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1 Executive Summary

The 2nd MAELSTROM Dissemination workshop took place on the 7th of November 2023. The

celebration of this final Dissemination workshop included an overview of the progress of the

MAELSTROM project as well as a series of talks across the three domains of machine learning,

high-performance computing, and weather and climate sciences. The format of the workshop was

hybrid, with the ability for participants to either join virtually from everywhere in the world or to

attend in person at the ECMWF in Reading, UK. During this event, we had 36 in-person participants

and over 200 online registrants listening to internal and external talks.

The first session of the dissemination workshop started with an introduction of the project

MAELSTROM, followed by a series of presentations from MAELSTROM members focusing on specific

aspects of the project, such as model performance benchmarking and an overview of the work done

by Met Norway on the successful application of citizen observations and machine learning to

improve their local forecast. The first session consisted of four talks:

● An introduction to MAELSTROM (Peter Düben, ECMWF)

● Performance Predictive Model for Deep Learning Model (Karthick Panner Selvam,

University of Luxembourg)

● Experiences with W&C ML Apps on AMD Instinct GPUs (Stepan Nassyr, Jülich

Supercomputing Center)

● A machine-learned weather forecast for Norway (Thomas Nipen, Norwegian

Meteorological Institute)

In the second session, we heard from three different EuroHPC partner projects:

● SEA-Projects: towards a European heterogeneous system and SW architecture for

Exascale and beyond (Hans-Christian Hoppe, Jülich Supercomputing Center)

● SparCity for Sparse Tensors: Study on Feature Extraction and Smart Tensor

Generation (Tugba Torun, Koç University)

● Time-X: Some recent improvements of parallel-in-time algorithm (Daniel Ruprecht,

Hamburg University of Technology)

The workshop concluded with two more sessions that featured a set of external talks that provided

insight to other use cases within the field of machine learning applied to weather and climate

science:

● Radiative transfer emulation: results so far and why we should move on to 3D (Peter

Ukkonen, DMI)

● Ensemble member generation (Laure Raynaud, Météo-France)

● AIFS and AtmoRep (Simon Lang and Christian Lessig, ECMWF)

● Physics-Constrained Deep Learning for Downscaling and Emulation (Paula Harder,

Fraunhofer Institute ITWM)

● Towards km-scale AI emulation for weather and climate applications (Karthik

Kashinath, NVIDIA)
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The talks on AIFS and AtmoRep were also of particular relevance for the MAELSTROM project as the

two projects were supported by MAELSTROM scientists.
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2 Introduction

2.1 About MAELSTROM

To develop Europe’s computer architecture of the future, MAELSTROM will co-design bespoke

compute system designs for optimal application performance and energy efficiency, a software

framework to optimise usability and training efficiency for machine learning at scale, and large-scale

machine learning applications for the domain of weather and climate science.

The MAELSTROM compute system designs will benchmark the applications across a range of

computing systems regarding energy consumption, time-to-solution, numerical precision and

solution accuracy. Customised compute systems will be designed that are optimised for application

needs to strengthen Europe’s high-performance computing portfolio and to pull recent hardware

developments, driven by general machine learning applications, toward needs of weather and

climate applications.

The MAELSTROM software framework will enable scientists to apply and compare machine learning

tools and libraries efficiently across a wide range of computer systems. A user interface will link

application developers with compute system designers, and automated benchmarking and error

detection of machine learning solutions will be performed during the development phase. Tools will

be published as open source.

The MAELSTROM machine learning applications will cover all important components of the workflow

of weather and climate predictions including the processing of observations, the assimilation of

observations to generate initial and reference conditions, model simulations, as well as

post-processing of model data and the development of forecast products. For each application,

benchmark datasets with up to 10 terabytes of data will be published online for training and machine

learning tool-developments at the scale of the fastest supercomputers in the world. MAELSTROM

machine learning solutions will serve as a blueprint for a wide range of machine learning applications

on supercomputers in the future.

2.2 Scope of this deliverable

2.2.1 Objectives of this deliverable

This deliverable 4.8 is summarising the results of the second Dissemination Workshop:

● In line with the work carried out during the first Dissemination Workshop, the

celebration of this event aimed to increase engagement and foster understanding

within the scientific and technological communities about MAELSTROM’s main

pillars: weather and climate science, machine learning and High-performance

computing.

● Relevant updates from the different MAELSTROM work packages about their latest

development were shown to the wider community ahead of the project closure.
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2.2.2 Work performed in this deliverable

Deliverable 4.8 provides a summary of the execution of the 2nd MAELSTROM Dissemination

Workshop. In section 3, the work carried out ahead of the workshop is described: including its

planning, preparation, and definition of the programme. Impressions from the workshop and the

main conclusions drawn from the event are described in sections 4 and 5.

2.2.3 Deviations and countermeasures

No deviations occurred; hence no counter measures were requisite.
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3 Planning, preparation and realisation of the workshop

3.1 Scheduling

The 2nd MAELSTROM Dissemination Workshop was held the 7th of November of 2023. In that same

week, the General Assembly and the 2nd Bootcamp were also celebrated.

3.2 Infrastructure

The second dissemination workshop followed a hybrid format where participants could attend both

on-line and in-person. All participants that attended the event were asked to register ahead to allow

us to get an estimate of the size of the audience and adapt the protocol accordingly.

The registration page and mechanism, just like the technical support for the webinar infrastructure,

was shared with the said ECMWF workshop; an efficient solution for MAELSTROM.

The workshop was announced on Twitter, on the MAELSTROM project website at

https://www.maelstrom-eurohpc.eu/article?topic=dissemination-workshop-II and the events

website at https://events.ecmwf.int/event/350/ (see Figure 1).

The workshop was broadcast from ECMWF’s facilities in Reading UK. Microsoft Teams Meeting was

the tool used to simplify virtual collaboration so that virtual participants could equally attend and

interact during the event to increase the dissemination potential and to reduce the carbon budget of

the event. All sessions were recorded, given previous consent of all participants. After each talk we

had a Q&A round, where both online and on-site participants were able to ask questions.

D4.8 The 2nd Dissemination Workshop of MAELSTROM
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Figure 1: Screenshot of the website of the events that allowed users to register and to get information

about the workshop.

3.3 Timetable

Part 1 Learn about MAELSTROM

09:00→ 09:30 An introduction to MAELSTROM - Peter Dueben (ECMWF)

09:30→ 10:00 Performance Predictive Model for Deep Learning Model - Karthick Panner Selvam

D4.8 The 2nd Dissemination Workshop of MAELSTROM
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(Uni Lu)

10:00→ 10:30 Experiences with W&C ML Apps on AMD Instinct GPUs - Stepan Nassyr (JSC)

10:30→ 11:00 A machine learned weather forecast for Norway - Thomas Nipen (Met Norway)

11:00→ 11:15 Coffee Break

Part 2 EuroHPC Partner Projects Talks

11:15→ 11:45 SEA-Projects: towards a European heterogeneous system and SW architecture for
Exascale and beyond - Hans-Christian Hoppe (JSC)

11:45→ 12:15 SparCity for Sparse Tensors: Study on Feature Extraction and Smart Tensor
Generation - Tugba Torun (Koç University)

12:15→ 12:45 Some recent improvements of parallel-in-time algorithm - Daniel Ruprecht (TU
Hamburg)

12:45→ 14:00 Lunch Break

Part 3 External Science Talks

14:00→ 14:30 Radiative transfer emulation: results so far and why we should move on to 3D -
Peter Ukkonen (DMI)

14:30→ 15:00 Deep Learning for regional ensemble forecasting - Laure Raynaud (Météo-France)

15:00→ 15:30 AIFS - Simon Lang (ECMWF)

15:30→ 16:00 Coffee Break

16:00→ 16:30 AtmoRep: Large-Scale Representation Learning of Atmospheric Dynamics -
Christian Lessig (ECMWF)

16:30→ 17:00 Physics-Constrained Deep Learning for Downscaling and Emulation - Paula Harded
(Fraunhofer Institute ITWM)

17:00→ 17:30 Towards km-scale AI emulation for weather and climate applications - Karthik
Kashinath (NVIDIA)

The full programme is also available from the events page of the workshop (see Figure 2).
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Figure 2: Screenshot of the interactive schedule from events page at

https://ecmwfevents.com/i/e8f8e7dd-b114-4ef5-9f8c-393630425eae/public/agenda

3.4 Participation

A total of 40 participants on site and around 100 participants online were expected. On the day of

the event, 36 in-person people participated on site and over 200 online registrants listened to

internal and external talks in the general area of machine learning in weather and climate science.

The workshop started and ended as scheduled.
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4 Workshop impressions

Figure 3: Workshop assembled in ECMWF’s council chamber.

Figure 4: Introduction to MAELSTROM in ECMWF’s lecture hall.

Figure 5: Networking was easy after the workshop.
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5 Conclusion

The 2nd Dissemination workshop continued the work done during the 1st Dissemination Workshop,

achieving this time a greater number of participants, with even some of them attending physically to

the event. The workshop combined specific updates from MAELSTROM’s project, talks from three

different partner EURO HPC projects and a third session focused on a set of external talks from the

machine learning community.

Participants could interact among each other and with the invited speakers either using Microsoft

Teams Meeting during the Q&A sessions held at the end of each talk or at the different coffee breaks

scheduled across the workshop.

All presentation decks are available on the MAELSTROM1 website and ECMWF’s event page2.

Furthermore, recordings of the event can be found here:
https://drive.google.com/drive/folders/129J602-D1nNSY4i2bnrkIUXoOfDvYD8E?usp=sharing

2 https://ecmwfevents.com/i/e8f8e7dd-b114-4ef5-9f8c-393630425eae/public/agenda

1 https://www.maelstrom-eurohpc.eu/article?topic=dissemination-workshop-II
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6 Annex: MAELSTROM presentation decks

6.1 Introduction to MAELSTROM: Peter Dueben, ECMWF
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6.2 WP3: Performance Predictive Model for Deep Learning Model, Karthick Panner

Selvam, University of Luxembourg
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6.3 WP3: Experiences with W&C ML Apps on AMD Instinct GPUs, Stepan Nassyr

(JSC)
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6.4 WP1: A machine learned weather forecast for Norway, Thomas Nipen, MET

Norway)
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This publication reflects the views only of the author, and the European High-Performance

Computing Joint Undertaking or Commission cannot be held responsible for any use which may be

made of the information contained therein.
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