . HigteEWNENsirRulations
are however computationally
expensive and need to run in
many-core systems.



With access to the VEGA super-
computer, ERCO Pharma is now
able to use 3 900 000 GPU
hours enabling them to explore
a new way of developing trans-
dermal, or topical, pharmaceuti-
cal formulations. The developed
model of the skin barrier struc-
ture is combining cryo-electron
microscopy (EM) images of skin
samples, molecular dynamics
(MD) simulations and EM image

VLPXODWLRQV IURP W kipraving<heieveldmnanhHpEo-

MD output systems. (Lundborg
et al., 2018)

Business Impact

This atomistic model for skin
permeability is patented by
ERCO Pharma AB.

Using HPC facilitates selecting
combinations of permeation
enhancers in a way that is not
possible based on experimen-
tal data from single permeation
enhancers.

ERCO Pharma envisions being
able to improve existing trans-
dermal formulations as well as

cess of novel delivery vehicles.

A combination of in vitro tests and molecular dynamics simulations can help identify combinations of permeation
KWWSV HUFRSKDUPD VH ZKDW ZH R,HU WRSLFDO IRU

enhancers not found from in vitro testing alone. (Image from

mulations/

Molecular Simulations
Medical Science
Molecular Model

Skin Model

Industry Sector: Pharmacy and Medics

Technology: HPC

YHQHfWYV

The MD skin permeability
simulations provide increased
knowledge about where, in the
skin barrier, a permeant is pas-
sing the slowest.

It also shows where, in the
skin barrier, permeability enhan-
cers are most likely to remain

DQG EH H,HFWLYH

This facilitates selecting com-
binations of permeation enhan-
cers in a way that is not possible
based on experimental data from
single permeation enhancers.

Contact:
Apostolos Vasileiadis
Email: apostolos.vasileiadis@ri.se




The Portuguese National Competence Center
(NCC) in EuroCC is coordinated by the Portuguese
national funding agency for science, research and
technology (FCT) and integrates several entities
that through the NCC provide their expertise and
capabilities to support the HPC adoption and usa-
ge in the country.

Industrial Organisations Involved

LIP is both a partner of EuroCC and partner of
INCD, the Portuguese Distributed Computing
Infrastructure. LIP facilitated the access and
supported BioSIM researchers in using the HPC
computing resources of INCD.

The Challenge

7KH FKDOOHQJH ZDV WKH LGHQWLfFDWLRQ RI GUXJV WR
prevent the interaction between the SARS-CoV-2

virus and the human cells with the screening of

thousands of molecules using HPC resources, to

identify and choose a set of molecules that could

bind to the Spike-ACE2 complex of SARS-CoV-2

and evaluate how strong the association was ai-

ming at experimental validation.




The Solution 7KH 6FLHQWLfF LPSDFW

To design drugs that can prevent the interaction Using the HPC resources provided by INCD, 200
between the virus protein and the human one, thousand molecules were screened. Once the mo-
the BioSIM researchers created a model of this lecules that presented the greatest potential were
process, using computational resources from the LGHQWLfHG WKH LQIRUPDWLRQ zZzDV PD
Portuguese National Distributed Computing In- other research groups that collaborated with the
frastructure (INCD). laboratory. Those molecules were tested both in
They used GPUs to study how molecular recog- vitro and in cellular models. Two molecules with
nition occurs between the Spike protein of the JRRG FDSDFLW\ WR LQKLELW WKH YLUX)
virus and the ACE2 receptors. The model served as  resulting in giving origin to two patents.
the basis for testing a large number of molecules BioSIM researchers are currently testing the two
FROOHFWHG IURP mYLUWXDO O L E ddduldd \hothe/ \Rri&kskurd\he preVirRifaky
of them could prevent the virus from infecting results show that they have the power to prevent
human cells. From this huge list of molecules, it the spike protein from binding to human cells. If
ZDV LPSRUWDQW WR fQG WKH RQHWKWKDW FRAPWGPEHGQ G/ MHR QH[W VWHS ZL
Spike-ACE2 complex and to see how strong this animal trials.
association was. To do this, additional CPU based
processing was performed against the database %HQHfWYV
of molecules. This enabled to assess, in atomic According to Sérgio Sousa from BioSIM,
detail, the ability of each molecule to block or limit mWKHVH FRPSXWDWLRQDO UHVRXUFHV
recognition between the two proteins. make a ranking of molecules, from the least to the

most promising,” he explains.

m,l ZH GLGQjW KDYH DFFHVV WR WKHP
tested a much smaller number of these molecules

and it would mean much less chance of success”.

>SARS-CoV-2
>COVID-19
>BioSIM,
>INCD

>Industry Sector: Biotechnology, Health Care,
Pharmaceuticals Contact:
Catarina Ferreira Goncalves

K »Technology: HPC, HPDA Email: catarinafg@lip.pt




The National Competence Centre of Bulgaria (NCC-Bulgaria) in the

area of High-Performance Computing (HPC), High-Performance

'‘DWD $QDO\WLFV +3'$ DQG $UWLfFLDO ,QWHOOLJHQFH $, KDV WKH JRD!
to enhance and develop the competences of the Bulgarian compu-

tational community, making full use of EuroHPC resources and the

EuroCC partnership.

The NCC-Bulgaria is built by a consortium coordinated by the Insti-

tute of Information and Communication Technologies at the Bulga-

ULDQ $FDGHP\ RI 6FLHQFHV ,,&7 %$6 DQG WZR PHPEHUV 6RfD 8QL
YHUVLW\ m6W .OLPHQW 2KULGVNLn 68 DQG 8QLYHUVLW\ RI 1DWLRQDO I
World Economy (UNWE). The three partners carry diverse technical

DQG VFLHQWLfF EDFNJURXQG LQ WKH DUHD RI +3& DQG ,&7 LQ JHQHUDO
as to ensure achievement of the project objectives and guarantee

WKH RYHUDOO VXFFHVVY 7KH SDUWQHUV FROODERUDWH ZLWK 6RfD 7HFK
where the Discoverer EuroHPC supercomputer is operating.

6FLHQWLfF 3IDUWQHUV ,QYROYHG

Two departments from IICT-BAS were involved in this study: (1)

the Scalable Computing and Applications (SCA) with HPC Centre

and (2) The Information Technologies for Sensor Data Processing

(ITSDP). The SCA manages the HPC centre and the main research is

focused on the development and deployment of Cloud middleware

and software components suitable for Cloud and HPC computing

systems while ITSDP is focused on development and evaluation of
DOJRULWKPY DQG VRIWZDUH OLEUDULHYV LQ WKH fI
DQG DUWLfFLDO QHXUDO QHWZRUNYV

Technical Challenge
This collaborative research project funded by the Bulgarian Science
Fund and performed by teams from the Institute of Information and
Communication Technologies and the Institute of Neurobiology at
the Bulgarian Academy of Sciences led to the development of a hie-
rarchical model of the human brain visual system.

It was implemented using NEST Simulator - an open source
platform running on desktop, HPC, or supercomputer architectures

DOORZLQJ SDUDOOHO VLPXODWLRQ RI XVHU GHfQHG VWUXFWXUHV RI VSL
neural networks models of any size. The running time of such a mo-
del on a desktop PC increased dramatically with its dimension. Besi-
des, the overall model included also a Python module whose running
speed appeared to be the bottleneck in simulation investigations.

Although parallel implementation on a desktop PC with an 8-core

SURFHVVRU XVLQJ PSL S\ DOORZHG D VLJQLfFDQW GURS LQ LWV UXQ WLPF
still remained the slowest part of the model. Another challenge to be
solved was related to merging of NEST module with mpidpy parallel
simulation. Hence the need for more powerful computer architectu-

UH DSSHDUHG REYLRXV IRU IXUWKHU GHYHORSPHQW DQG UHfQHPHQW RI
overall model.
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Solution

6LQFH VXSHUFRPSXWHUV R,HU
much more powerful computing
hardware than single processor
desktop PCs, implementation
of the model on supercomputer
Avitohol appeared the proper
solution to the challenge de-
scribed above. Three algorithms
were developed and tested:

BAlgorithm 1: Python module
parallelized into multiple pro-
cesses.

BAlgorithm 2: Python module
parallelized via spawning within
a single process.

BAlgorithm 3: The combined
run of NEST and Python modu-
les in a parallel simulation using
spawning.

JLIXUH 6SHHGXS DQG H..FLHQF\ RI DOJRULWKPV

6FLHQWLfF ,PSDFW
Running of the parallel Python
module on the HPC facility of

IICT - the supercomputer Avi-

tohol — allowed usage of a much
higher number of cores and

thus a higher number of paral-

OHO SURFHVVHVY VR D VLIQLfFDQW
drop in its computation time was
achieved. The problem arising

from merging NEST and Python

modules in a common MPI en- %HQH[fWYV

vironment was overcome using The team developed a pipeline for HPC implementation of spike
a dynamic process management timing neural network models of various brain structures.

version of the Python module HPC implementation of such models will allow for a variety of
(Algorithm 3). simulation investigations of brain functioning.

Thus, the overall model run
WLPH ZDV VLIQLfFDQWO\ GHFUHDVHG
allowing for its further applica-
tion for in-silico investigation
of the human visual system and
brain structures involved in it by
varying their parameters.

Contact:

3URI 3HWLD .RSULQNRYD +ULVYV
Email: pkoprinkova@bas.bg

Assist. Prof. Simona Nedelcheva,

ITSDP Department, IICT-BAS

> Supercomputer applications $VVRF 3URI 6Rf\D ,YDQRYVND
»High-dimensional simulations Email: VRfD#SDUDOOHO EDV EJ
>Brain modelling

Mariya Durchova,
»Research Area: Neuroscience Email: mabs@parallel.bas.bg,
SCA Department with HPC Centre,
>Technology: HPC, Al IICT-BAS




HPC cluster “Rocket” at the University of Tartu

PaRI| - Nordic Pandemic Research Infrastructure

NCC Estonia coordinates HPC expertise at a national level. Their

mission is to analyse, implement and coordinate all necessary activi-

WLHY DQG R,HU VHUYLFHVY WR HQG XVHUV WR FRYHU WKHLU QHHGV IURP
to resources, from technological consultancy to the provision of

training courses for academia, public administrations and industry.

Organisations Involved The Collaboration Results of Collaboration
NelC is hosted by NordForsk, NoPaRlI brought together the The PaRI team has successfully
which provides for and faci- needs, interests and resources encouraged researchers and data
litates Nordic cooperation on to create e-infrastructure to producers to upload their data to
research and research infras- support research excellence in the European Nucleotide Archive
tructure across the Nordic the Nordic region. The scope of (ENA) — the primary European
region. The core partners of the the project in spite of its focus research database for nucleotide
PaRlI project included University on COVID-19 pandemic related VHTXHQFH LQIRUPDWLRQ WK
of Oslo, University of Bergen, UHVHDUFK LV VLIQLfF®KWODPZ MGHXHQFLQJ GDWD
Technical University of Denmark, including preparedness for all means that more data has been
Estonian Compute Infrastructu- pandemic related research in available for researchers study-
re, German Network for Bio- the future. The project activities ing the COVID-19 virus and its
informatics Infrastructure, and included genome-wide associa- behaviour. Moreover, the Galaxy
National Bioinformatics Infras- tion studies, drug testing, viral Nordic COVID-19 portal mo-
tructure Sweden. VHTXHQFLQJ DQG KX P Dirsrthd pDblic dup@ttdf viral
expression. JHQRPH VHTXHQFLQJ SURMH

is submitted to the ENA and ma-
kes the data more accessible for
further use. Yet another output
of the PaRlI project is the PaRl
dashboard, a visualisation tool
designed to help stakeholders
such as epidemiologists, state
institutions and researchers
monitor the pandemic locally,
down to regional and municipa-
lity levels.




The COVID-19 outbreak has
induced an unprecedented near
real-time exchange of informa-
tion with an exceptional num-
ber of individual researchers
performing multiple analyses in
parallel, using publicly available,
as well as their own, data. It has,
however, also become clear that
there is an unmet demand for is based on good collaboration
services based on the real-time between the participating part-
FRPSDULVRQ RI GL-HU HepWhd SCCpHoritised access
miological analyses of the same to UT-Rocket for pandemic re-
data, as well a major need for lated workload. UT-Rocket is a
exchange of more person-sensi- HPC cluster with 6,000+ cores.
tive information, such as geo- It is also accessible via Galaxy
localisation, patient data, etc., web interface. In addition, it has
between authorities, researchers extensions to allow processing
DQG GL,HUHQW F R XQ WadJ tersitiverdetl.

ideal solution, described by the
domain experts working with
the data, will allow integration

tion-wide levels of epidemio-
logical data and combine it with

information.
The success of the PaRlI project

Data processing,
FAIR data,
E-Infrastructure,
Bioinformatics,
Galaxy

Industry Sector: Biotechnology,
Pharmaceuticals

Technology: HPC, HPDA

%HQH[fWYV
Access to compute resources
for analysing pandemic data.
6HWXS DQG FRQfJIJXUDWLRC

RI SDWLHQW VSHFLfF Co@utesrBssukcedo accept

workload from the user front-
end.

VHTXHQFLQJ DQG ODW H Btréahhluh&dOsRarédrabDdO

up-to-date pandemic analysis
WRROV DQG ZRUN,RZV PDLQ
containers), with addition of a
user-friendly front-end, Galaxy
portal, wherever applicable.
Help Nordic users to publish
pandemic research data in public
databases in a FAIR manner,
WKHUHE\ R,HULQJ EHWWHU L
lity and more citations.
Synergies with other initiati-
ves in timely addressing of the
pandemics.

Contact:
Ular Allas
Email: ylar.allas@ut.ee




The Czech National Competence Centre (NCC

Czechia)for High-Performance Computing (HPC)

and Data Analysis (HPDA) is represented by

IT4lnnovations National Supercomputing Cen-

ter at VSB — Technical University of Ostrava. Its

mission is to analyse, implement, and coordinate

DOO QHFHVVDU\ DFWLYLWLHY DPQG R,HU HQG XVHUV LWV VHU
vices to meet their needs: from access to super-

computers and technology consulting to providing

training for indutry, public administration, and

academia.
Organisations Involved The Challenge
During the Covid-19 pandemic the Czech National
Competence Centre in HPC was invited to partici-
The University Hospital Ostrava is pate in a project to build a large-scale vaccination
a leading healthcare provider in the FHQWUH DW THUQEf£ ORXND LQ 2VWUDYD
&]HFK 5HSXEOLF ,W R, Hbnite W& bhrelopeatattional in March 2021.
sed medical care in the Moravian-Silesian Region. During the planning of the vaccination centre,
In cooperation with the Medical Faculty of Ostrava PDQ\ GLLHUHQW DVSHFWYVY KDG WR EH FF
University, it educates young doctors and other as personnel, space organisation, number of other
healthcare professionals. stations, etc. The main point was to maximise the
number of vaccinated people in one day while
The Regional Authority of the Mora- keeping the minimum critical issues and number of
vian-Silesian Region is one of the regional bodies. HPSOR\HHV ,7 . QQRYDWLRQV ZDV DVNH
It is a regional administrative government and, at RSWLPDO FRQfJXUDWLRQ RI LQGGLYLGXLEL
the same time, part of the State Administration PLVH WKH H...FLHQF\ RI WKH YDFFLQDWI

of the Czech Republic. It has 18 departments and

one independent division. The Regional Authori-

ty of the Moravian-Silesian Region is located in
Ostrava.

The metropolis of the Moravian-
Silesian region is the 2nd largest city in the Czech
Republic and has the third-largest population. The
statutory city of Ostrava is implementing a range
RI SURMHFWY FUHDWLQJ DQ HQHUJLVHG WRZQ WKDW R,HUV
D KLJK TXDOLW\ RI OLIH IRUDOO JHQHUDWLRQVY DQG DW
tracts talented people to live and work here.

The Faculty of Medicine of the
University of Ostrava is the youngest medical
faculty in the Czech Republic. The Faculty ranks
among Central Europe’s most modern teaching
and research centres for medical and non-medi-
FDO fHOGV &XUUHQWO\ WKH IDFXOW\ KDV DURXQG
students in 27 degree programmes, with over 400
students graduating every year.

Photo : A consultation before the vaccination process // Beata Kaposvary, University
Hospital Ostrava




The Solution

7R fQG WKH RSWLPDO VROXWLRQ ZKLFK FDQ EH HDVLO\
presented to an audience of all technical levels, we

FUHDWHG D VLPXODWLRQ RI WKH SHRSOH ,RZ WKURXJK
the vaccination centre. In this simulation, the cen-
tre is modelled as a directed graph through which
people must pass.

Such representation was chosen because it is

HDVLO\ PRGLfHG DW DQ\ VLPXODWLRQ VWHS ,W FDQ FUHD
WH GL,LHUHQW VFHQDULRV VXFK DV SHRSOH JRLQJ IRU
lunch, a blackout, or failure at a given station. The
developed simulation made it possible to determi-

QH WKH UHTXLUHG QXPEHU RI RSHUDWRUYV DQG VWD,
pOSItIOﬂS for each Statlon'_The S|mula_1t|0r_1 shows Photo: A registration process in the vaccination centre // Beata KapoSvary, University
how many people can be in the vaccination centre Hospital Ostrava

DW D SDUWLFXODU WLPH DW GL,HUHQW VWDJHV VXFK DV
registration, vaccination itself, or the waiting room

after immunisation. The Czech National Competence Centre in HPC
contributed to building a large-scale vaccination
The Business Impact FHQWUH LQ 2VWUDYD 2WKHU SDUWQHU
The Czech National Competence Centre in HPC and urgent project included the Moravian-Silesian
contributed to building a large-scale vaccination Region, the Statutory City of Ostrava, the Faculty
FHQWUH LQ 2VWUDYD 2WKHU S D UdMgtding of te Whkeraity %i@istfaxd] and the
and urgent project included the Moravian-Silesian University Hospital Ostrava.
Region, the Statutory City of Ostrava, the Faculty 7KH WHDP OHG E\ 7TRP£# ODUWLQRYLIT Il
of Medicine of the University of Ostrava, and the novations created a simulation of the passage
University Hospital Ostrava. through the vaccination centre, making it possible

to detect critical points. In the original design, the -
7KH WHDP OHG E\ 7RP£# 0DUW L Q Rsé wéré thR Raitiig rém after vaccination and the

novations created a simulation of the passage SULQWLQJ RI WKH FRQfUPDWLRQ DW WK
through the vaccination centre, making it possible WKLQJVm VXFK DV OXQFK EUHDNYV IRU V
to detect critical points. In the original design,the - GHUHG 7R PLQLPLVH WKH QXPEHU RI V\

se were the waiting room after vaccination and the Rl VXSSRUW VWD, GXULQJ KROLGD\V ZH
SULQWLQJ RI WKH FRQfUPDWLRQ wtinaWwidthldtdkivg tung Bt @ach@aswv W O H
WKLQJVm VXFK DV OXQFK EUHDN VTh&3uppowiry siditddtidh thes@entists at IT4In-
GHUHG 7R PLQLPLVH WKH QXPEHWRY VYWDRQYRGHWHRBWHG ZDV D VLIQLfF
Rl VXSSRUW VWD, GXULQJ KROL G Qi&sigrirtd d largedddl8 iatchaion centre. The

with individuals taking turns at each post. centre's capacity testing would have taken much
longer without the simulation. Based on the simu-
The supporting simulation the scientists at IT4In- lation, it was found that the centre can vaccinate

QRYDWLRQV GHYHORSHG ZDV D Vg ®@RE60pepe Hd@HPHQW LQ
designing a large-scale vaccination centre. The
centre's capacity testing would have taken much

longer without the simulation. Based on the simu- %HQHfWYV
lation, it was found that the centre can vaccinate Vaccination, according to a simulation prepared
up to 2,600 people a day. by scientists at IT4lnnovations, can be administe-

red to up to 2,600 people per day.
The simulation helps to organise the centre’s
RSHUDWLRQ DQG PLQLPLVH WKH QXPEH
7KH VLPXODWLRQ VLIQLfFDQWO\ KHOS
centre’s testing and saved a considerable amount
of time.

»Healthcare,
»Vaccination centre
» Simulation

>Industry Sector: Vaccination Contact:
Tomas Martinovic _
>Technology: Simulation Email: tomas.martinovic@vsb.cz




Medical Image Processing as a Service

The Czech National Competence Centre (NCC Czechia)for High-

Performance Computing (HPC) and Data Analysis (HPDA) is repre-

sented by IT4Innovations National Supercomputing Center at VSB

— Technical University of Ostrava. Its mission is to analyse, imple-

PHQW DQG FRRUGLQDWH DOO QHFHVVDU\ DFWLYLWLHY DQG R,HU HQG XV
services to meet their needs: from access to supercomputers and

technology consulting to providing training for industry, public ad-

ministration, and academia.

Organizations Involved
University Hospital Ostrava is a state-funded or-
ganisation established in 1912 by the Ministry of
Health of the Czech Republic. The primary purpo-
se of this organisation is to provide health services. Other activities
include the development of science and research. The organisation
conducts both basic and applied research.

Technical Challenge

The main goal of cooperation between NCC and University Hospital
Ostrava was to deploy and test a tool providing remote automatic
tissue segmentation from patient image data obtained from compu-
ted tomography (CT) or magnetic resonance imaging (MRI) on HPC
infrastructure at IT4lnnovations. The methods used to enable tissue
segmentation were based on deep learning (DL). The objectives
were...

...to provide a service based on state-of-the-art algorithms for
automatic segmentation of the desired tissues as an Al-based an-
notation service and

...to collect the data after the automatic segmentation and validation
by medical doctors, and to provide HPC-based training of new mo-
GHOV RU HQKDQFHPHQW RI WKH H[LVWLQJ PRGHOV

Figure 1: The main concept of the tool vfor medical image processing and analysis
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Solution Business Impact YHQHfWYV
The evaluated concept consists $QDO\WLV RI WKH SDW L Hiegwmeé/oflthe Bebrhentation
of two main components: the GDWD LV XVHG WR HV Wmbdes3 isVadueed byadditbma-
fUVW FRPSRQHQW UXQ@HDWKMH FBBHDALLHQWVV GiioD.JQRVLYVY DQG LV
cal doctor's site in the hospital, performed by medical doctors. Spared time can be used for
and the other one operates at When detailed data analysis WKH SK\VLFLDQVV EHQHfW
IT4lnnovations National Super- such as image segmentation The automated segmentation
computing Center. The part at LV UHTXLUHG H J W Rpr8dgdd &ald beeH-hpplied to spe-
the hospital is represented by patient for surgery, the pro- FLfFF WLVVXHV RI LQWHUHVW
a frontend that mediates the cess is lengthy and demands physician.
interaction between the doctor WKH SK\VLFLDQvVV DWWHQWLRQ JLYHQ
and the data. that it is often entirely or largely

An open-source 3D Slicer was PDQXDO &RQVHTXHQWO\ WKHUH LV
chosen to provide this func- a high demand for supporting
tionality, and it facilitates the tools that enable the automation
interconnection to a backend of this radiological examina-
part. The backend part provides WLRQ HVSHFLDOO\ ZKHQ WKH TXDOLW\
the computational power of an evolves with each additional case

+3& FOXVWHU DQG RW HKrdlysddHTXLUHG
features. It enables the trai- Patients and clinicians can bene-
ning of deep learning models fWIURP WKH WRRONLW VLQFH DXWR
for automatic segmentation and mation provides a higher level of
model inference of incoming health care.

image data. The whole concept

evaluated by NCC researchers

have adopted the NVIDIA'’s Clara

7UDLQ 6'. WR FUHDWH WKH EDFNHQG
part.

Figure 2: 3D Slicer working environment with possible output obtained by automatic segmentation on HPC cluster

> Automatic Segmentation,
>Deep Learning (DL),
»>Computed Tomography (CT),
>MRI

SHPC

>Industry Sector: Health, Surgery, Medical Sector Contact:
7RPDV .DUDVHN
>Technology: Information Technology, Deep Learning (DL), HPC Email: tomas.karasek@vsb.cz




Numerical Simulation of Exoskeleton

The Czech National Competence Centre (NCC Czechia) for High-

Performance Computing (HPC) and Data Analysis (HPDA) is repre-

sented by IT4Innovations National Supercomputing Center at VSB

— Technical University of Ostrava. Its mission is to analyse, imple-

PHQW DQG FRRUGLQDWH DOO QHFHVVDU\ DFWLYLWLHY DQG R,HU HQG XV
services to meet their needs: from access to supercomputers and

technology consulting to providing training for industry, public ad-

ministration, and academia.

Organisations Involved trends in their industry.
The MEBSTER
is a research & Technical Challenge

development The objective of this proof-of-
company and through its cost- concept was to demonstrate the
HHFWLYH DVVLVWLYH usab¥riumeri¢al modelling and
...It supports medical care provi- simulation in the design pro-
ders to improve and streamline cess of an innovative UNILEXA
their services for their clients exoskeleton for gait assistance
with mobility disorders. designed for people with partial
...Iit aids individual clients with or complete loss of lower limb

mobility disorders to build he-

althy habits and motivate them

WR DFWLYHO\ LPSURYH WKHLU TXDOLW\
of life.

It is an international team of
engineers, doctors, and physio-
therapists based in the Czech
Republic in 2018. They are
committed to intensively develo-
ping innovative assistive techno-
logies and medical devices for
rehabilitation spanning over six
years. They design their devices
directly with users, and their re-
search is solely patient-centred.
They rigorously test all products
to ensure they are simple and
as comfortable as possible. In
addition, they collaborate with
a team of world experts to set

Numerical model of exoskeleton




Solution
The consultancy provided by the
NCC consisted in the revision
of the methodology used by the
Mebster company for the nume-
rical modelling and simulation of
the exoskeleton.

The computational model used

Business Impact

The UNILEXA exoskeleton is a
risk class | medical device. The
placing of similar products on
the market is subject to strict
regulations under a new EU
regulation known as the Medi-
cal Device Regulations (MDR).

ZDV EDVHG RQ WKH f QEashhprdd@t-iust QeWalidated

method (FEM) and the exoske-
leton assembly was simulated

through simulations and tests to

verify and guarantee its safe-

ZLWK WKH LQFOXVLR Q tyRand-usdlHiWy fr patients.

UHVXOWLQJ LQ WK-H V\Wadtih@riatlital daxdes are very

ness of the system. Since the
exoskeleton assembly is mat-
hematically a complex nonlinear
problem with a wide variation of
boundary conditions, the use of
HPC is necessary to solve such
a complex numerical model. In
this case NCC showcased to the
company advantages of the HPC
in the term of the possibility of
solving much complex models
which are not solvable using
conventional personal computers
used in the company, by running
simulations of the exoskeleton
on HPC infrastructure.

The ANSYS software was used
to create the computational
model and numerical simulation.

costly and time-consuming,
hence the use of simulations.

Thanks to the detailed numerical

simulation, it will be possible to
repeatedly ascertain and ver-

LI\ WKH VDIHW\ DQG

of the existing product and its
other versions and variants. In

addition, the simulation will help

to reveal optimisation opportu-
nities in terms of weight, usabi-
lity and cost for the production

and servicing of the UNILEXA

exoskeleton.

YHQHfWYV
SRVVLELOLW\ Rl YHULfFDW
VDIHW\ DQG H,HFWLYHQHVYV
existing product and its further
versions and variants
,QFUHDVH LQ WKH TXDOLW!
provided to the end user with an
HPSKDVLV RQ XVHUvVV FRPIR!
Increase in the competiti-
veness of the product on the
market.

HHFWLYHQHVYV

7KH FRQVHTXHQFH RI WKH XVH

of numerical simulation will be,
in particular, an increase in the
TXDOLW\ RI
end user with an emphasis on

$ VLPSOLfHG PRGHO Rusé&W¢Orfol DAY MdlyRolr the

the UNILEXA exoskeleton as-
sembly was created to estimate

client (patient) but also for the

FDUH SURYLGHG WR WKH

Picture of the exoskeleton prototype

PHGLFDO VWD, XVLQJ WKH WHFKQR

WKH UHTXLUHG +3& UHAgR ddrelas arvidcrease in

four nodes of the Barbora sys-
tem were used to solve a com-
plex numerical model, including
nonlinearities such as contact
interfaces with friction, large
displacements, etc.

Finite Element Method (FEM)
exoskeleton, contact problems,
bolt pretension

Industry Sector: Medical Devices

Technology: HPC, CSD

the competitiveness of the pro-
duct on the market.

Contact:
7RPDV .DUDVHN
Email: tomas.karasek@vsb.cz




Al Medical Device Software
WR TXDQWLI\ EUDLQ GDPDJH DQG FO

The French NCC: CC-FR, dedicated to HPC,
HPDA and Al technologies, brings together the
community of technology providers and users.
CC-FR federates the HPC, HPDA and Al ecosys-
tem and supports SMEs on the use of intensive
computing, high-performance data analysis and
DUWLfFLDO LQWHOOLJHQFH

Organisations Involved The Challenge

CC-FR, set up within the framework of EuroHPC, Since Fall 2021, Braintale has integrated the CC-

is managed by the European Pole of Competence )5 WDLORUHG SURJUDP DV WKH\ QHHGH!
in high performance digital simulation Teratec, in from high-level support in intensive computing.

association with the European Center for Advan- %UDLQWDOH QHHGHG WR DQDO\VH XQG
FHG 5HVHDUFK DQG 7UDLQLQJ LQ tofslie@atalof o BEénSBEONMat@nis in order

Cerfacs and with the participation of the Big Na- to develop their research tools to optimize brain

WLRQDO (TXLSPHQW ,QWHQVLYH &RdaseX swdi@s] Theld&sb wanted to optimize
the retrospective analysis of large research co-
KRUWY WKDW UHTXLUH LOQWHQVLYH SUR
large volumes of data.

Braintale, www.braintale.eu , is an innovative

company opening a new era in medicine by provi-

ding physicians with clinically validated prognostic

solutions for the management of brain injured pa-

tients through sensitive and reliable measurements

of brain white-matter microstructure alterations.

Building on more than 15 years in clinical develop-

ment, BrainTale’s products are developed collabo-

UDWLYHO\ WR DGGUHVYVY PHGLFDO QHHG DQG IXOfO H[SHF
tations of healthcare professionals and patients

alike. Since its inception in 2018, the company has

VHW XS D FRPSOHWH TXDOLW\ PDQDJHPHQW V\VWHP DQG
LV QRZ ,62 FHUWLfHG ZLWK D VXLWH RI

products available on the European market.

Figure 1: Concept of white matter




The Solution

In collaboration with CRIANN (Regional Numeri-

cal Centre and Digital Applications of Normandy),

Braintale was able to access to expertise and to

WKH 0<5,$ VXSHUFRPSXWHU HTXLSSHG ZLWK PRUH
than 10,000 computer cores very high-speed, and

capable of executing nearly 600,000 billion trans-

actions per second.

The Business Impact

TheThe use of the MYRIA supercomputer and the
support of CC-FR allowed Braintale to develop
and produce its portfolio of Al-based digital me-
dical device and products that aim to improve the
care of patients with neurological diseases and in
intensive care

%HQHfWYV

The power and agility of MYRIA supercomputer
combined with the company’s servers allow it to
envisage a rapid commercial deployment of its so-
lutions while increasing its product portfolio.

JLIXUH EUDLQWDOH REMHFWLYHV

>HPC, Al
> Algorith
»Medical Devices
»Health care Contact:
>HPDA 'U .DULP $]RXP
LinkedIn: https://www.linkedin.com/in/
>Industry Sector: Pharmaceutical karim-azoum-45011710a

Email: .DULP D]RXP#WHUDWHF U
K >Technology: HPC, HPDA, Al +33 7 62 74 03 60




Supercomputer Applications in

Biomedical Engineering

The National Competence Centre of Bulgaria (NCC-Bulgaria) in the
area of High-Performance Computing (HPC), High-Performance

'DWD $QDO\WLFV +3'$ DQG $UWLfFLDO ,QWHOOLJHQFH $, KDV WKH JRD!

to enhance and develop the competences of the Bulgarian compu-
tational community, making full use of EuroHPC resources and the
EuroCC partnership.

The NCC-Bulgaria was built by a consortium coordinated by the
Institute of Information and Communication Technologies at the
Bulgarian Academy of Sciences (IICT-BAS), and two members, So-
fD 8QLYHUVLW\ mé6W .OLPHQW 2KULGVNL#n
nal and World Economy (UNWE). The three partners carry diverse
WHFKQLFDO DQG VFLHQWLfF EDFNJURXQG
general, so as to ensure achievement of the project objectives and
guarantee the overall success.

Organisations Involved

AMET Ltd. is a company dedi-

cated to development, modern

manufacturing and distribution

RI HOHFWURQLF PHGLFDO HTXLSPHQW
and modules. It is a reliable and

desired partner in both Bulgarian

and foreign market. The part-

nership with the Department of

6FLHQWLfF &RPSXWDWLRQV ZLWK
Laboratory on 3D Digitization

and Microstructure Analysis at The results are new products
IICT-BAS is directly based on or/and upgraded ones including
the development of computer smart electrosurgical instru-

68 DQG 8QLYHUVLW\ RI 1DWL

LQ WKH DUHD RI +3& DQG ,&7 L

Technical Challenge

One challenge was to develop

a supercomputer model of the
SURFHVVHV RI 5DGLR )UHTX!
(RF) Liver Ablation (a treatment

based on RF alternating current

+,RZ GHOLYHUHG E\ D QHHGC
probe, that destroys the unde-

sired tumor tissue via heating).

Up to billions unknowns with

respect to space variables and

thousands of time steps are

needed to resolve the complex

geometry.

PRGHOV DQG WKHLU H.PHRMAMWDIQRSS S K\V L RW K HAnd@tek challexgeSvas to num

mentation on HPC systems. ment.

rically analyse the temperature

fHOG ZLWKLQ WKH LPSDFW L
a portable device for contact-

free ticks’ removal. Such a device

decreases the probability of

blood infection. A computer mo-

del was developed that took into

account the multiple skin layers

DQG WKH WKLQ fOP ZLWK UH
the applied gel.

JLIXUH 5DGLR IUHTXHQF\ OLYHU DEODWLRQ VLPXODWLRQV D 7ULDQJXODWHG OLYHU ZLWK D WXPRU LQVLGH YLD 1HWJt
'RPDLQ GHFRPSRVLWLRQ YLD 3DUO(7,6 F 9LVXDOL]DWLRQ RI WKH ELSRODU SUREH ZLWKLQ WKH WXPRU G 7KH FRPSXWD
GRPDLQ H 9LVXDOL]JDWLRQ RI WKH UHVXOWV LVROLQHV RQ WKH WHPSHUDWXUH fHOG




HYDOXDWLQJ WKH YROXPH R
vely ablated tissue.

The business impact for the in-

dustrial partner includes...

...Improving the technology cha-

racteristics of existing products

(e.g., hepatic tumor ablation);

...Development of new products

(e.g., contactless removal of

blood-sucking parasites).

...an increase in the market share

RI $0(7 /WG LQ WKH fHOG RI
studied electrosurgical techno-

Figure 2: AMET Ltd. Portable device for removing ticks Iogies has been achieved

Solution Business Impact YHQHfWYV
The parallel realization of the +LJK TUHTXHQF\ HOHFW URIyVealistidtonputer si-
developed computer models is one of the most commonly mulation of strongly coupled
involves integration of open-ac- used in practice surgical tech- processes of RF electrosurgical
cess parallel software packages, QLTXH 7RGD\ WKLV P HttnoRdgEes. V
such as: Netgen, ParMETIS, Hy- present in every surgery in the Time/cost saving of parameter
pre, BoomerAMG, and ParaView. ZRUOG 2QH RI WKH V Softirizationnihiyp téch low-
It is built upon a computational of impact of the developed HPC invasive procedures
model with distributed memory, VROXWLRQV LV WKH UD QkdResdriedtoXddrigpiek
that allows for solving large- tumor ablation. The aim of the processes hardly assessable for
scale problems with billions un- joint work with AMET Ltd is to medical imaging
knowns. The realized models are respond to the ever-increasing
strongly coupled. This determi- need for more precise inter-
nes the key role of the commu- vention, both for intervention in
nications realized by MPI. hardly accessible places and for
For the parallel implementation maximally low-invasive inter-
of the model, the computational vention.
domain needs to be decomposed The developed software tools
into various sub-regions. It is for supercomputer simulation of
shown that for the considered coupled physical processes of
class of problems 1D and/or UDGLRIUHTXHQF\ HOHFWUR VXUJHU\
2D domain decomposition (DD) manipulations are beyond the
leads to highly restricted pa- scope of available commercial
UDOOHOLVP ZLWK SDUpackagds®d H...FLHQF\
dropping even below 1%. Thus, Measurable indicators are
the application of ParMETIS for applied to assess the reliabili-
H..FLHQW ' LV YLWD O ty of the obtained results, thus
A complete 6-minute process providing proven criteria for mi-
of RF liver ablation with a bi- nimizing subjective inaccuracies.
polar probe has been simulated, The impact of using large-scale
taking into account the blood HPC models reached more than
circulation in the whole body. two times improved precision of

Supercomputer Applications

Smart Electrosurgical Instruments Contact:
SK\ VLRWKHUDS\ (TXLSPHQW Prof. Svetozar Margenov
Contact-Free Tick Removal Prof. Stanislav Harizanov,

Email: sharizanov@parallel.bas.bg
Industry Sector: Pharmaceuticals Institute of Information and

Communication Technologies,
Technology: HPC, Al, Big Data Bulgarian Academy of Sciences
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Supercomputer Applications in
Hydrodynamics

The National Competence Centre of Bulgaria (NCC-Bulgaria in the

area of HPC, HPDA and Al has the goal to enhance and develop the

competences of the Bulgarian computational community, making full
use of EuroHPC resources and the EuroCC partnership.

NCC-Bulgaria is built by a consortium coordinated by the Institute
of Information and Communication Technologies at the Bulgarian

$FDGHP\ RI 6FLHQFHV
.OLPHQW 2KULGVNLNn 68

YHUVLW\ m6W

'RUOG (FRQRP\ 81:(

&7 %$6

Park, where the Discoverer EuroHPC supercomputer is operating.

Organisations Involved
The department of Scalable
Computing and Applications
(SCA) with HPC Centre is part
of IICT-BAS . It manages the
HPC centre with the supercom-
puter Avitohol. The department
is focused on the development
and deployment of Cloud midd-
leware and software compo-
nents, methods, algorithms, and
applications suitable for Cloud
and HPC computing systems.

The Bulgarian Ship Hydrody-
namics Centre (BSHC) of the
Bulgarian Academy of Sciences
(IMS-BAS ) is a national re-

search and development centre.

BSHC'’s mission is to perform
fundamental and applied re-
search and train graduate and

Generation of the mesh, the total number of cells 9 631 050

post-graduate students in the
areas of ship hydrodynamics;
environmental protection; sea/
river energy utilization; national
security and defense.

DQG WZR PHPEHUV 6RfD 8QL
DQG 8QLYHUVLW\ RI 1DWLRQDO [
7TKH SDUWQHUYVY FROODERUDWH ZLWK 6RfD 7HFK

Technical Challenge

The subject of this investigation

is a simulation of the motion of a
WULPDUDQ VKLS LQ PXOWLSIH
conditions — which is one of the

most complicated problems in

the ship hydrodynamics. One of

the challenges is the choice of

the number of cells in the ge-

QHUDWHG fQH PHVK 7KLV Q
is important in order to receive

an accurate simulation. Another

challenge is the pre-processing

in which grid cells are split pro-

portionally so that simulations

FDQ EH SHUIRUPHG RQ GL,HL
CPU cores in order to improve

scalability.

Speedup performance for modelling of a trimaran motion




Solution

The mathematical model includes  The Rhino 5.0 product is used
IDYLHU 6WRNHYV HT XD VoL tRe@LM model generation.
DSSO\ WKH fQLWH H O HRetQalhumBHeNdK ¢ for
using OpenFoam CFD software generation of the mesh is 9

to compute the solution. 631 050. To obtain a 3-minute
A given geometry of the trima- simulation of the ship in calm
ran/ship and the corresponding waters, we need computer time
number of cells in the network of up to 1-2 weeks using a sin-
LV FRQVLGHUHG :LW K gle keiddd. Hlgadis why the team
JHRPHWULHYV WKH VK Lh&d toEIIStKDtE thé/calculations
GL,HUHQWO\ LQ FDOP mhhakHeUuginD I3 oh Qeveral
WKH SUHVHQFH RI P X Oconip8titionaHogBsan order to

(wind/waves).

CFD simulation of the wave pattern of a trimaran

CFD simulation of the wave pattern of a ship on calm
water

Supercomuting Applications
Hydrodynamics

obtain a complete simulation.

CFD simulation of the interactions between the
trimaran hulls

CFD simulation of the wave pattern of a ship on
PXOWLSKDVH ,RZ

Computational Fluid Dynamics (CFD)

Simulation

Industry Sector: Shipbuilding,

Maritime Industry

Technology: HPC, HPDI

Business Impact

Results show a good parallel
H..FLHQF\ XS WR
Using a supercomputer Avito-
hol, the computation time was
reduced from a week to a day
to simulate a 1-minute video
of ship/trimaran motion in the
presence of waves and wind. The

parallel CFD simulation tests

for modelling a trimaran were

done to demonstrate the parallel

performance of the OpenFoam
VRIWZDUH DQG WR GHfQH H.
usage of Avitohol resources ba-
sed on the introduced scalability
criterion.

The business impact: (i) Study
of ship hull elements to decrea-
se drag and regulate the ship's
WXUEXOHQW ,RZ LL
of new hull elements with simple
and scalable solutions that
reduces fuel consumption and
environmental impact.

DQG QR

'HYHO|

%HQH[fWYV
Reduction of simulation time
by using parallel computations;
Improving the stability of a
ship/trimaran in calm waters or
LQ PXOWLSKDVH ,RZ SUHVH!
winds and waves);
Study of ship hull elements to
decrease drag and regulate the
VKLSiIV WXUEXOHQW ,RZ

Contact:

Prof. Todor Gurov,

Email:_ gurov@bas.bg

9\DUD .ROHYD (IUHPRYD
Email: viarakoleva@yahoo.com
Institute of Information and

Communication Technologies at the
Bulgarian Academy of Sciences

Dr. Grigor Nikolov

Email: g.nikolov@bshc.bg

Dr. Dobrin Efremov

Email: d.efremov@bshc.bg

Bulgarian Ship Hydrodynamics Centre
(BSHC-BAS), Varna, Bulgarian Academy
of Sciences




Mobility and Logistics

Autonomous Navigation at Sea

EuroCC National Competence Centre Finland
The Competence Centre Finland will heavily focus
on paving the users’ way on LUMI, the EuroHPC

»,DIJVKLS VXSHUFRPSXWHU ORFDWHG LQ )LQODQG

LUMI is one of the key elements in Finnish and
European HPC competence development.

Industrial organisations Involved
Groke Technologies https://www.groke-tech.com/

is a Finnish company that focuses on developing
intelligent methods for autonomous navigation to
improve safety at sea.

The Challenge

High-performance computing (HPC) plays a vital
role in optimizing machine-learning models for
computer vision. Detection of all vessels and dan-
gers around navigating personnel is a challenging
task on-board any vessel, the company Groke is
creating an awareness system that monitors the
surroundings along with the watch keepers - gi-
ving them peace of mind even in a challenging en-
vironment. The technical solution combines radar
WHFKQRORJ\
visual and thermal cameras, as well as sea charts,
Inertial Measurement Units (IMU) and dual band
GNSS.

At the moment, Al and machine learning techno-
logy are mostly used to process images from a
highly specialized camera system that consists

of a 225-degree visual camera and a 180-de-

gree thermal camera. By detecting and identifying
objects around a vessel from the side of another
vessel to a far-away sea buoy, it helps to improve
the captains’ situational awareness and perception
of their vessels’ surroundings.

$XWRPDWLF  GHQWLfFDWLRQ 6\WVWHP $,6

Figure 1: Groke Technologies is developing intelligent methods for autonomous navigation to improve safety at sea.

+LJK SHUIRUPDQFH FRPSXWLQJ +3& SOD\V D YLWDO UROH LQ RSWLPL]JLQJ PDFKLQH OHDUQLQJ PRGHOV IRU FRPSXWHU YL

Copyright: Groke Technologies

Video: KWW SV

272Z \RXWXEH FRP ZDWFK"Y ]()<U)O [R W V




The Solution The Business impact
'LWK WKH fQDQFLDO VXSSRUW I|U R thtKe/strQegi Mvedtr@ent from Mitsubishi
ODQGvVV $, %XVLQHVV SURJUDP P HCbro@tibrR Greke Wdhaolbgies’ solution will be

resources provided through NCC Finland, Groke initially tailored to meet the needs of the Japanese

Technologies is training their machine learning seafaring where it is expected to alleviate the in-

models and investigating how to build deep neural evitable shortage of sea captains. Japanese vessels

networks for object detection with the optimal DUH QRW DOORZHG WR VDLO XQGHU -DS
WUDGH R, EHWZHHQ DFFXUDF\ DQG®/SHWFIRIWDRGHWNVY QDWLRQDOLW\ LV -DSD
BBuilding scalable data processing pipelines for the local captains are already in the later stages

training, of their careers. The data-driven high-technology

BEvaluation and optimization of machine learning navigation solution is expected to draw younger

algorithms. generations into the maritime industry.

B5XQ ODUJH VFDOH WUDLQLQJ RQ *38 HTXLSSHG +3&

system. %HQHfWYV

Improved speed of training resulting in lower unit
cost and ultimately improved object detection:

Improved detection increases safety
Autonomous navigation improves:

Time to destination

Savings in personnel and energy expenditures

Figure 2: Optimized bicycle geometry

Figure 2: Preferred installation location for sensor unit on tug boats is either mast or
on compass deck above bridge. Copyright: Groke Technologies

SHPC

SAl

>Neural Net Training

> Autonomous Navigation
>Fully Automated Vessels

>Industry Sector: Maritime Contact:
Technology: HPC, Al Dan Still

> Email: '‘DQ 6WLOO#FVF f




Public Transport Analysis on
HPC Infrastructure

7KH 7XUNLVK 1&& LV OHG E\ 78%,7%. 758%% RQH RI WKH WZR PDLQ
HPC centers in the country. Besides TRUBA, three partners, Middle
East Technical University (METU), Sabanci University (SU), and Na-
tional Center for High-Performance Computing (UHeM) of Istanbul
Technical University (ITU), act as third- party. METU is a public uni-
versity based in Ankara and SU is a private one located in Istanbul.
ITU UHeM, also based in Istanbul, provides supercomputing and

data storage services for academic and industrial users. Our skills
span HPC, HPDA, Al, CUDA, Materials Science, Computational Fluid
Dynamics, and several other areas. This achievement is presented by
the third-party METU.

Industrial organisation Involved

This success story results from the 1st case study jointly led by
METU and TRUBA in cooperation with the SME Parabol:

It (paraboly.com) has been conducting R&D activities in Intelligent
Transportation Systems since 2011 and developing a public trans-
portation analysis platform (https://tr.cermoni.app) to analyze public
WUDQVSRUW 37 GHPDQG LQ D FLW\ DQG WR PDNH
vestment decisions.

By merging the company‘s main areas of expertise (big data analysis,
smart mobility algorithms, mobility management, cloud computing)
with R&D activities, they have been able to provide mobility ma-
nagement and analysis software tools in several countries and more
than 50 cities in three continents willing to improve various modes

of transportation such as PT mobility.

Technical Challenge

Parabol has been developing a PT analysis platform ( cermoni.app) to
analyze the passengers' boarding data and the vehicles' GPS loca-
tion data collected from a PT system. Currently, it performs spatio-
temporal processing and analysis on the PT data, around 10M rows
per month. Moreover, the PT accessibility analysis should be perfor-
PHG E\ fQGLQJ DFWLYLW\ UHJLRQV IRU HDFK FRPP’
from such big data to understand the mobility patterns involves 3D
(space, time, and commuter) analysis which is time-consuming and

is challenging. Hence, the spatiotemporal clustering algorithm for PT
user activities (STCAPT) needs parallel execution.

Figure 1: As a result of OD analysis, the origin
density of PT trip during the morning peak.




Solution
Considering the fact that

Mobility and Logistics

67&%$37 UHTXLUHV D ODUJH DPRXQW

of memory to run, which an HPC
environment can provide, we
worked on developing an ap-
proach to run STCAPT on HPC.
The algorithmic approach fol-
lowed for parallelizing STCAPT

FRQWDLQV fUVW JURXSLQJ WKH GDWD
E\ SDVVHQJHU LG DQG WKHQ fQGLQJ

regions for each passenger.

Figure 2: The destination density of PT trip in the
morning peak (OD analysis)

‘H fUVW GHYHORSHG DQ $SDFKH

Beam pipeline and deployed

it on the Spark runner for its
execution on HPC. However,
since the execution of the Beam
model failed, the pipeline was
then ported to Apache Spark and
executed successfully. Here, we

While the analysis cannot be
completed reasonably on a ty-
pical server within the company
data center, it took just minu-
tes to run it with a test dataset
on TRUBA. Being able to use

GHYHORSHG WZR GL,HdtHpWing&uotive for this
SLSHOLQHV 7KH fUVWeRp€irei gavé€us very impres-

Spark transforms and custom
map operations on RDDs to
generate passenger commute

sive results. On a Spark cluster
created with only three nodes of
TRUBA, the test runs resulted in

VHTXHQFHV 7KH QH[WaR®@dHexrgddesin runtime.

SparkSQL to aggregate those

VHTXHQFHV WR fQG-D @usiness ipact

stination matrix for some given

Advanced algorithms have al-

JULG 7KH RXWSXW RI nadybegtJdévéloped to provide

pipeline is used as an input for

the second one because showing

more comprehensive analyses,
such as Origin-Destination

RXWSXWV RI WKH f UV Vind&yQis @ uh@eStdnd mobility
SDWWHUQV DV D XQLT ¥ith highlyJiKcr&dsée per-

not practical or useful. All these
steps were guided by the METU
team and supported by the
TRUBA team, who installed and
managed the Apache Spark plat-
form on the HPC environment.

>Apache Spark
>Big Data
>HPDA

>Data Analysis
>Smart City

decision support mechanism.
The TRUBA HPC environment
helps us reach this aim with
highly improved performance.

It is now possible to run these
algorithms and take the results
in a reasonable amount of time.
Thus, such algorithms with
parallel execution on HPC allow
working with large-scale net-
works for NP-hard optimization
issues. This creates a really fast,

>Industry Sector: Smart City, Intelligent Transportation System,
Origin-Destination, Public Transportation

>Technology: Big Data, HPC, HPDA

Figure 3: The density of destination zones of trips
starting from the selected region.

highly accurate, less costly, and

PRUH HHHFWLYH GHFLVLRQ V

mechanism not only for strategic
or tactical but also for operatio-
nal decisions. It gives our algo-
rithms and hence the company
a competitive advantage in the
market.

%HQH[fWYV

Ability to work in the HPC
environment, especially to run
Apache Spark pipelines.

Understanding urban public
transport mobility patterns much
better.

Saving time in getting results
for complex optimization prob-
lems and operational decisions

formance even for large-scale
cities.

,QFUHDVLQJ WKH H..FLHQF

public transport systems and
accessing better public transport
service levels.

Contact:
OHWLQ %$5,
Email: metin.baris@paraboly.com

3DUDERO

&HYDW (1(5 0(78
Email: sener@ceng.metu.edu.tr




7KH 7XUNLVK 1&& LV OHG E\ 78%,7%. 758%% RQH RI WKH WZR PDLQ
HPC centers in the country. Besides TRUBA, three partners, Middle

East Technical University (METU), Sabanci University (SU), and Na-

tional Center for High-Performance Computing (UHeM) of Istanbul

Technical University (ITU), act as third- party.

METU is a public university based in Ankara and SU is a private
one located in Istanbul. ITU UHeM, also based in Istanbul, provides
supercomputing and data storage services for academic and indust-
rial users. Our skills span HPC, HPDA, Al, CUDA, Materials Science,
Computational Fluid Dynamics, and several other areas. This achie-
vement is presented by the third-party METU.

Industrial organisation Involved

This success story results from the 2nd case study jointly led by
METU and TRUBA in cooperation with the SME Parabol:

It (paraboly.com) has been conducting R&D activities in Intelli-
gent Transportation Systems since 2011 and developing a public
transportation analysis platform (https://tr.cermoni.app) to analyze
SXEOLF WUDQVSRUW 37 GHPDQG LQ D FLW\ DQG W
PT investment decisions. By merging the company‘s main areas of
expertise (big data analysis, smart mobility algorithms, mobility
management, cloud computing) with R&D activities, they have been
able to provide mobility management and analysis software tools in
several countries and more than 50 cities in three continents willing
to improve various modes of transportation such as PT mobility.

Technical Challenge

Utilizing the TRUBA environment enabled Parabol to have a faster

5" F\FOH DQG FRQWLQXH WKHLU fUVW FDVH VWXG\

stination analysis. They have used those results to get optimal time-

WDEOHV IRU HDFK URXWH JRYHUQHG E\ GL,HUHQW
However, optimizing Public Transport services and exploring

SDVVHQJHU PRELOLW\ UHTXLUHYVY KDQGGOGLQJ ODUJH

ving complex combinatorial optimization problems, and dealing with
XQFHUWDLQW\ 6ROYLQJ WKLV 13 KDUG SUREOHP U

amount of time, and even impossible to get a solution in a reasona-

ble time as the problem space gets larger.




Mobility and Logistics

Solution
The initial heuristic algorithm,
dealing with all routes iteratively
to get a feasible solution in the
company'‘s production environ-
PHQW ZzZDV fUVW H[WHQGHG WR
achieve the global optimum so-
OXWLRQ $IWHU UHGHfQLQJ WKH DOJR
rithm, a Dask cluster was set up
on TRUBA to parallelize the op-
timization algorithm so that each
instance solves the timetables of
the bus routes originating from a
separate regional terminal.
Hence, the Dask cluster size in
this data-parallelization ap-
proach will be proportional to
the number of regional terminals
involved, which is generally also
proportional to the number of
bus routes. Parabol chose Dask
to parallelize their algorithm as it
UHTXLUHY QR FRGH PRGLfFDWLRQ LQ
the original algorithm, providing

D YHU\ WLPH H..FLHQW* VROYWIRY

When they ran the optimization
algorithm on TRUBA with the

actual PT data, they achieved Business Impact and easily applied to other com-
an optimal solution in minutes The Dask-based solution de- plex optimization problems in
to a couple of hours, depending veloped in this case study can the PT domain.
on the problem size. They also provide optimized timetables All these create a very fast,
observed that a near-optimal for bus routes to increase fuel highly accurate, less expensi-
solution could be reached much savings and passenger sa- YH DQG PRUH H..FLHQW GHF
earlier. tisfaction, as well as improve support mechanism, which gives
timetable governance. A sample a competitive advantage in the
timetable optimized using the market.

algorithm developed is shown in
Figure 1. Using the TRUBA HPC %HQH[fWYV

environment allows the company Saving time in the R&D pro-
WR DFKLHYH WKLV JRD@GsZLWK VLJIQLTf
cantly improved performance. Achieving optimized timeta-
In addition to this high-tech so- bles of bus lines within a reaso-
lution allowing Parabol to work nable time
with large-scale PT networks, Having a parallel execution
the parallelization framework framework for complex optimi-
they had here can be inspired zation algorithms
>Dask Library
>Big Data
>HPDA
>Optimization
>Smart City
Contact:
>Industry Sector: Smart City, Intelligent Transportation System, OHWLQ %$5, 3DUDERO
Bus Route Timetable Optimization, Public Transportation Email: metin.baris@paraboly.com
&HYDW (1(5 0(78
>Technology: Big Data, HPC, HPDA Email: sener@ceng.metu.edu.tr




Mobility and Logistics

7UD..F (YHQWY DQG $OHU"

Integration and Analytics to Support Managerial Decisions

NCC-Bulgaria was founded by the Institute of

Information and Communication Technologies at

WKH %X0OJDULDQ $FDGHP\ RI 6FLHQFHVY WKH 6RfD 8QL
YHUVLW\ mé6W .OLPHQW 2KULGVNLn DQG WKH 8QLYHUVLW\ RI
National and World Economy.

NCC-Bulgaria is focused on:

BCreating a roadmap for successful work in the

fHOG RI KLJK SHUIRUPDQFH FRPSXWLQJ ELJ GDWD
DQDO\VLY DQG DUWLfFLDO LQWHOOLJHQFH

BAnalyzing the existing competencies and facilita-

ting the use of HPC/HPDA/AI in Bulgaria

BRaising awareness and promoting HPC/HPDA/AI

use in companies and the public sector.

Industrial organisations Involved
BCompanies in the transport sector
BCompanies in the Logistics and Supply Chain
Management sector

BElectrical vehicles users

BCompanies developing electrical charging
stations

BCompanies managing autonomous vehicles.

The Challenge
The considerable technical challenge is to accu-
rately identify, extract, transform and integrate
UHOLDEOH DQG IDVW FKDQJLQJ GDWD IURP WUD..F HYHQWYV
and alerts to be followed by sophisticated and ex-
haustive analysis (descriptive and predictive).
On one hand, the large volumes of data being
WUDQVIHUUHG WKH HQRUPRXMW GLYHUVLW\ RI WUD...F VHQ
sors, events, and alerts to be encompassed, and
the proliferation of the transmission protocols is a
YHU\ GL...FXOW WHFKQLFDO DQG VFLHQWLfF WDVN 2Q WKH
other hand, consistent assurance and maintenance
RI FROOHFWHG GDWD TXDOLW\ ZKLOH VHOHFWLQJ WKH ULJKW
tools and algorithms for data analytics and pre-
sentation, is not a trivial task.
SHIHUHQWLDO ,R7 $UFKLWHFWXUH IRU WUDQVIHUULQJ DQG FRPSX!
events data:

Components and their communication links, within the realized referential loT
architecture

Video: KWWSV 777 \RXWXEH FRP ZDWFK"Y ]()<U)O [R W V




The Solution The companies, operating in Transport and Lo-

To solve those challenges, a referential 0T archi- JLVWLFV 6&0 VHFWRUV EHQHfW IURP
tecture is proposed, consisting of the following analytics and predictive instruments, for:

components: BOptimizing transportation routes

BData extraction and cleaning module NiFi, BDecreasing transportation and logistics expenses

B'DWD GLVWULEXWLRQ PRGXOH .DBRBWLPL]LQJ VWD, PDQDJHPHQW

BData storage module Hadoop HDFS, B:DUQLQJV DQG DOHUWYV IRU WUD...F LQ
BData analytics modules Hive, Impala and Hue, disasters and extraordinary events

BData presentation module PowerBl. BReal-time management of autonomous vehicles

%XLOGLQJ VXFK DQ DUFKLWHFWXUSH@BEBHAWV ,H[LELOLW\

and speed in data loading and cleaning up from a Flexible and reliable, multi-protocol and multi-
PXOWLWXGH RI WUD...F LQIRUY P D WnheR\QrkSi@dewiratiorP V. G L |

ferent payload formats (CSV, JSON, XML, etc.) 'LVWULEXWHG KLJK DYDLODELOLW\ fO
and transmission protocols (HTTPS, FTPS, SFTP, event dispatching system

etc.), reliable ingestion, dispatch, consumption and Powerful data analytics including streaming and

VWRUDJH RI WKH H[WUDFWHG WU Dbatck ptdoess@dvV SRZHU

ful data analysis engines for both streaming and &RVW H,HFWLYH 2SHQ 6RXUFH FRPSRQ

EDWFK SURFHVVLQJ DQG fQDOO\ FRQYHQLHQW YLVXDO
presentation of the results ready to be used by the
business stakeholders.

The Business impact
The big data, generated in the Transport and Lo-
JLVWLFV 6&0 fHOGYV LV QRW DGHTXDWHO\ FROOHFWHG
organized and used for the optimization of busi-
ness processes, activities and services.
Expanding the usage and geographical scope of
autonomous vehicles such as self-driving cars and
self-driving cargo trucks it is very important to
apply new technologies to process the generated
big data that should be collected, transformed,
and analysed in real time. In this regard, becomes
. A . 7UD..F (YHQWYV (7/ 1L)L ,RZ FUHDWHG DQG XVHG IRU HYHQWYV H[W
critical to design and develop complex IoT archi- tion, transformation and load
tectures and analytical models to monitor and ma-
nage all the processes related to the autonomous
vehicles.
In addition, such loT architectures are suitable
solutions for collecting data on the practical use of
personal and public electrical vehicles. One aspect
of these big data is the analysis for planning the
optimal distribution of electrical charging stati-
ons and predicting the capacity of their use. As
a result, based on analytical reports, consumers
plan and optimize their routes, navigating electric

vehicles to minimize tails and charging time.

7UD..F (YHQWV 5HSRUW

SloT PowerBI analytical events report, created by using ODBC connection with the cluster
>Big Data

>7UD...F (YHQWYV

>7UD...F $OHUWYV

> Analytics
>Apache Ecosystem
>Reference Architecture Contact:
Dr. Yavor Christov,
>Industry Sector: Trannsport, Logistics & University of National and World Economy,
Supply Chain Management Email: ychristov@unwe.bg
3URI .DPHOLD 6WHIDQRYD
>Technology: 10T, Apache Ecosystem and HPC/ University of National and World Economy team

HPDA Integration Email: kstefanova@unwe.bg




RISE Accesses VEGA

ENCCS (EuroCC National Competence Centre Sweden).
ENCCS provides high-performance computing training and support
for industry, academia and public administration for free.

https://enccs.se

Industrial organisation involved

7UD f NY H (BNétldh Transport Administration) is responsible for

ORQJ WHUP SODQQLQJ RI WKH WUDQVSRUW V\VWHF
as well as for building, operating and maintaining public roads and

railways.

KWWSYV 7727Z WUDfNYHUNHW VH

Technical Challenge

While the modern trend towards producing electric vehicles (EVs)

LV ULVLQJ D WRWDO FKDQJH RI ,HHW WR (9V ZLOO
DPRXQW RI WLPH )RU WKHVH UHDVRQV WKH WUD..
in Sweden has been the subject of a collaboration between ENCCS,

.7+ DQG 7TUDfNYHUNHW

Photo: Jacek Dylag // Unsplash




Solution

$v D FDVH VWXG\ WKH WUD..F ,RZ
will be modeled on a speci-

fF SDUW RI WKH ( 6 XVLQJ GHHS
neural networks. The results will

give us a hint at the most appro-

priate models for such modeling.

In the second part of the pro-

ject, the already available model

Temporal Graphical Convolu-

tional Networks (T-GCN), will

be tested and ported to an HPC

system for further analysis of a

much larger dataset correspon-

ding to the E4S more extensive

structure.

This undertaking is a collabo-

ration between Assoc. Prof.

;LDROLDQJ IURP .7+ 0U &KULV
WLDQ (GIMDOO IURP 7TUDfNYHUNHW
and Dr. Hossein Ehteshami from

ENCCS.

Business Impact
7UDfNYHUNHW LV WKH 6ZHGLVK SX

blic authority responsible for the 5HVXOW 7KH FRPSDULVRQ RI PHDVXUHG WUD..F DW ( 6 IRU WZR FRQVHFXWLYH GD\V
. CNN (Convolutional Neural Network)

transport system. Al methods in

public administration are crucial

for the development of social %HQH[fWYV
DFWLRQV WKDW EHQH fWolNiHoH c8& O L F
Such methods in the branch of Road design planning

WUD..F DGPLQLVWUDWLRQIZLO6 O/ BIHIN\D Q
important role for future political
strategies.

Most inter- and intra-city trans-

portations occur via vehicles.

ODQDJLQJ WKH WUD..F FDXVHG E\
such vehicles is of great import-

ance for several primary reasons.

B3URSHU WUD..F FRQWURO VDYHYV
plenty of time and resources,

assures the safety of drivers and

passengers, and last but not the

least, could help mitigate the

issue of air pollution.

SAl

>7UD...F
>Neural Networks
>Vehicle

>Industry Sector: Public Administration Contact:
Apostolos Vasileiadis
>Technology: Al Email: apostolos.vasileiadis@ri.se
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The National Library of Sweden to train

Natural Language Processing
models using MeluXina

ENCCS (EuroCC National Competence Centre Sweden).

ENCCS provides high-performance computing training and support
for industry, academia and public administration for free.
https://enccs.se

Organisations Involved Technical Challenge
.%/DE DW WKH 6ZHGLVKXHDWRRMQWH KLIJIK fQDQFLDO FRVW
/ILEUDU\ .XQJOLJD %L BfarhiRing Nadural #anguage
.%/DE LV D QDWLR QD O PtbeR¥sih® (WER models, most
infrastructure for digital huma- of the researchers have only
nities and social science. The lab been trained by large companies
SURYLGHV DFFHVV W R ontkpylish RataOideveélbping a
RQV LQ VWUXFWXUHG Eo@@titvelpredimadel for
tive form. This makes it possible Swedish, the Royal Library of
for researchers to both seek new Sweden hopes to enable com-
DQVZHUV DQG SRVH Q HErciakadd/nohkdergnvercial

in their research. usage of this technology, while
https://www.kb.se/in-english/ allowing researchers to unders-
research-collaboration/kblab. tand what these models learn

html not only for English.

Photo: Nick Morrison // Unsplash



former language models (LM) absorb massive datasets, they

With access to MeluXina super- such as GPT and BERT have have shown to be very adept at
FRPSXWHU .%/DE LV QdecobnizEh® kew standard of a learning new tasks with only a
to use 10 000 000 GPU hours SUHWUDLQLQJ fQHW X Qaw@dinBdexanplesid even
to train their Natural Language This approach leverages large none, instead only needing a
Processing models using their amounts of unannotated text prompt describing the task
enormous text, audio, and video data in a self-supervised pre- (Brown et al. 2020).
archive. training step, producing gene-
,WjV WKH VHFRQG W L Ipatist riodéI®tha&) dan then be Business Impact
access to a EuroHPC JU super- fFOQHWXQHG RQ VSHFLfEFWDENROGYV KLIJK TXDOLW\
computer and that makes it the The largest of these models sive humanistic data including
fUVW SXEOLF DGPLQ L \Covidisis \0f sdv&palthantivedd W \ text, audio, images and video.
to be accepted through the Eu- ELOOLRQ SDUDPHWHUVZKHWV RPIDWNHM MKBIE D- SHUIHF)
roHPC JU Regular Call which model itself to be split over mul- didate to create NLP models by
gives the ability to use an even tiple GPUs, further needing up using hundreds of years’ diverse
larger amount of CPU and GPU to multiple thousand GPUs to be material (approximately 26 PB
cores. trained in a reasonable amount RlI GDWD .%/DEjV RSHQ VRX
The transformer neural net- of time. Due to the extreme size VoxRex audio-to-text model

ZRUN DQG WKH VXEYVY H diXhét dde and Qe ability to has been downloaded more than
WLPHV IRU PBDQ\ GL,H
rent use cases.

%HQH[fWYV
Having a public authori-
W\ OLNH .%/DE GHYHORSLQJ
open-source models is crucial
to societal development. The
models can be used by any per-
son without limitations and it is
therefore hard to follow in detail
WKH VSHFLfF EHQHfWYV WKD
bring.
.% PDQDJHG WR XWLOLVH V
large material and train their
models for free by accessing
a EuroHPC JU system. This
paves the way for other public
sector organisations to do the
same and develop their services
further.

Machine Learning

Al

Natural Language Processing
Cultural Heritage

Industry Sector: Public Administration Contact:
Apostolos Vasileiadis
Technology: Al Email: apostolos.vasileiadis@ri.se
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Low-latency Al-based Gesture
Recognition

NCC-Bulgaria was founded by the Institute of Information and

Communication Technologies at the Bulgarian Academy of Scien-

FHV WKH 6RfD 8QLYHUVLW\ mé6W .OLPHQW 2KULGVNLNn DQG WKH 8QLYHUYV
National and World Economy.

NCC-Bulgaria is focused on:

B&UHDWLQJ D URDGPDS IRU VXFFHVVIXO-ZRUN LQ WKH fHOG RI KLJK SHU
IRUPDQFH FRPSXWLQJ ELJ GDWD DQDO\WVLY DQG DUWLfFLDO LQWHOOLJH(
BAnalyzing the existing competencies and facilitating the use of

HPC/HPDA/AI in Bulgaria

BRaising awareness and promoting HPC/HPDA/AI use in companies

and the public sector.

Organisations Involved Technical Challenge
Software Company Ltd is a Bul- During this challenge (BON- allows to work with low-re-
garian SME specialised in soft- SAPPS Hackathon), a so-called solution images taken by cheap
ware development. Since 1996, Al Asset was developed that can thermal cameras that can be
WKH FRPSDQ\ KDV R, H WdagniBe & dri@ars gestures by installed in private cars at a low
UDQJH RI KLJK TXD OLWSing H single Fchiedp laqy low- cost. This solution was imple-
the development, delivery, and resolution thermal camera. This mented inside the BONSAPPS
maintenance of Al and HPDA asset was then optimised and AlAsset framework, as part of
software in Bulgaria. The com- deployed to low-power edge the BONSAPPS challenge. This
pany is also 1ISO 9001:2015 platforms such as the NVidia framework abstracts away the
FHUWLfHG DQG ,62 jetson nano. hardware platform on which the
FHUWLfHG DQG KDV &( GBRHN @BOW.IP S OH P HQ WADappLrth® o @aldiving us to
fFDWH based on the approach named focus on the Al app instead of
The shared project (SME + Embedded vision, which gives KDUGZDUH VSHFLfFV 7KH K\
1&& %*B6RfD8QL WH D Pviszabimelligence to machines HPC cluster also allowed the
completed in relation with the and teaches them how to see team to work with much larger
application of the company in and think. As a result, a small datasets (HPDA).
the BONSAPPS Open Call for Al footprint neural network was
talents. created, which consisted of a

Convolution Neural Network
(CNN) and a multi-stage Tem-
poral Convolutional Network
(TCN). Such a network design




Solution

Since the aim has been to run
the optimised neural network
(Al) on low-power devices, whi-
le ensuring both high accuracy
(HPDA) and low latency (HPC),

ter with multiple Nvidia V100
compute units. That way we
could iterate much faster since
the time between each change
and deployment had been sig-

WKH fQDO PRGHO KDG QMK FEHQX\HIDOVKRUWHG

optimised to run on the pre-se-
lected devices. Using the HPC cluster also
That is why we automated the allowed the team to work with
WUDLQLQJ TXDQWLYV D WichkRlggeHlaERets\ataQ G
deployment to the testing plat- regular workstation computer
form parts of the development would not even be able to load
process by using GitLab CI/CD into memory.
pipelines running on a HPC clus-

pipelines.

Collaboration team from Software Company Ltd

Business Impact

The Software Company Ltd. was

recognised by the BONSAPPS

as a reliable partner due to sup-

port by our team, resulted in a

solution of an important problem
XWYRUGERXW®'LQJ HGJH VFLHQ
research: implementing HPC

technology to improve both the

development process and the

TXDOLW\ RI WKH fQDO $, DS
tion.

Since Al can think faster than
a human can due to its deep-le-
arning algorithm maps, it ma-
kes perfect business sense to
implement Al in various busi-
ness processes in order to help
the company successful in the
current competition between the
SME.

%HQH[fWYV
JRU WKH 6RfD 8QLYHUVLW\ 7
$FTXLVLWLRQ RI QHZ WHEFK
skills;
Improving communication
skills;
Networking;
Inspiration.
For the Software Company:
Success and accomplishment
feelings.

&HUWLfFDWH RI DWWHQGDQFH DW WKH +DFNDWKRQ

Computer Vision
HMI

Deep Edge

Gesture Recognition

Industry Sector: Automotive

Technology: HPC, Al

Contact:
6RfD 8QLYHUVLW\
Emai: DQDS#SK\V XQL VRfD EJ




Public and Communication

Swedish National Archives will use HPC to process

9 Million Scanned Images for
Access to the Public

ENCCS (EuroCC National Competence Centre
Sweden).

ENCCS provides high-performance computing
training and support for industry, academia and
public administration for free.

https://enccs.se

Industrial organisations Involved

Riksarkivet: the Swedish National Archives pri-

marily manage the government records for future

generations. As a supervisory authority, they also

R,HU VHUYLFHY UHODWHG WR WKHLU SXEOLF WDVN
https://riksarkivet.se

The Challenge

The Swedish National Archives have a large col-
lection of images which contain huge amounts of
information, but they are not easily searchable. It
would need a large team of employees digitalising
the information on those images. Furthermore,
manual analysis would be extremely slow.

Photo: Emile Perron // Unsplash




The Swedish National Archives will use their ac-
cess to EuroHPC JU supercomputer VEGA to train
and run HTR (Handwritten Text Recognition)/
OCR (Optical Character Recognition) pipelines
consisting of segmentation models, text-recogni-
tion models and post-correction models.

The Business impact

This will enable the Swedish National Archives to
process approximately 9 million scanned images,
index them with metadata, and make them sear-
chable and more accessible. It will improve access
to their archives and streamline their internal case
handling.

Al

Deep Learning
Image Segmentation
Image to Text
Machine Learning
Public Sector

Industry Sector: Public Sector

Technology: Al

%HQHfWYV
Access to Vega, and the ability to train models
specialized on archival texts, will:

Further the larger goal of adapting Al-techno-
logy for use in archives.

Opening up new possibilities for academic re-
searchers, genealogists and others to explore and
use the archival holdings.

This project saves us about 700,000 euros in
manual labor costs, and the indexing database is
FUHDWHG VLIJQLfFDQWO\ TXLFNHU

Contact:
Apostolos Vasileiadis
Email: apostolos.vasileiadis@ri.se




RISE Accesses VEGA

ENCCS (EuroCC National Competence Centre Sweden).

ENCCS provides high-performance computing training and support
for industry, academia and public administration for free.
https://enccs.se

Industrial organisation involved

RISE Research Institutes of Sweden is Sweden’s research institute
and innovation partner. Through international collaboration with in-
dustry, academia and the public sector, they ensure business com-
petitiveness and contribute to a sustainable society.
https://www.ri.se/en

Technical Challenge

Natural Language Understanding (NLU) is an area in machine lear-
ning that transforms human natural language into easily understood
machine language and has been recently largely developed for large
languages around the world. For such models to work, the algorithm
must train in large number of texts and for that it needs large com-
SXWLQJ SRZHU VSHFLfFDOO\ *38V

Photo: Gabrielle Henderson // Unsplash




Solution

Evangelia Gogoulou from RISE
NLU Group , Digital Systems
got access to the EuroHPC JU
system Vega at Izum, Slovenia.
She will be training from scratch
an English BERT model using
multiple GPUs and then evaluate
its downstream performance on
the GLUE benchmark ( https://
gluebenchmark.com/).

The model performance will be
compared with the English BERT
trained on one GPU. The second
task is to start from the English
BERT model and continue pre-
training it on Russian, on multip-
le GPUs. The transferred Russi-
an model will be then evaluated
on GLUE and the results will be
compared with existing Russian
Language models.

Business Impact

RISE, being the public institute

for research and innovation in

Sweden, has the role of connec-

ting academic research with the %HQH[fWYV
LQGXVWULDO VHFWRU | RKtteydiisel freeHeqtH f W
of society and creating progress. H HFWLYHO\

This type of modern language Multi-language translation
Al has the potential to radically Automate procedures using
improve the handling of lan- natural language

guage data in both the private
and public sectors. In particular,
RISE and the NLU Group are
committed to support Swedish
actors in developing and integra -
ting the latest NLP technologies
into their operations.

>Natural Language Understanding (NLU)
SAl

>Language Model

>Deep Learning

>Industry Sector: Public Administration

>Technology: Al

Contact:
Apostolos Vasileiadis
Email: apostolos.vasileiadis@ri.se




The Swedish Innovation Agency Vinnova

Obtained Access to Vega
EuroHPC JU System

ENCCS (EuroCC National Competence Centre Sweden).
ENCCS provides high-performance computing training and support
for industry, academia and public administration for free.

https://enccs.se

Organisations Involved
Vinnova is Sweden’s innova-
tion agency. They help to build
Sweden's innovation capaci-

ty, contributing to sustainable
growth. Vinnova's vision is that
Sweden is an innovative force in
a sustainable world.
https://www.vinnova.se/en

Technical Challenge
Vinnova is a government agency
under the Ministry of Enterprise
and Innovation, and the national
contact authority for the EU fra-
mework programme for research
and innovation. Being a govern-
mental agency Vinnova handles a
large number of documentations
and enhanced analyses of these
are of crucial importance.

The Al analysis tool used by Vin -
nova was originally developed by
the Swedish Innovation agen-

cy and the Swedish agency for
Growth Policy Analysis,
Tillvaxtverket . Features of this
tool include topic modeling,
keyword extraction, an Al assis-
ted free text search as well as
speech tagging to isolate target
audience and purpose.

8QVSODVK

YDOLFfN

3KRWR



Solution
The successful application was

Business Impact
The text analysis tool in its cur-

D MRLQW H,RUW EH W Z rht GtagLlcqntirRitéDan aid for

Data Scientist Dr. Leonora Ves-
terbacka Olsson and ENCCS.
With the awarded HPC time

on the Vega (https://doc.vega.
izum.si/) EuroHPC JU petascale
system within EuroHPC JU de-
velopment call, Vinnova intends
to further develop this Al tool

for analyses of new types of go-
vernment agency documents and
enhance it with new features.

Photo: Jason Goodman // Unsplash

» Data Science
> Al

» Innovation

> Data Analysis
> Strategy

analysis of calls for proposals
for funding and helps the ana-
lyzer to identify trends in topics
and purpose found in funding
proposals and applications for
funding. The various functio-
nalities provide an easy way to
perform exploratory analysis and
draw well-based conclusions
from the results.

> Industry Sector: Public Administration

> Technology: Al

%HQH[fWYV

Streamline and automate ana-
lysis that has traditionally been
done manually.

Analysing larger amounts
of data and thus contribute to
Sweden’s strategy regarding
innovation.

Enhance Vinnova's tools to
get important insights for future
use regarding successful pro-
jects that lead to added value for
the Swedish society.

Contact:
Apostolos Vasileiadis
Email: apostolos.vasileiadis@ri.se




Improving the Speech-Recognition
Technology with Speechly

EuroCC National Competence Centre Finland

The Competence Centre Finland will heavily focus

on paving the users’ way on LUMI, the EuroHPC

»,DIJVKLS VXSHUFRPSXWHU ORFDWHG LQ )LQODQG /80,
is one of the key elements in Finnish and European

HPC competence development.

Industrial organisations Involved

Speechly is a Finnish company specializing in
speech interfaces, https://www.speechly.com a
start-up company established in Helsinki, Finland
in 2016, has developed technology that allows
software developers to easily add an intuitive voice
interface to any platform, whether it be Android,
iOS, website or video game.

The Challenge

%XLOGLQJ VSHHFK LQWHUIDFHYV LV GL...FXOW DQG FXUUHQW
solutions on the market are only able to perform

fairly simple functions, such as playing Spotify

DQG WXUQLQJ OLIJKWV RQ D@G R, 6SHHFKO\ FRPEL

nes speech recognition with the technology of

understanding natural language in a new way to

R,HU D FRPSUHKHQVLYH VROXWLRQ WKDW HQDEOHV PRUH
complex voice control commands and responds to

users’ needs.

Figure 1:Speechly visual

Video: KWWSV 7Z7Z7Z \RXWXEH FRP ZDWFK"Y \]G699 [ME




The Solution
Speechly, has developed a new type of techno-
logy for understanding real-time spoken language.
With CSC’s Puhti supercomputer and Business
Finland’s Al Business program, Speechly was able
to further improve its speech recognition techno-
logy.

Speechly’s product development work involves

The Business impact

Speechly is competing with the world’s largest
tech giants where some of Speechly’s people have
worked in the past. To strengthen their competi-
tive advantage, the company sought support for
product development from Business Finland’s Al
Business program, allowing them access to CSC'’s
computing resources free of charge with the Al

WHVWLQJ GL,HUHQW PDFKLQH OHCohMpuiQg)JGCE@.JRULWKPV WR
fQG WKH EHVW VSHHFK UHFRJQLW §pehRR @dd@Mevetoprheptiwork involves

the nine-month Al Business project, Speechly
improved the accuracy of its speech recognition
model by almost 60% in terms of word error rate
(Hannes Heikinheimo , Speechly co-founder).
Speed is an asset in product development, as
training one model can take anything from days
to weeks. Speechly used CSC’s Puhti-Al compu-
ting environment with support from NCC Finland,
making it possible to work faster and utilize larger
sets of data.

Photo: Ben Moreland // Unsplash

HPC

Al

Neural Net Training

Speech

Natural Language Understanding (NLP)
Speech-to-Text

Industry Sector: Speech Recognition

Technology: HPC, Al

WHVWLQJ GL,HUHQW PDFKLQH OHDUQLQ
fQG WKH EHVW VSHHFK UHFRJQLWLRQ P
machine learning models for deep neural networks

UHTXLUH KLJK FRPSXWLQJ FDSDFLW\
+RZ TXLFNO\ WKH VWD, FDQ WUDLQ DQG
LV RQH RI WKH PRVW LPSRUWDQW IDFW!
product development results. Training one model

can take anything from days to weeks. Thanks to

&6&jV FRPSXWLQJ FDSDFLW\ 6SHHFKO\
WR ZRUN PXFK IDVWHU WKDQ EHIRUH DC
cantly larger data sets.

%HQHfWYV
Speechly’s product development work involves
WHVWLQJ GL,HUHQW PDFKLQH OHDUQLQ
fQG WKH EHVW VSHHFK UHFRJQLWLRQ P
During the nine-month Al Business project,
Speechly improved the accuracy of its speech
recognition model by almost 60% in terms of word
error rate
Speed is an asset in product development -
training one model can take anything from days to
weeks.

Contact:
Dan Still

Email: '‘DQ 6WLOO#FVF f
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