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Executive Summary 

This deliverable summarizes recent information about joint brainstorming sessions between 

scientific and industrial users’ communities. The Covid-19 pandemics changed the focus of 

current interests tremendously as also reflected by this deliverable. The originally planned 

EuroHPC Summit Week 2020 was cancelled due to Covid-19 restrictions. Instead, virtual 

meetings and programs fighting the pandemics have become more important. 

An overview of the EXDCI-2 workshop about HPC and AI convergence is briefly given here. 

The workshop was held virtually with 86 participants from Centers of Excellences (CoEs), 

FETHPC (Future and Emerging Technologies in High Performance Computing) projects and 

end-user scientific and industrial communities. An example for AI methods developed in 

science and later used in industry is given. 

The results of the updated NAFEMS (National Agency for Finite Element Methods and 

Standards) survey about simulations in industrial environments are presented. A focus is the 

difference compared to the results of the first NAFEMS survey done in 2015. 
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3 Workshop on HPC and AI convergence 

WP3 organized a workshop with the target of discussing important Exascale topics among 

various scientific communities including participants from industry. The workshop was 

designed as the continuation of a series of workshops and therefore denoted as “2nd European 

Communities Workshop on Exascale Computing “. In order to support fruitful discussions, AI 

and HPC convergence was chosen as the target topic, and 12 speakers were invited to present 

their ideas/experiences/solutions/questions with respect to this topic. 

Due to the importance of getting a detailed idea about the entire European Exascale landscape, 

the EXDCI-2-WP3 workshop was organized in close collaboration with Guy Lonsdale from 

FocusCoE. Finally, the speakers represented CoEs, FETHPC (Future and Emerging 

Technologies in High Performance Computing) projects, science, and industry. The agenda of 

the workshop is shown in Figure 1 and Figure 2. 

The virtual workshop took place on Thursday, 26th November, 2020 from 2:30pm to 6:00pm. 

Eighty-six people attended the workshop in total, which was quite successful. The presentation 

covered various aspects of AI and HPC convergence, from Big Data processing and parallel 

data analysis, to provenance and reproducibility of simulation results. The discussions and 

questions showed that many European communities face similar challenges and would be 

thankful for more joint efforts and combined solutions. For WP3, it was important to get this 

feedback, to improve the collaboration with various actors of the European ecosystem. 

A snapshot of some participants during the meeting is presented in Figure 3. A full summary 

of the workshop can be found in D3.5 “Second report on the organisation of WP3 workshops 

during HPC Summit Week 2020”. 

One example for HPC and AI convergence presented during the workshop is briefly discussed 

here as an example of how new developments transfer from science to industry within the 

European HPC ecosystem. Physics-informed deep learning methods emerged over the last few 

years. The idea is to use physical information, such as underlying equations, to support the 

accuracy of deep learning-based predictions. These physical constraints can be either enforced 

as part of the network architecture or the loss function. The applicability of this method is very 

general and ranges from control of power supplies to climate modeling.  

A physics-informed deep learning method for turbulence modeling was presented by Mathis 

Bode during the workshop. The network is called Physics-Informed Enhanced Super-

Resolution Generative Adversarial Network (PIESRGAN), sketched in Figure 4. It employs 

physical information of turbulence in the loss function. As GAN, it consists of a generator deep 

network and a discriminator deep network and features an adversarial loss term, which can be 

seen as feedback between both network parts. The generator is finally used as a model for 

turbulence closure in industrial relevant flows. It was emphasized how the adversarial and 

physics-informed loss terms contribute to an extrapolation capability for higher Reynolds 

numbers and that the model predicted mixing more accurately than classical models, such as 

the dynamic Smagorinsky model [3]. The model was developed as a scientific project at RWTH 

Aachen University and finally used to support the development of engines towards Euro 7-

vehicle emission standard within the automotive industry. 
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Figure 1 Agenda of the 2nd European Communities Workshop on Exascale Computing (1/2) 
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Figure 2 Agenda of the 2nd European Communities Workshop on Exascale Computing (2/2) 
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Figure 3 Overview of remote participants using the Zoom session 

 

 

 

 

Figure 4 Sketch of PIESRGAN [3]. 

 

  
































