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EURAD state-of-the-art report:
development and improvement
of numerical methods and tools
for modeling coupled processes
in the field of nuclear waste
disposal

» Lessons learned from
EURADL1 [4]

» Opinion Papers [6, 3]
» — Modelling strategy for
EURAD2
» Automated workflows
(data and model
integration)
> Computational efficiency
(HPC)
> Machine Learning (Task 4) B R Evironmentalcanh scences

» Model-Hub

'Topical Collection on Digitalisation
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THMC Processes

EURAD HERMES Task 3
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J Collaborative platform for data and model integration
Model-Hub (HERMES Kick-Off (11/2024)

Idea Implementation concept

Process- and data-driven models binder: providing the computational web-platform
docker: providing the software environment (Python et al.)

CaER) : <8b|nc.!=er
EURAD-II Q© git @ docker

| Model-Hub, | e
u Jupyterhub
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git: version-management for repos (scientists + hermes)

jupyterhub: working environment for scientists
eu.
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Data

Digital Twin

EURAD HERMES scientists team
Technical support team (UFZ+)
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Coupled Models
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github.com/user/my-benchmarks.git fetches.
™ benchmarks repository
my-notebook.ipynb —
* Dockerfile —
(1) creates digital
benchmarks
! @) supplies git url
scientist (3) running
JupyterLab

(4) shares url 1

with environment

(.

@ binder

binder.opengeosys.org

- checks if container for Dockerfile exists
- eventually creates Docker container
- hands over to JupyterHub

}

o \d
Jupyterhub

- fetches docker container
- spawns a JupyterLab instance

l

Jupyter
.
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reproduce, check & improve shared benchmark

everyone

supplies
repository

—»grepozdocker

*docker

pushes to
registry

~————» docker registry

Kubernetes cluster

Collaborative platform for data and model integration
Model-Hub: Infrastructure development (available 09/2025)

Admin side (UFZ server)
*» hard- and software
» OGSTools
» container technology

> git version management

User side
»> interesting examples
» Jupyter notebooks
> GitLab skills

.
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J Collaborative platform for data and model integration
Model-Hub: Thematic Web-Interface (available 09/2025)
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Collaborative platform for data and model integration
Model-Hub: Layer-Structure

Weblayer

structured user-web-
interface organized by
thematic areas:
materials, processes,
scales > projects

InfoLayer

specific information
about thematic areas
including literature links
> list of current
benchmarks and
examples (extending)

JupyterlLab

]

interactive Jupyter
Notebooks of
benchmarks and
examples < coding area
for interactive work
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Model-Hub Demo
https://www.opengeosys.org/hub/
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https://www.opengeosys.org/hub/
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J Synthesis

added value

What added value does the Model Hub
bring?
» fosters networking on strategic AND
technical levels, Claret et al. (2024)
[4]
» contribution to KM
» contribution to FAIR
Workflows and Automation are
prerequisites for Digital Twins (DITOCO)

EURAD Digi-Session on safeND 2025 (next
week in Berlin)

FUTURE

Thermo-
dynamics ‘

H Solid M
Fluid Mechanics
Mechanics
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CONCORD
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J Next —

With Jupyter Notebooks (ipynb)
to Workflows (snakemake/aiida)

Benchmarking

> ANCHORS benchmarking exercises

» HERMES Annual Meeting (24-25.11.2025
Leipzig) hackathon for integration

> DECOVALEX links

Workflows for complex applications
> ipynb's can be fully integrated (e.g. tools
for performance/safety indicators)

> Data and model integration in Mont Terri,
Graebling et al. (2024) [5]

» Workflows for safety cases (snakemake,
aiida), Bilke et al. (2025) [1]
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