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DIGital transformation in research on Universe & Matter ERforschung von Universum und Materie 

Objective: Accelerate Scientific Discoveries

Domain knowledge

Means to an end

Advancing Digital Transformation in Research 
on Universe and Matter in Germany 



Promote digital transformation in physics research

2

8 research communities
with 20,000 scientists

Community
KAT Astroparticle
KET Particle
KfB Accelerators
KFN Research with Neutrons 
KFS Resarch with Synchrotron Radiation
KFSI Research with nuclear Probes and Ions
KHuK Hadrons and Nuclei
RDS Astronomy

120 M€ / 2021-2030 for project funding

Network & Transfer Office 
ErUM-Data-Hub
2,5M€ / 4 years

Ministry science & education
funding program „ErUM-Data“

Martin Erdmann, RWTH Aachen University



Collaboration-type Community Organization DIG-UM

319.9.2021
Martin Erdmann, RWTH Aachen University



ErUM-Data-Hub @ Aachen

Martin Erdmann, RWTH Aachen University4

The Networking and Transfer Office 
serving Digital Transformation in Research 
on Universe & Matter in Germany

Angela Warkentin, Martin Erdmann, Peter Fackeldey, Benjamin 
Fischer, Stefan Fröse, Ulla Lardinoix, Judith Steinfeld

erumdatahub.deerumdatahub.de

Education

Transfer

Networking

Deep Learning School

Hannover 
Messe

Contact: info@erumdatahub.de 



Support, strengthen, expand, boost: 

ErUM-Data-Hub scope of responsibility

Networking inside

Synergy identification 

& networking in our 

communities, funded

ErUM-Data projects.

Exchange w outside Digital 
competencies

Communication 
w outside

1. 2. 3. 4. 

Knowledge & innovation 

transfer with related 

disciplines, technology, 

business

Activities of 

education & 

training: 

schools, 

workshops, 

career

Public relations & 

target group-oriented 

communication of 

research results
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Deep Learning Schools
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Train-the-Trainer
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Teaching digital competencies in carefully selected 

environments
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Event Location

Train-the-Trainer 
Deep Learning 
“Basic Concepts”

RWTH Aachen 
University

Train-the-Trainer 
Deep Learning 
“Advanced 
Concepts”

Bergische 
Universität 
Wuppertal

Deep Learning 
School „Basic 
Concepts“

Landhaus 
Nordhelle, 
Meinerzhagen 

Conceptual 
Advances in 
Deep Learning

Hotel zur Post, 
Wiehl 

Active Training 
Course 
„Advanced Deep 
Learning“

Landhaus 
Nordhelle, 
Meinerzhagen 

Landhaus Nordhelle, 
Meinerzhagen

Hotel zur Post, 
Wiehl

RWTH Aachen 
University

Bergische Universität 
Wuppertal

Martin Erdmann, RWTH Aachen University



ErUM-Data-Hub Events: Holistic approach on
Knowledge Transfer & Networking & Synergies
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effects
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Disseminating digital competencies to a broad ErUM audience
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Landhaus Nordhelle, 
Meinerzhagen2022

1. Deep Learning Train-the-Trainer Workshop „Basic Concepts“

2. Deep Learning Train-the-Trainer Workshop „Advanced Concepts“

3. Deep Learning School „Basic Concepts“ 

4. Active Training Course „Advanced Deep Learning“

5. Conceptual Advances in Deep Learning for Research in ErUM

2023

1. Deep Learning Train-the-Trainer Workshop „Basic Concepts“

2. Deep Learning Train-the-Trainer Workshop „Advanced Concepts“

3. Deep Learning School „Basic Concepts“ - Winter School 

4. Deep Learning School „Basic Concepts“ - Summer School 

5. Active Training Course „Advanced Deep Learning“

6. ErUM-Data Sustainability Workshop (publication)

7. ErUM-Data Workshop on Inverse Problems 

8. Research Data Management (DIG-UM Workshop) 

9. Big Data Analytics (DIG-UM Workshop) 

10. Next Generation Environment for Interoperable Data Analysis (DIG-UM 

Workshop) 

Aachen, Wuppertal, Meinerzhagen, Wiehl

München, Dortmund, Meinerzhagen, Bonn, Berlin, Hamburg 

Martin Erdmann, RWTH Aachen University

Similar events running in 2024 including
- Fast and Efficient Python Computing School
- Iris-Hep Developers Workshop

www.erumdatahub.de



Providing high-quality contents for ErUM Scientists

erumdatahub.de
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• General Information 

• ErUM, DIG-UM

• Events & Documentation

• Contact, Links & Partner

• Videomaterials

Aimed at ErUM communities and 
the interested public

Martin Erdmann, RWTH Aachen University



More than 500 physicists from all ErUM communities reached
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Aachen, 
Deep Learning Train-the-Trainer Basic Concepts

Wuppertal, 
Deep Learning Train-the-Trainer Advanced Concepts

Wiehl, 
Conceptual Advances in Deep Learning 

for Research on Universe and Matter

Meinerzhagen, 
Deep Learning School „Basic Concepts“

Meinerzhagen, 
Active Training Course Advanced Deep Learning 

Would you recommend the workshop to 

colleagues who want to learn basic 

concepts of Deep Learning themselves? 

100%

Martin Erdmann, RWTH Aachen University



Transfer internal - external

13 Martin Erdmann, RWTH Aachen University



Outreach and Transfer
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Sustainability in ErUM Data

Martin Erdmann, RWTH Aachen University15

4-day Workshop May 23

Developing a culture for sustainable science is growing consensus in community

→ Awareness in daily research: balance knowledge gain with resource usage

Portfolio of measures 

Short term

Medium term

Longer term

https://arxiv.org/abs/2311.01169



Multiple Connections on Digital Transformation
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Time Line Digital Transformation
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2018 2019 2020 2021 2022 2023 2024 2025 2026 …

Funding FIDIUM
Software & 
Algorithms

ErUM-Data 
Pilot

ErUM-Data
ErUM-

Data-Hub

Community Needs DIG-UM

BMBF 
Workshop

in Bonn

5 Topic 
Groups

DIG-UM 
Elections

ErUM-Data-Hub 
Phase 2

NFDI

Martin Erdmann, RWTH Aachen University



Summary
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 Newly built large Community: well alive & very active.

 Major challenges ahead:

 We must prepare for a future with exponentially increasing 

data volumes, without exponentially increasing resources.

 Exploiting the upcoming science data constitutes major 

compute challenges to us (hardware, services, algorithms).

 We need to push our digital transformation strongly to reach 

up to US and others - has impact far beyond our research. 

 Sustainability measures constitute major challenges.

Martin Erdmann, RWTH Aachen University



Backup
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Connection to ErUM-Data Themes
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 Data Lake
 ErUM-Federation
 Authentication
 Blind Discovery
 Sustainability

 Sustainabe software
 Modern technologies
 Efficient use of data
 Maximize scientific gain
 Respecting resources

 Components for data management
 Metadata administration & access
 Data Workflows experiments
 Data life-cycle management
 Data Access rights

ErUM-Data
 Sciencists‘ exploratory interface
 Self-explanatory design
 High-quality data products
 Worksflows
 Algorithms

 Embedding gained Knowledge
 Travel money workshops/school
 Tailored learning projects

Martin Erdmann, RWTH Aachen University


