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From tools to practice: making RDM work at ITV

What does it 
take to move 
from tools 
and ideas to 
practice? 

Tools & Ideas Practice
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Concrete example of scientific work at the Institute for Combustion Technology

Soot mass generated inside the flame and the flame front location, using the 
hydroxyl radical (OH, yellow) as a marker.

Scialabba et al., Combust. Flame, (2025) 114093.

Soot evolution in turbulent flows 
characterized by a large range of time 
scales
Complex non-linearities due to turbulence-
chemistry interaction
Soot break-through (“smoking flame”) due 
to local extinction induced by turbulence

High-fidelity 3D data for modeling better 
predictive soot emission models
~360 million grid points; more than 70 
degrees of freedom
11 million core-hours per full dataset 
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DATASET SIZE  
Dataset size

Full dataset ~ 120 TB

Two additional datasets with different soot 

breakthrough levels are available
Challenges

Accessibility outside of HPC centers 

Storage and backup

Efficient transfer between HPC systems or other 

systems to share the data for scientific purposes

More efficient retrieval of a specific data subset without 

having to load the full dataset (“on-demand” extraction)

Concrete example of scientific work at the Institute for Combustion Technology

Address 
challenges?

Scialabba et al., Combust. Flame, (2025) 114093.
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25+ PHD STUDENTS & POSTDOCS, DIVERSE WORKFLOWS

What we do 
Modeling 
Experiments
Simulations

Tools and services we use
Coscine, RWTH GitLab
RDMO, RWTH publications, Zenodo, 
GitLab CI, Docker

An institute-wide RDM strategy
Share proven practices 
Reuse and align
Continuous improvement
Ensure long-term findability & 
accessibility

Many approaches → one coordinated strategy

How can we coordinate these efforts?
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No polished process initially
Strategy emerged while 
learning Coscine

Our approach: from “use Coscine” to a coordinated strategy

Decision: use 
Coscine

What should be 
stored in Coscine?

What should the 
global project 

structure look like?

What metadata 
will be relevant in 

5–10 years?

Document 
decisions

Review by 
professor and 
group leaders 

Institute-wide 
review

Implement project 
structure and 

metadata profiles

Make ITV RDM 
strategy a “living” 

document
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No polished process initially
Strategy emerged while 
learning Coscine
Decision: keep ITV servers for 
operational/experimental 
workflows
Use Coscine for curated, 
shareable datasets + metadata
Coscine is hierarchical (tree)
Top level: person-centric 
(employees/alumni) to aid long-
term recall
Domain experts decide what is 
most relevant
Constraint: Metadata profile 
cannot be deleted
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Idea of an institute-wide RDM 
strategy emerged

Discussion already covered a 
broad scope (processes, IT-
infrastructure, domain 
knowledge, …)
Extend scope of 
documentation to all RDM-
related topics

First draft was prepared by a 
small team

Group leaders + data stewards
Experienced PhD students

à Feedback from ~25 
researchers
Ongoing: Implementation
Iterate as we learn
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MAIN GUIDELINES

RDM concerns everyone at ITV

Contribute to the RDM policy

1. All projects require a data management plan (DMP)

2. All source code and other text-based data must be 

managed in GitLab

3. All research data must be in Coscine

à Three sections

1. DMPs in RDMO

2. ITV Groups in GitLab and GitLab

3. Coscine

Guidelines for Handling Research Data at the Institute for Combustion Technology 
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ADOPTED THE FSC APPROACH

ITV catalogue and parent project
Advantage: Centrally stored DMPs with minimal effort

Data management plans in the research data management organiser

Schönau, S., Cafiero, M., Kröckert K.W., Meißner, D., Langer, R., Gauding, M., 
Pitsch, H. Parent Projects in RDMO  – How hierarchies in the Research Data 

Management Organiser facilitate data management in large-scale. Submitted to 
the Int. J. Digit. Curation.
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ITV GitLab groups

à Improved findability, 
accessibility, and reuse

à Potentially extend for future 
work 

Software development at ITV

++
Reproducible, automated tests in 

containerized environments
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Coscine section
Brief introduction

References to the (excellent) Coscine 

documentation 

JARDS platform proposals (> 100 GB)

Integration with ITV processes

Internal peer-review 

Group leader’s responsibilities

Metadata profiles

Coscine usage at the ITV

Global ITV project structure
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ITVGeneral

ITVCFD ITVSpeciation ITVLBV ITVLBV ITVEngine ITVKineticModel ITVKineticModelValid ITVLaserDiag
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Coscine resources require a metadata profile

Profiles are reviewed; they can’t be deleted 

à design carefully

All profiles start with “ITV”

à Facilitates selection in Coscine

ITV Metadata profiles

Our approach: Keep required fields minimal
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ITV Metadata profiles: ITVGeneral and ITVKineticModel

Screenshot ITV RDM policy Screenshot AIMS
Might be too 

detailed
Do a peer-

review in AIMS
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Conclusions

• High 
acceptance

• Improved 
processes

• Institute-
wide 
standard

• Time-
consuming

• Long policyInstitute-wide RDM Policy
Share proven practices 
Establish processes
Ensure long-term findability & 
accessibility
à Coscine + GitLab 



Thank you for your attention!

Raymond Langer

Institute for Combustion Technology
RWTH Aachen University
Templergraben 64
52056 Aachen
Tel.: +49 241 80 94607

Internet: www.itv.rwth-aachen.de
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