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About

the FF4EuroHPC Project

The FF4EuroHPC project has received funding from the European High
Performance Computing Joint Undertaking (JU) under grant agreement No 951745,
The JU receives support from the European Union's Horizon 2020 research and
innovation programme and Germany, Italy, Slovenia, France, Spain. The total
funding is 9.9 Million EUR. The project started in September 2020 and its duration
is 38 months. The project is coordinated by the University of Stuttgart/HLRS
(Germany) and supported by 5 other core partners: Arctur (Slovenia), CINECA (Italy),
CESGA (Spain), scapos AG (Germany) and Teratec (France).

The Aim of the FF4EuroHPC Project

FF4EuroHPC helps facilitate access to High-Performance Computing-related
technologies for European Small & Medium Enterprises (SMEs) and thus increases
the innovation potential of European industry. Whether an SME is running high
resolution simulations, doing large-scale data analyses, or incorporating Artificial
Intelligence applications into its business or service workflows, FF4EuroHPC assists
them to connect their business with cutting-edge technologies.

SME Participation

Two open calls were implemented through the project targeting the highest quality
experiments involving innovative, agile SMEs. The focus was put particularly on
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SMEs from the manufacturing and engineering sectors but also on other key
European industrial sectors. Each experiment was centred on an end-user SME

(or consulting SME) and the consortium was completed by technology or service
providers such as ISVs, technology and domain experts, and HPC providers. The
experiment partners identified and addressed a specific business challenge for the
SME linked to a specific industrial sector (or in some cases for multiple industrial
sectors). By implementing HPC, Artificial Intelligence (Al), Machine Learning (ML),
High-Performance Data Analytics (HPDA), or other state-of-the-art technologies,
the experiment partners were able to develop unique products, innovative business
opportunities, and become more competitive.

Experiments and Success Stories

In total, 42 experiments met the open call requirements, successfully passed the
evaluation process, and were selected for funding. During the 15-month duration of
an experiment, the experiment partners jointly worked on the relevant use case and
strove to overcome the challenges with the help of HPC.

In the first Open Call, 16 experiments ran, involving 53 partners from g European
countries. In the second Open Call, 26 experiments ran, involving 79 partners from
22 European countries. All 42 experiments were successfully concluded and are
presented in this booklet.

Each experiment had to address SME business challenges by using HPC and
complementary technologies such as HPDA and Al Therefore, each was an End
User-relevant case study demonstrating the use of HPC and the benefits it brings
to the value chain from the end-user to the HPC-infrastructure provider. As soon as
the experiment was successfully concluded, it generated a success story, which
highlights the expected business benefits for the participating SMEs. The success
story also presents the potential impact of the experiment's results in terms of
economic, societal, and environmental challenges. Thus, it provides an inspiration
to the broader industrial community.



FF4EuroHPC
Core Partners

FF4EuroHPC core partners supported participating experiment partners in accessing
HPC-resources, as well as planning, implementing, realising, and promoting their
experiments. CESGA, CINECA, and HLRS partners also acted as a provider of High-
Performance Computing resources and expertise in some experiments. Furthermore,
FF4EuroHPC partners connected SMEs with the National Competence Centers (NCCs).
NCCs closely collaborated with SMEs to identify new business challenges and partners
and support the implementation of the appropriate actions to foster the use of HPC by
SMEs.

ARCTUR

Arcturis a Research & Development oriented SME active in the field
of Information and Communications Technology. Arctur is the main
Slovenian commercial supplier of HPC services and solutions. Arctur
has its own infrastructure to be used as the technological foundation
AR©TUR for advanced HPC and Cloud computing solutions and innovative
web services in a distributed, high-redundancy environment. The
company has extensive experience in server virtualization and
deployment, integration of disparate IT systems, IT support of project
management, and server farm leverage for the deployment of SaaS
specialized for SMEs.
www.arctursi

CESGA

Galicia Supercomputing Center's mission is to contribute to the

advancement of Science and Technical Knowledge by means

of research and application of HPC and communications, as well
/ / CESCA as other information technology resources, in collaboration with

other institutions for the profit of society. In general, the purposes of
CESGA are all those that promote the research in and use of HPC,
advanced communications, and the development of information
and communications technologies as an instrument for sustainable
socioeconomic development.
WWw.cesga.es

Centro de Supercomputacion de Galicia
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CINECA

CINECA is the largest Italian supercomputing centre with an HPC
environment equipped with cutting-edge technology and highly
qualified personnel which cooperates with academia and industrial
partners. CINECA's mission is to enable the Italian and European
research community to accelerate scientific discovery using HPC
resources in a profitable way, exploiting the newest technological
advances in HPC, data management, storage systems, tools, services,
and expertise at large.

www.cinecait

HLRS

The High-Performance Computing Center Stuttgart (HLRS) was
established in 1996 as the first German national high-performance
computing center, building on a tradition of supercomputing at the
University of Stuttgart that stretches back to 1959. As a research
institution affiliated with the University of Stuttgart and a founding
member of the Gauss Centre for Supercomputing — the alliance of
Germany's three national supercomputing centers — HLRS provides
state-of-the-art HPC services to academic users and industry.

HLRS operates one of Europe’s most powerful supercomputers,
provides advanced training in HPC programming and simulation,
and conducts research to address key problems facing the future of
supercomputing.

wwwhlrs.de

Scapos AG

Scapos AG is a German SME. Its business is the distribution of advanced
software solutions, particularly from research and academic institutes.
Its product portfolio includes optimisation software, computer-aided
engineering, and libraries for HPC. Its worldwide customers range
from industrial corporations and large research institutes to SMEs.

Its activities in HPC R&D projects complement the above and target
service provision and the development of new business opportunities.
W/ W.SCaPOS.CoOM

TERATEC

TERATEC is a non-profit European pillar of expertise in HPC, numerical
simulation, and Data Analytics, and brings together more than eighty
technological and industrial companies, laboratories and research
centres, and universities that wish to combine their resources in the
strategic field of HPC and simulation. It forms the core of a Research &
Development technology park and is a member of the "SYSTEMATIC
Paris Region” industrial cluster.

www.terateceu
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FF4EuroHPC
Success Stories

Accelerated Structural Design of Sustainable Aviation Projects
ElevonX, Slovenia

Al/ML Computer Vision for the Next Generation Hen Farms
Radinovic & Meso-Promet-Franca, Montenegro

Improvement of Productivity in Aquaculture
Nueva Pescanova- Insuina & Geneaqua, Spain

HPC-based Engineering Design for Control of Smoke in Subway Tunnels
TECNOSISTEM SpA, ltaly

Cloud-Based CFD for Urban Microclimate Assessment and Architectural Planning
SoftSim Consult, Bulgaria

Accessible Acoustic Simulation Platform to Create Better Sound Experiences
Trivium, Iceland

Leveraging HPC for Al and Deep Learning Powered Solutions for Asset
Management
Axyon Al, Italy

Market Innovation Sourcing
Parsionate, Germany

Robust Power System Maintenance Planning via Stochastic Optimization and HPC
Artelys, France

Optimising Performance of Air-Cooled Condensers Using Wind Shields
Galebreaker, United Kingdom

Accelerating CFD Simulation of Immersive Battery Cooling
Wamtechnik, Poland

Beyond Molecular Dynamics Simulations and Analysis for Battery Materials
Development
Enerpoly, Sweden

Optimal CO2 Capture and Utilization Plant Design Through HPC
Y Squared , Greece

High-Fidelity Modelling of a Hydrogen-Fired Industrial Combustor
E&M Combustion , Spain

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

HPC-Based Navigation System for Marine Litter Hunting
Green Tech Solution, Italy

Al-Aided Wind Flow and Gas Dispersion Simulations in Cities
Bettair Cities, Spain

Reservoir Monitoring by Al-Enabled Exploitation of Satellite Imagery
SORICAL, ltaly

High Fidelity Modeling for Small Wind Turbines
EUNICE Wind, Greece

Solving Ambitious Challenges in Wastewater Treatment Using HPC in CFD
Simulation
Holinger Group & Elkuch Group, Switzerland & Liechtenstein

A Pediatric Simulated Dosimetry Platform for Clinical Use
iIKnowHow, Greece

Advanced HPC Based Drug Discovery with Converged Deep Physics and Al
Iktos, France

Cloud-Based HPC Platform to Support Systemic-Pulmonary Shunting Procedures
InSilicoTrials Technologies, Italy

High-Performance Computing Enhances Treatment Precision in Breast Cancer
CHOSA, United Kingdom

HPC Simulation for an Endourethral Sphincter Against Urinary Incontinence
Relief, Italy

Application of HPC Tools for the Optimization of 3D-Printed Orthopaedic Devices
CastPrint, Latvia

Real-Time Heart Monitoring of Thousands of Patients
Innovation Dooel, North Macedonia

A Digital Twin for Airflow and Inhaled Drug Delivery in Human Airways
One Simulations, The Netherlands

Al-Platform for Automated Training of Object Detection Models Based on CAD
Data
Gabler Engineering & Kimoknow, Germany

Multiphysics and Multiscale Modelling of Aeronautical Components
Manta Group, Italy

Multi-Head Additive Manufacturing with Optimal HPC Thermal Stabilization
Mikrotvornica, Croatia

Topology Optimization of Micro-Channel Heat Exchangers
Aidro, Italy
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Multi-Phase Modelling of Nanofluid Hydronic System
TCT, Italy

HPC-based Hand Gesture Dataset Generation for Detection and Tracking
Youbiquo srl, Italy

Forecasting Reliability in Manufacturing
KLS Ljubno, Slovenia

Cloud-Based CFD Optimization of Magnetic Drive Pumps using HPC
CDR Pompe, Italy

Improvement of Graphene-Epoxy Based Composite Materials Production
Through HPC
Nanografi, Turkey

HPC Simulation of Metal Powder Segregation in the Manufacturing of Cored Wire
CEDIE, Spain

High Performance Computing for Profile Extrusion
Soprefa, Portugal

Boosting CFD Simulation of Thermal Equipment for Food Processing
TACORE, Spain

A High-Fidelity Tool for the Optimal Design of Wind Assisted Propulsion
Technology
AYRO, France

High-Performance Computing for High-Value Weather Forecasts
Aslogic, Spain

HPC Vessel Maintenance Optimization by Natural Language Assistance
Figal Innova, Spain

15
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Accelerated Structural Design
of Sustainable Aviation Projects

Qshboj{bujpot

ElevonX is an Unmanned Aerial Systems (UAS) producer and

developer, focusing on UAS systems in the take-off range of 25 Y
kilograms. AFormX is an SME that delivers composite airframes

and provides simulations for sustainable aviation original equipment

manufacturers (OEMs). University of Maribor provides knowledge

for Finite Element Method (FEM) simulations and helps to deploy

the workflow on HPC.

End User Domain Expert HPC Expert

~elevonX Aﬁﬁ( m
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University of Maribor is part of the Slovenian NCC. -
SLIGG

aviation technology anc
h

The Challenge

Sustainable electrically powered aircraft will look significantly different from aircraft of
today. If the skin and the powertrain change, the structural frame also needs new designs
and concepts.

AFormX identified the business opportunity to provide early structural analysis for the
airframe - exploring a wide design space - to minimize risks of innovative structural
concepts and provide green aviation start-ups with better structural designs.

16

Industry Sector:
Aerospace

Technology used:
HPC, CFD & FEM
Simulation

Find out more

The Solution

The solution is an HPC-based workflow that will be offered as a service to the aviation
market and can be used by OEMs and service providers. FEM simulations - using results
from CFD simulations as boundary conditions - are performed for significantly different
designs of the structural frame of the aircraft. The use of HPC makes it possible to
efficiently explore a much wider design space: one design can be investigated in 20 hours
of computing effort using 128 processors.




@g’% Industry Sector:
Agriculture

Al/ML Computer Vision Leﬁhlzn%cégv usedt
for the Next Generation Poultry Farms Computing

Qshboj{bujpot Find out more

Radinovic Company and Meso-Promet-Franca are well-recognised

Montenegrin SMEs in the agri-food sector and poultry industry.

DigitalSmart is a Montenegrin start-up SME targeting digital &
innovation and smart solutions based on Al. DunavNET is an ISV

from Serbia and is an expert in implementing and integrating loT/Al

solutions in agriculture. The University of Donja Gorica is part of the NCC Montenegro and
an HPC expert who provided support for experiment implementation and engagement of

domain experts. The Solution
End Users Technology Expert ISV HPC Expert Al and ML algorithms were used to create prediction models, which could indicate the
@) appearance of certain diseases. The involved organisations utilised HPC to efficiently
FRA;CA i W[ U@ apply DL to train and later calibrate prediction models. This led to the creation of a new
TR NET " . . .
DigitalSmart type of precision agriculture sensor that combines cameras, edge computing, and an loT

platform. Models are calibrated for specific end-users and achieve an accuracy of over
University of Donja Gorica is part of the Montenegrin NCC. 90% for chicken detection and segmentation. Such loT devices, enhanced with edge Al
capabilities and new prediction models, represent new building blocks for advanced
The Challenge smart agriculture solutions for the poultry industry.

Monitoring chickens on large farms is highly labor-intensive and costly. Raising chicken to
ensure animal well-being as well as humane food production means to closely monitor
environmental conditions; measuring air temperature, air humidity, CO,, and ammonia
levels is required as a basis for successful production. Al and ML can be utilised to develop
computer vision sensors that can monitor parameters. However, training, selecting, and
calibrating the prediction models using only a standard computer was extremely slow and
tedious.




@g“’”_% Industry Sector:
Agriculture

Technology used:

Improvement of Productivity HPC, Al, Edge
in Aquaculture Computing

Qshboj{bujpot Find out more

Insuifia S.L. is a subsidiary of the Grupo Nueva Pescacnova
corporation, specialised in the cultivation of turbot.
Delcom Technologies is an SME and Data Analysis solutions ’

provider employing Big Data and Al technologies.
Geneaqua is an SME providing genetic analysis solutions.
CESGA is a public HPC centre providing services for R&D.

The Solution

End Users Technology Provider HPC Provider HPC and Artificial Intelligence applied to data analytics empower the understanding of
INSUINA = what influences fish behaviour, wellness, and growth, and allow aquaculture managers
e Ge:e-&fm //j CESCA and operators to make data-driven decisions to prevent fish losses to achieve business
PESCANOVA e echmology for ausclure e desopercomputcince s stability or growth. HPC has enhanced ACUATIA, a DEICOM fish farm software, to
incorporate data gathering, visualization, an expert system for custom Al model creation,
CESGA s part of the Spanish NCC. . and an online cloud management system to store, manage, and update data.

The Challenge

In aquaculture, fish growth and mortality are affected by highly volatile environmental
conditions such as tides, temperature, salt levels, and water nutrients. This can result

in losses to businesses of millions of Euros. Improving the ability of aquaculture farms
to handle volatility and thereby increase productivity requires the centralised and rapid
analysis of millions of productive, genetic, environmental, and biological data.

20
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HPC-based Engineering Design for Control
of Smoke in Subway Tunnels

Qshboj{bujpot

TECNOSISTEM is an SME operating in the engineering field that

focuses on studying, planning, designing, supervising construction

and providing technical service for complex infrastructures such as

railways, subways, roads, stations, and ports. ENGYS is an SME that ]
specializes in the development and provision of cost-effective -
open-source CFD software products and services for engineering analysis

and design optimization. CINECA is the largest Italian HPC centre and cooperates with
academia and industrial partners.

End User ISV HPC Provider
T EenesisTEM wengys CINECA
CINECA is part of the Italian NCC. FRsce
The Challenge

The design of smoke control systems and emergency strategies for fires in subway
tunnels represents a very challenging task.

The current design approach is sub-optimal and leads to increased personnel costs and
design timelines due to lack of process automation and limited hardware resources for
accurate physics modelling. Consequently, the costs for civil works, through oversized
ventilation fans and risk factors for passengers, are increased.

22

Industry Sector:
Civil engineering
Technology used:
CFD Simulation,
HPC

Find out more

The Solution

A unique framework leveraging HPC resources was created to simulate large CFD
transient models of a complete subway node in the event of fire using a fully 3D approach,
instead of the existing one based on approximate methods mostly using 1D tools.

This innovative process was validated with a real metro line project, enabling the efficient
design of smoke control strategies based on a detailed representation of the tenability and
visibility field and a time-varying optimised control of the ventilation systems.
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Reservoir Monitoring by
Al-Enabled Exploitation of Satellite Imagery

Qshboj{bujpot

ARESYS is an Italian SME designing and developing ad-hoc

monitoring solutions, using microwave Radar/SAR imaging,

seismic surveys, and vibroacoustic sensors. GGD-DICEA-SAPIENZA

is the largest university in Europe. The Geodesy and Geomatics ]
Division (GGD) is part of the Sapienza University of Rome. SORICAL -
is a public institution that oversees the management of water resources and reservoirs
for the Calabria region. CINECA is the largest Italian HPC centre and cooperates with
academia and industrial partners.

End User Domain Expert Technology Expert HPC Provider

SAPIENZA <@L aresys CINECA

CINECA is part of the Italian NCC. FRsce

The Challenge

Aresys performs high-performance data analytics of optical satellite imagery using
Sentinel-2 images for the continuous monitoring of water reservoirs, which due to water
shortages, periods of drought, and extreme weather events is a critical issue for all
European countries.

However, the amount of data and the required processing sequence calls for on-demand
HPC resources in order to deliver necessary added value to customers.

48

Industry Sector:
Environment

Technology used:
HPC, Al

Find out more

The Solution

Aresys designed a new service where Sentinel-2 optical images are used to identify
reservoir water surface variation over time, without the need for in-situ measurements.
The water surface is estimated based on proper geometric and radiometric processing
using the latest Deep Learning results to cope with the Sentinel-2 data resolution.

HPC resources are necessary for the Al-assisted processing steps and to provide the
starting 3D reservoir model based on historical data sets.
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High Fidelity Modeling
for Small Wind Turbines

Qshboj{bujpot

EUNICE WIND SA is an SME member of the EUNICE ENERGY

GROUP Since 2001 the group has been active from the construction

of power generation units up to the development and operation of

renewable energy source (RES) investments, EUNICE manufactures g‘
a 50-kW small wind turbine called EW16 Thetis. .
FEAC Engineering PC. is a Greek engineering & consulting SME, highly specialized

in simulation-driven product development & physics-based Digital Twins.

End User Technology Expert

EUNICE

ENERGY GROUP

The Challenge

To enhance the efficiency and cost-effectiveness of its wind turbines, EUNICE is aiming

to replace physical testing with CFD simulations. The accurate prediction of temporal

and spatial scales within a multiscale CFD model requires advanced meshing techniques
and high-resolution numerical models. Building a precise simulation model necessitates
significant computational resources and know-how which exceed the computing capacity
of EUNICE.

50

Industry Sector:
Environment

Technology used:
HPC, CFD
Simulation

Find out more

The Solution

The partners developed sophisticated CFD simulation models using highly dense
computational meshes consisting of over 50 million cells, a reduced time step approach,
and the Detached Eddy Simulation method to test and optimize wind turbine performance
at the actual operation site, including information about terrain and elevation available from
satellite images in the CFD model. In total, about 485,000 CPU hours were used for the
simulations, which were validated with an experimental data set.
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Solving Ambitious Challenges in Wastewater
Treatment Using HPC in CFD Simulation

Qshboj{bujpot

AeroFEM GmbH is a Swiss SME in the aerospace sector. It offers

engineering and consultancy services for a wide range of industries.

TK Consult AG provides integrated water management, hydraulic

engineering and geothermal energy services. HOLINGER Ingenieure

GmbH operates in urban water management, energy and environment.

Elkuch Group is one of the leading suppliers of waste collection and wastewater
treatment systems. HLRS, University of Stuttgart is one of the three national
supercomputing centres in Germany.

¥

End Users Technology Experts HPC Provider

HOLINGER A
el mg;m AerofEM

HLRS is part of the German NCC. ﬁu
[ _ass |

The Challenge

Europe’s freshwaters are increasingly polluted through waste: improper drug disposal
generates pharmaceutical pollution; solid waste decomposes and creates micro-
pollutants. The 2021 EU regulation will drive operators to upgrade their facilities for higher
wastewater quality, with annual investments estimated to approach €4 billion. This
provides a business opportunity for the experiment's companies by exploiting digitalization
for technology offerings and improved water management.

52

Industry Sector:
Environment

Technology used:
HPC, CFD
Simulation

Find out more

The Solution

Two purification technologies were considered: ozonation covers pharmaceutical
pollution, while pressure flotation deals with solid suspensions and micro-pollutants.
Each solution will be managed through a digital twin considering the system's CAD
geometry and the CFD model of the purification technique. The relevant parameters are
identified to optimise the digital twins.

An HPC-based workflow is provided to empower SME user processes through efficient
systems-/ process scaling and optimisation.




Qshboj{bujpot

IKH is an SME and a regional leader in large-scale ICT solutions
in the fields of: Digital Government, Digital Health, and Industrial
Innovation & Robotics. BIOEMTECH is an SME in the field of
biomedical engineering offering hardware solutions for medical
imaging and dosimetry applications. GRNET provides networking
and cloud computing services to a broad range of public and
private sectors.

End User Domain Expert & End User HPC Expert

I'AH ©BIOEMTECH )\

GRNET is part of the Greek NCC.
y iy

The Challenge

Radiation dose calculations from radiopharmaceuticals in nuclear imaging have been

a challenge to the scientific community and clinicians, as no commercial solutions for
personalised dosimetry existed previously. In clinical practice, there are only rough
estimations of the administered dose that a child should receive. Obtaining improved
dosimetry protocols for children is difficult through standard clinical practices such as
experimental dosimetry and validation. Current solutions and the traditional approaches
lack personalisation of dose assessment on a patient basis.

The Solution

The involved organisations exploited all the appropriate tools for creating a precise
dosimetry software, which allow clinicians to assess internal dosimetry and optimise
Nuclear Medical imaging clinical protocols toward personalised medicine. By employing
HPC resources, a speedup by a factor of 80 was achieved, permitting a high level of
accuracy in predicting the absorbed doses of radiation in organs. A predictive dosimetry
model based on ML algorithms was developed and trained with computed results,
permitting an individual dose calculation for each new patient, taking into account

personalised anatomical characteristics.

The Impact

PediDose is expected to strengthen IKH and BIOEMTECH in
the EU industry of medical software and provide these SMEs
with great advantages.

PediDose has been technically integrated into the evorad®
suite, a competitive software for medical imaging. After
further maturation and obtaining the CE Mark and FDA
approval, this add-on is expected to generate additional net
income for IKH of about €1,25 m within the next five years.
PediDose will be offered on a license basis to other vendors
of medical software. Further business opportunities are
anticipated in an extension of the approach for adult patients
or specific groups like obese patients or pregnant women.
PediDose will permit BIOEMTECH to enter the medical
software market through a business partnership with IKH
and utilise the existing customers of BIOEMTECH's imaging
devices for extending its portfolio.

Personalised dosimetry supported by PediDose can lower
administered doses and minimize radiation's harmful effects
for a very large number of treated children. The proposed
solution provides a great potential for expansion to other
patient groups.

Dfofgut

- Significant

strengthening of the
value proposition
for IKH's product
Evorad® achieved.

+ €1,25 m additional

total income
expected through
increased sales of
Evorad®.

Medical market
entry for
BIOEMTECH
facilitated through
a partnership with
IKH.
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Advanced HPC Based Drug Discovery with
Converged Deep Physics and Al

Qshboj{bujpot

Iktos is a French start-up SME specialising in Al applied to drug

discovery. Iktos has developed a retro-synthesis algorithm and '
generative Al for drug design. Qubit Pharmaceuticals is a P
French start-up SME specialised in physics-based simulations

for drug discovery. Using advanced simulation software and

Al-enhanced medicinal chemistry, the company develops novel drug candidates and
identifies their modes of action against challenging targets.

End User Domain Expert

IKT®S I-Fll Qubit

pharmaceuticals

The Challenge

The discovery phase of new drugs can be costly, time-consuming and is often covered
by specialised companies. Computer-aided drug design has emerged as a new in silico
method for the discovery stage and many SMEs are competing in this field. The tendency
is to outsource the research effort outside of pharma companies to contract research
organisations. The SMEs Iktos and Qubit Pharmaceuticals, are part of this ecosystem and
help many pharma companies advance their research projects.
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Industry Sector:
Healthcare

Technology used:
HPC, ML, Al,
Molecular Dynamics
Simulations

Find out more

The Solution

The involved organisations conceived a drug discovery strategy and toolchain focused

on small molecules targeting novel proteins. Al algorithms generated novel molecules,
and high-end calculations predicted how the compounds bind to challenging targets. The
combined technology can speed up the drug design process and improved the quality
of the generated compounds, thereby improving the entire drug discovery process. The
combined workflow was applied to a target USP7, involved in cancer pathways. Progress
in the drug discovery stage for this target could lead to drugs for various kinds of cancer.
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Cloud-Based HPC Platform to Support
Systemic-Pulmonary Shunting Procedures

Qshboj{bujpot

InSilicoTrials Technologies SpA is an SME that promotes innovation and

commercializes in silico tools for healthcare through a cloud-based

platform. RBF Morph is an ISV that develops the RBF Morph software

and an expert in CFD and FEA. Fondazione Toscana Gabriele ]
Monasterio is a healthcare public entity and a leader in the field of -
cardiology. RINA Consulting provides a wide range of services covering the whole project
life cycle, site engineering and maintenance management. CINECA is the largest Italian HPC
centre and cooperates with academia and industrial partners.

End User ISV Application Expert Technology Expert HPC Centre & Provider
CINECA is part of the Italian NCC. FRsce

The Challenge

The experiment consortium decided to work in the challenging field of Congenital Heart
Disease. Without the ability to alter the prevalence of CHD, interventions and resources
must be focused on improving survival and quality of life. In this context, the Modlified
Blalock Taussig Shunt (mBTS) is the most common palliative operation performed but is
associated with significant morbidity and mortality. A simulation of effects could support
the medical decision, yet this requires substantial know-how and computing power, in
order to provide high-quality results and the subsequent surgery in a short timeframe.
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Industry Sector:
Healthcare

Technology used:
HPC, CFD
Simulation

Find out more

The Solution

The partners generated an affordable decision support web application Copernicus that,
thanks to a medical digital twin (MDT), allows surgeons to optimally approach the mBTS
medical intervention. Copernicus circumvents problems by generating the MDT through

a Reduced Order Model of a patient-specific vascular district, condensing complex
computations can be used interactively to vary its dimension and positioning. With a
dedicated user interface, the medical staff is thus able to inspect the MDT of the patient and
observe how the shunting layout influences the fluid dynamics of the involved impacted area,
helping to finalise the decisions on surgical intervention.
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High-Performance Computing Enhances Treatment
Precision in Breast Cancer

Qshboj{bujpot

..;
CHOSA is a UK SME developing techniques to predict outcomes of
treatments with anticancer drugs in patients using molecular models
based on data from cell cultures exposed to drugs and selling this

as a service to health providers. AH-HMU from the Hellenic g

Mediterranean University has a deep experience in molecular

pharmacology and cancer biomarker identification. JADBIo is an SME developing the
JADBIo automated ML platform for biomedical tasks, providing life-science professionals
with effective analysis of molecular and clinical data with an accessible user interface.

End User Domain Expert Technology Expert
CHOA it! JADBiO
The Challenge

Breast cancer is a major health issue and many cancer patients fail to respond to the
treatment. Lack of efficacy is mainly attributed to tumour variations at the genetic and
molecular level, which clinical practice struggles to address. The emergence of new
genomic technology combined with digitalization has delivered treatment regimens that
assess the DNA, RNA, protein, and metabolites in the individual patient's tumour and
integrate those into therapeutic decision-making. Current technologies focusing on just
one or a few genetic biomarkers or using complex ex vivo laboratory tumour models are
predictive of treatment outcomes only in highly selected cases.
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Industry Sector:
Healthcare

Technology used:
HPC, ML

Find out more

The Solution

Using JADBIo's tools and employing HPC resources, a huge amount of data on drug-like
chemical compounds was processed to create ML models predicting the efficacy of drug
candidates in cancer treatments. As a means of early validation of the ML models, biological
text mining was carried out independently. It revealed eight specific models which are
particularly interesting for breast cancer. After clinical validation, the models will be used

to set up a complete platform to predict the efficacy of different cancer drugs for each
individual patient, based on their biopsy readings. Clinicians will receive a report listing a
number of relevant drugs that highlight those most likely to work for a given patient's cancer.
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HPC Simulation for an Endourethral Sphincter
Against Urinary Incontinence

Qshboj{bujpot

RELIEF is an SME whose main objective is to develop and manufacture

devices for handling urinary incontinence. M3E is an SME with extensive

experience in large numerical simulation. The Centre for Mechanics

of Biological Materials is a research center established at the ]
University of Padova with broad multi-disciplinary competence in -
in silico medical activities. CINECA is the largest Italian HPC centre

and cooperates with academia and industrial partners.

End User Application Expert HPC Expert HPC Provider
<oRelief [N 3£ CINECA
CINECA is part of the Italian NCC. FRsce
The Challenge

RELIEF has developed an innovative Artificial Urinary Sphincter (AUS), for the treatment

of incontinence. In-vivo / in-vitro tests and a first-human pilot study demonstrated the
feasibility, acceptability, and easy use of the AUS, but also the need for optimization of the
final product design. Furthermore, a decision-support system (DSS) is needed to allow
medical doctors to choose the optimal size of the device for each individual patient.
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Industry Sector:
Healthcare

Technology used:
HPC, FEM
Simulation

Find out more

The Solution

Finite element analyses can be used to optimise the AUS shape design and also to define
the key information required to select the device for individual patients. Thus, side-effects
of implantation can be limited, medical doctors can easily choose the right size for a
patient, and the patient's long-term satisfaction can be considerably improved. HPC-
based simulations mean that the highly complex models needed to deliver results with
sufficient accuracy are available within RELIEF's business workflow.
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Application of HPC Tools for the Optimization Lt tess
of 3D-Printed Orthopaedic Devices

Qshboj{bujpot oy Find out more

CastPrint is a Latvian SME that provides clinics with custom-made
3D printed casts. University of Latvia provides both expertise in
mathematical modelling and optimisation, as well as experience
and technical capacity in material testing. Riga Technical
University HPC Center provides HPC resources and expertise

in HPC software setup and is the largest HPC provider in Latvia.

The Solution

End User Domain Expert HPC Centre The experiment partners have chosen to integrate parametric model optimization into the

KN ‘ﬁr 0%, design process of the medical device. This involves using simulations to determine the

- SR, most efficient shape for the cast, which in turn reduces the amount of material required

HONVERSITY and shortens printing times.
The use of HPC enables faster and more effective simulations, automating certain aspects
Riga Technical University and Institute of Numerical Modelling, I of the design process and ultimately reducing the time spent on it.
University of Latvia are part of the Latvian NCC.

The Challenge

While 3D-printed casts deliver patients a high-quality product faster than traditional
production approaches, their creation is nevertheless a time-consuming and resource-
intensive process. Since the 3D scans used for production contain huge numbers of
surface elements, processing the data on typical office computers is both slow and often
unreliable, with software crashes resulting in data loss and delayed delivery to patients.
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Real-Time Heart Monitoring
of Thousands of Patients

Qshboj{bujpot

Innovation Dooel has developed and sells the ViewECG software

certified as a medical device for remote real-time ECG monitoring. -
Universitat Klagenfurt provides expertise in developing efficient,

scalable HPC workflows.

Ss Cyril and Methodius University in Skopje support the

deployment of the developed HPDA solution.

End User HPC Expert National HPC Competence Centre

INNOVATION -

Ss Cyriland Methodius University in Skopje is part of the North Macedonian NCC. @

The Challenge

ECG monitoring is used to detect arrhythmias and alert about potentially life-threatening
heart conditions. Innovation Dooel's ViewECG software uses real-time ECG data from
wearable sensors and is capable of monitoring dozens of patients without them needing
to be in a hospital. Innovation Dooel's aim is to improve the existing machine learning (ML)
arrhythmia detection and to scale ViewECG up to monitoring many more users at the
same time.
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Industry Sector:
Healthcare

Technology used:
HPC, ML, HPDA

Find out more

The Solution

GPU-based HPC (using in total around 11,000 core hours and 5,200 GPU hours) was used
to train a new ML model to detect specific heart arrhythmias, improving its accuracy and
reducing the error rate by 50%.

To efficiently process thousands of incoming ECG streams with high velocity and data
volumes, a container-based service was developed whose workflow manager handles
multiple HPC systems. This service system avoids redevelopment and replicated
administrative tasks across heterogeneous servers.





























































