
Research Data Management
HPC Day for Physicists

Picture: Harald Kusch, Uni-Medizin Göttingen

Jörg Steinkamp

mailto:joerg.steinkamp@uni-mainz.de


Content

1 Motivation

2 Archiving

3 Data life cycle

4 FAIR principles

5 Tools for RDM

Steinkamp Research Data Management 1 / 28



Why care about RDM

Steinkamp Research Data Management Motivation 2 / 28



Why care about RDM

Steinkamp Research Data Management Motivation 2 / 28



Why care about RDM

Steinkamp Research Data Management Motivation 2 / 28



Why care about RDM

0 20 40 60 80 100% 0 20 40 60 80 100%

Other

Physics and
engineering

Medicine

Earth and
environment

Chemistry

Biology

Successful 
reproduction

Unsuccessful 
reproduction

24%

13%
12%

10%

Someone else’s My own Always/often contribute

Poor experimental design

Methods, code unavailable

Raw data not available from original lab

Fraud

Low statistical power or poor analysis

Not replicated enough in original lab

Selective reporting

Insu�cient peer review

Insu�cient oversight/mentoring

Pressure to publish

Sometimes contribute

Published Failed to publish

100%

%
 o

f 
p
u
b
lis

h
ed

 li
te

ra
tu

re
 t

h
at

 
is

 r
ep

ro
d
u
ci

b
le

 (
p
re

d
ic

te
d
)

0%

50%

BIOLOGY CHEMISTRY 
EARTH AND

ENVIRONMENT MEDICINE 
PHYSICS AND
ENGINEERING OTHER

HAVE YOU EVER TRIED TO PUBLISH 
A REPRODUCTION ATTEMPT?

HAVE YOU ESTABLISHED PROCEDURES
FOR REPRODUCIBILITY?

HAVE YOU FAILED TO REPRODUCE 
AN EXPERIMENT?

WHAT FACTORS CONTRIBUTE TO 
IRREPRODUCIBLE RESEARCH?

HOW MUCH PUBLISHED WORK IN YOUR FIELD IS REPRODUCIBLE?

1,576
researchers
surveyed 26%

Procedures have 
been in place 
since I started 
working in my lab

34%
No

7%
More than 

5 years ago

33%
Within the

past 5 years

25% of respondents

Number of respondents from each discipline:
Biology 703, Chemistry 106, Earth and environmental 95, Medicine 203, Physics and engineering 236, Other 233

Nature surveyed 1,576 scientists online to get their thoughts on reproducibility in their �eld and 
in science in general. See go.nature.com/2vjr4y for more charts and access to the full data. 

Physicists and chemists were most con�dent in the literature.

Although only a small proportion of respondents tried to publish 
replication attempts, many had their papers accepted.

Among the most popular strategies was having di�erent lab 
members redo experiments. 

Many top-rated factors relate to intense competition and time pressure.Most scientists have experienced failure to reproduce results.

A ‘CRISIS’ IN NUMBERS
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Why care about RDM

Everybody can handle order, but only a genius can
master chaos, ...

... but what happens when the
genius leaves?!
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Why care about RDM

Researchers
minimize risk of data loss
maximize ...

▶ ... efficiency
▶ ... sustainability
▶ ... reproducibility

facilitate ...
▶ ... teamwork
▶ ... follow-up projects

increase reputation

beeing nice to following scientists

System Administrators
minimize ...

▶ ... risk of data loss
▶ ... costs

maximize ...
▶ ... efficiency
▶ ... sustainability

avoid patchwork rug
provide central on-site storage
simplify scientific workflows
beeing nice to all scientists

Steinkamp Research Data Management Motivation 5 / 28



Why care about RDM

Researchers
minimize risk of data loss
maximize ...

▶ ... efficiency
▶ ... sustainability
▶ ... reproducibility

facilitate ...
▶ ... teamwork
▶ ... follow-up projects

increase reputation

beeing nice to following scientists

System Administrators
minimize ...

▶ ... risk of data loss
▶ ... costs

maximize ...
▶ ... efficiency
▶ ... sustainability

avoid patchwork rug
provide central on-site storage
simplify scientific workflows
beeing nice to all scientists

Steinkamp Research Data Management Motivation 5 / 28



Archiving

2 Archiving
Backup vs. Archive
Money, money, money

3 Data life cycle

4 FAIR principles

5 Tools for RDM
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Backup isn’t Archiving and Archiving isn’t Backup

Backup Archive
target active data final data
purpose

protection and recovery preservation of information

timeframe

short term long term

metadata

mainly ACL and file attributes data-specific
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Archiving medium

Medium logevity HW cost per PB Total cost per year

Tape 30 yr 6.000e 65.000$
HDD 3–5 yr 32.000e 555.000$
SSD 100 yr 100.000e 690.000$
DVD 10–25 yr 60.000e —
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Archiving: Disc in Desk

Image stored on a CD-R

Still readable, but ...

@EdithHalvarsson�
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Data life cycle

1 Motivation

2 Archiving

3 Data life cycle
Scientific segment
Administrative segment

4 FAIR principles

5 Tools for RDM
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Classic data life cycle

Create

Process

Analyze

Archive

Access

Reuse
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Scientific part of the data life cycle

Create

Process

Analyze

Reuse Code

Publication

Moving
on to the
next
project!
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Getting lost in the Research Data Management Cloud

Archive

Access

Reuse

Harald Kusch, Uni-Medizin Göttingen
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Don’t forget the Planning

Plan

Data Management Plan
dynamic document

JGU-RDMO�

other Tools:
▶ DMPonline�
▶ DMPTool�

Consultation
HPC: Christian MeestersQ
ZDV: Jörg Steinkamp/

Sarah WettermannQ
Administrativ: Anne VietenQ
Other Universities�
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FAIR principles

1 Motivation

2 Archiving

3 Data life cycle

4 FAIR principles
Keywords
Publish
Standardized
Reusable

5 Tools for RDM

geralt@Pixabay.com�
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What FAIR stands for

Steinkamp Research Data Management FAIR principles 16 / 28



Findable by keywords

Sufficient rich metadata

Minimum set
Creator

Title

Date

Location

Publisher

Keywords

...

Extended metadata

NFDI
Other/general standards:

▶ RADAR�
▶ Dublin Core�
▶ Data Cite�
▶ Disciplinary Metadata�
▶ Research Data Management

Toolkit: Metadata Standards�
▶ Schema.org�
▶ Bioschemas.org�
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Findable by keywords

XKCD�
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Let others Access your (meta-)data

modified after @Cloudways�

Dropbox/Box
Google Drive
Owncloud/Nextcloud
Seafile
Amazon Drive
Microsoft Azure
...

The Cloud is not an archive
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3rd party repositories

General repositories

+

Lists of subject specific repositories
Subject specific at

Search engine

...
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Interoperable: Let others be able to read your data

General

unencrypted
(uncompressed)

open, documented standard
non-proprietary non-patented

However, ...
docx, xlsx are acceptable
raw device data
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Reusable: Allow/Enable others to use it

General
Provide a license
add subject-relevant metadata
describe the source/origin of the data
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Tools for RDM

3 Data life cycle

4 FAIR principles

5 Tools for RDM
Archiving

Steinkamp Research Data Management Tools for RDM 23 / 28



Archiving
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Archiving

TSM (Tape Library)�
Two copies at different location
Encrypted Tapes
No need to care about ...

▶ ... access control
▶ ... reuse/-ability
▶ ... metadata

iRODS�
Two copies at different location
Encrypted HDDs
You benefit from ...

▶ ... access control
▶ ... attached metadata
▶ ... publication possibility

publicdomainvectors.org�

Cartoon: Seppo Leinonen, www.seppo.net�
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iRODS: integrated Rule-Oriented Data System�

What is iRODS?
Virtual Filesystem

Attached searchable Metadata
Publishing
Fine grained Access Control
Workflow automation
Commandline tools
(WebUI)
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Upcoming courses and further information

Further links
Kompetenzteam FDM�

Archiving @ Mogon-Docs�

Courses
HPC-related courses�
Git Courses Registration�
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https://www.forschungsdaten.uni-mainz.de/
https://docs.hpc.uni-mainz.de/docs/storage/archiving/
https://hpc-en.uni-mainz.de/kurse-und-workshops/
https://ilias.uni-mainz.de/goto.php?target=cat_294&client_id=JOGU


Thank you

Questions?

Sketchnotes & Sketches – FranziMachtDas�
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https://franzimachtdas.de/sketchnotes/
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