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Johannes Hérmann
Data Steward

University of Freiburg

Cluster of Excellence livMatS @ FIT - Freiburg Center for Interactive
Materials and Bioinspired Technologies

D-79110 Freiburg

source: von Suchodoletz, "Data Stewards as ambassadors between the NFDI and the community." (2021).

Phone: +49 761 203 95332
Email: data@livmats.uni-freiburg.de

Data steward core tasks:
Draft livMatS RDM policy

Develop RDM training, support source: https://www.livmats.uni-freiburg.de/en/people/management/johannes-hormann
Sofware solution development © Copyright livMatS / University of Freiburg
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‘, In five years from now, ...

.... will my PI be able to find, understand, and provide all (possibly unpublished) data
underlying my research?

.... will administrative staff at livMatS and the University of Freiburg be able to find
and provide all (possibly unpublished) data underlying my research?

.... will anyone looking up my publications or thesis be able to find and understand
the underlying data?

At offboarding, you need to answer these questions positively.
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\, Research data management: Why?

Source: Wikipedia

E}Iable/ \ccessible nteroperable

To what end?

eusable

-
e

benefit to science and society? benefit to other data scientists? personal benefit to the resarcher?
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\, Research data management: Why?

Source: Wikipedia

E}Iable/ \ccessible nteroperable

To what end?

eusable

-
e

benefit to science and society benefit to other data scientists personal benefit to the researcher
e quality control * data hygiene, order

* reducing redundancy findable and Al-ready  easier collaboration

e accelerating science * increased visibility

saving costs
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Data taxonomy & data life cycle

(C

Data evolves through temporal phases that live one different
maturity levels. Try to meet an appropriate cost-benefit ratio
when thinking about how to document data at each stage.

Inconclusive
Results

Shared
Data

Pub.
Data

Negative
e Results
= Shared

Data

Shared Shared

Data

Data

Data from Research Processes: from raw data to open access published data,
by Raman Ganguly (http://phaidra.univie.ac.at/0:387241)
Creative Commons Attribution-NonCommercial ShareAlike 4.0 International.
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https://rdmkit.elixir-europe.org/images/data_life cycle.svg
Creative Commons Attribution 4.0 International
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’ Project directory structure
) )

Think about meaningful directory structure.

bpd_project/

—— analysis.py
— data.csv

— more_data.csv

WhiCh ﬁleS Call — multiple_file_analysis.py
you delete? — output.csv

—— pre_process.py
—— cleaned_data.csv

source: Tjelvar Olsson, Four principles for Effective Data Management
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‘g’ Project directory structure

Suggestion: sort data by provenance.

7 Legend
bpd_project "
— analysis.py New file
— data.csu _
bpd_project/
—— analysis.py
—— data.csv -
~—— output.csv bpd_project/
— analysis.py

— data.csv
— DUEPUENESY
—— pre_process.py bpd_project/

— cleaned_data.csv —— analysis.py

data.csv

more_data.csv
2023-03-02 livMatS Research Data Management 10
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pre_process.py

source: Tjelvar Olsson, Four principles for Effective Data Management
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Project directory structure

Result: clear distinctiom between code,
raw data, and derived data.

bpd_project/

final_results
output.csv

—— intermediate_data

Which ﬁles can L cleaned_data.csv

— raw_data

you delete? — data.csv

— more_data.csv

— scripts

— analysis.py

— multiple_file_analysis.py
—— pre_process.py

source: Tjelvar Olsson, Four principles for Effective Data Management
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\’ Data management in its simplest form: File naming conventions
) )

(&
o
=
—
> W
S
« " Think about meaningful file names.
FINAL doc
Suggestion: embed metadata in filename, from general to specific.
/' ? 2013-08-25_DOEProject_Ex1Testl_Data_Gonzalez_v3-03.xlsx
C “a i, E— .
BB o2 e Date Project Experiment Type ID  Version
FINAL _rev.6.COMMENTS.doc F‘“ébﬁé;&%’@fgfﬁ
General » Specific

Source: https://www.repro4everyone.org/resources/intro-fsbyt

JORGE CHAM © 2012

h)
FINAL_rev.18.comments?. FlNAL..reV.ZZ.commgnTsH‘?.
corrections?.MORE.30.doC  corrections. (0. #@$%WHYDID

WWW. PHDCOMICS.COM

Source: http://phdcomics.com/comics/archive.php?comicid=1531
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’ Metadata in file names and directories
»

PROS CONS

Easy to use Risk of losing metadata if renaming a file or
reorganising the directory structure

Loss of metadata if file alone is copied to a

Embedding metadata in file different location or sent to a collaborator

' d start butb o :
NAMmes 15 @ g0 start Ut bears Difficult to get an overview of all the data
disadvantages

source: Tjelvar Olsson, Four principles for Effective Data Management, https://www.youtube.com/watch?v=cq6C6b7MCo8
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‘g’ Metadata in spreadsheets

Suggestion: document data with metadata in accompanying spreadsheet.

/datafexpl2.czi 2020-01-14 Col-0 Control Microscopy

source: Tjelvar Olsson, Four principles for Effective Data Management, https://www.youtube.com/watch?v=cq6C6b7MCo8
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\’ Metadata in spreadsheets

\

PROS CONS
Easy to use Very difficult to move files or reorganise
Easy to get an overview of the data directory structures without breaking links in

: Loss of metadata if file alone is copied to a
Embedding metadata different location or sent to a collaborator
spreadsheets has its merits,

but again bears disadvantages Can be difficult to integrate into automized
and risks workflows

source: Tjelvar Olsson, Four principles for Effective Data Management, https://www.youtube.com/watch?v=cq6C6b7MCo8
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) README fi e fold - e Write free text documentation README
,‘g’ €S Make TOlAers SE-AescrIpliVE | fie with the aim to make the contents of a o
folder understandable to anyone who g
looks at it out-of-context. [ oW
o
- T
Reward, salience and agency in event & ContactEngineering / ce-container-stack = Public
related potentials for appetitive and aversive Container recipes for well-defined environments providing
contexts ContactEngineering tools

0.0B Public ] =

&3 MIT license
Contributors: Harry Stewardson
Date created: 2021-02-01 10:16 AM | Last Updated: 2021-04-12 11:39 AM ﬁ 0 stars 159 0 forks
Category: i Project
Description: Repository for manuscript - ‘Reward, salience and agency in event related potentials for appetitive ﬁ
: : Star & Unwatch ~

and aversive contexts’,

Files £y . -
<> Code () Issues 1 Pullrequests 2 () Actions [ Projects
Q Filter | i
Name ~ Modified ~ z_f master -«
+ #& OneDrive couldn't load. & Retry OneDrive couldrn't load....
— ® README 9 jotelha Merge pull request #10 from Conta... -  2weeksago &)27
= {i# OSFStorage (United States)
B OSFREADME.docx 2021-06-15 01:12 PM s .github 3 weeks ago
Rl P» docker/jupyterlab-SurfaceTopography 2 months ago
= {3 OSFStorage (United States)
+ B BVA History Files @ maintenance 4 months ago
- A Materials
[ AUTHORS 4 months ago
= {3 OSFstorage (United States)
SO o [} LICENSE.md 4 months ago
+ m Forms
G [ [ README.md 2 months ago ]
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‘g’ Self-descriptive dataset: the common denominator of all RDM approaches

RDM tools and platforms formalize what‘s been discussed on the
previous slides and encourage documentation with metadata in
machine-readible format.

Descriptive Metadata

Source: https://apps.fz-juelich.de/fdm/staging/6-data-linking/ images/DatasetDiagram.png
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project: livMatS research data management
description: RDM slides retreat 2021
owners:
— name: Johannes HOrmann
email: data@livmats.uni-freiburg.de
username: jh1130
orcid: 0000-0001-5867-695X
funders:
— organization: DFG
program: livMat$sS

code: EXC 2193
creation_date: 2021-11-17

metadata
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’ Virtue of the livMatS RDM policy
“‘J‘

BURG

Policy distributes : University’s RDM policy : doi: 10.6094/UNIFR/231612

responsibilities’ but does -----------------------------------------------
not prescribe any
technical pathway.

livMatS RDM

: livmats.uni-freiburg.de/rdm
policy

Pls and students document the policy’s implementation in
continuosuly evolving per-project DMPs

implements RDM tion implements RDM implements RDM g’p. OS I:
via ELN chemotion via dtool via OSF ege

sample DMP 1 sample DMP 2 sample DMP 3 tabular, per project, ~1to 2
pages

DMP = data management plan livmats.uni-freiburg.de/rdm/dmp

2023-03-02 livMatS Research Data Management 19
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ﬂ dtool core features Basic RDM ecosystem introduced in livMatS
RDM workshops.

. package data and metdata in datasets Dataset name — Escherichia-coli-reads-ERR0220
. . . . Ii .dtool Automatically generated
e assign UVUID as unique |dent|f|er Administrative metadata \:“ F— README.txt files and directories
describing the dataset |_ !
y Ilghtwelght & decentralized Structural metadata _———+3 |— manifest.json
. . . describing the data items | o — overlays
* modular, implemented in Python, easil . .
! p y ! y Per item descriptive metadata % | l_ 1s_readl.json
extendable | | | pair_id.json
] ) ] ) Structural metadata \|‘ | L— useful_name.json
» standardization via API, not via describing the dataset ™ L— structure.json
representation on file system Dataset descriptive metadats ——17 o Y™ S T
ataset creation
« underlying storage can be Data — |~ ERRO22075_1.fastq.gz

L— ERR@22075_2.fastq.gz

« standard file system
T.S. G. Olsson and M. Hartley, “Lightweight data management with dtool,” Peer), vol. 7, e6562, 2019:

° S3 ObjECt storage https://doi.org/10.7717/peer|.6562/fig-1, Creative Commons Attribution 4.0 International

* smb shares
amongst others
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|

Recycle Bin . . = c hoermann
f IMTEK simu Iatlo : ( PaSteWka grou p) Lo bbdB2391-d21f-4288-b10f-ec3560b8bETF
o
Tl el te“"’”‘kef b327T1§8-3afc 4157-b4T2 - Tccad51c9269

1 datasets oermann-rd

smb://test-share
1da ) 175445e5-d81e-4843-bfa0-399f90a0e3 4b
2021-10-01-heermann-rdm-assessment

JC:/Users/admin/datasets Created by jotelha, frozen at 2021-11-21. unknown

1 datasets B

All Apps Documents Web More ¥ ,Q.'j

Best match

d dtool-lookup-gui

App d
Apps .
dtool-lookup-gui
d dtool-lookup-qui.exe > App
bec3d029-Ta2d-409¢-a4a1-c0affObSaf2b
Search the web 202 oermann-test-dataset- 1
£ dtoo - see web results > = Open
£ dtools > L0 Run as administrator
£ dtoolshr > [ Openfielocation dtool illustrates neatly:
£ dtoolsit - I * keeping data and metadata bundled
= Pin to taskbar . .

Folder T i together in self-contained datasets
B dtool-lookup-gui-windows > ' . .
B dtoo - S storing them locally and on centralized
B dtool-lookup-gui-windows-installer > Storage
Photos searching and sharing them

| dtool-an-windows 2 deriving new data from them
£ diag-he keeping track of data provenance Ls

o Sonnig A~ = T Q) oV o, BR



»

ﬂ Research Data Management with dtool & /ivMatS data repository

2023-03-02

a7 desktop app at
(3 /Z\ github.com/livMatS/dtool-lookup-gui

web interface to bwSFS-based data repository at
livmats-data.vm.uni-freiburg.de

|| liviViatS RDM landing page on

www.livmats.uni-freiburg.de/rdm

livmats-data.vm.uni-freiburg.de/config,
support by data@livmats.uni-freiburg.de

& access for livMatS affiliates by registration on

icons source: https://www.iconfinder.com under Creative Commons (Attribution 3.0 Unported)

livMatS Research Data Management

UNI

FREIBURG

livMatS offers a simple
centralized dtool
dataset repository
based on bwSFS, the
Baden-Wirttemberg
Storage for Science S3
object storage
infrastructure.
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o C

anorganic chemistry (Fischer, Krossing groups) use ELN chemotion, https://chemotion.intra.uni-freiburg.de

Chemotion -

E Collections u
All

ﬂ chemotion. nat +
Collection 1 +
Collection 2

Collection 3 +
Test Import

2 My shared collections
< Shared with me
=2 Synchronized with me

2 Inbox o

All = UPAC, InChl, SMILES, ..

C219(0) A52(0) =1(0) &1(0)

i

MJu-R243 According to General
Procadure 2a M
m1-0e|

MJu-R242 According to General

=1-0-4|

MJu-R241 According to General
Procedure 2a W
E1-04|

MNJu-R240 According to Genaral
Procedure 2a W
=10 |

MJu-R239 According to General
Procadure 2a W
m1-0 |

NJu-R238 According to General
Procedure 2a

B NJu-145 NJu-R24-A

Scheme Properties Refarences

Starting materials
4 [+ AR

2-benzyl-4 5-dihydro-1,3-dithiok-1-...

E3 Reactants

+ i but-3-en-2-one

Products

[l MNJu-773 NJu-R243-A
5=(1,3-dithiclan-2-ylidene)-5-phen...

Name

According to General Procedure 2a

Role

Parts of GP

Logged in as Nicole Jung -

& MJu-R243 According to General Procedure 2a

A NJu-R243 According to General Procedure 2a BRI

H
o G 5
B—F o 5 5
CHa

Acetonitrile

(@]

64%
Analyses Grean Chemisiry Zotero
Ref T/IR Amount Conc Equiv

n 1000 m 000 |md{ | 3,544 mmaol, 7089 mmalfl| 1 000

Reagents
u 298 1 m 0.00 ml | 4.253 mmol 8506 mmolil 1200
TR Amount Conc Yield
' 5998 m 0.00 |ml| | 2268 mmol| 453 7 mmoll| « G4% n
¥ Solvents
Status Temperature
Select - ™ Temperature

According to

3

Source: https://os.helmholtz.de/fileadmin/user upload/os.helmholtz.de/Workshops/eln18hzi_jung.pdf
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B ¥¢ Q search

2 N @ ©

€ IMTEK simulation - Zulip | ) Groupwiki & Overleaf @ IMTEK Rooms £ Server Groups | | () dtool-lockup-server/s... [ NetApp® StorageGRI... €)jicdtool #: bwcCloud €) pditommasofawesom... B weiterbildung und off... & bwsupport | 28 bwHPC Batch

Anticipatory saccades - experiments for... RIS e R S

Anticipatory saccades - experiments forced-
choice & free-choice - Pfeuffer, Kiesel, &
Huestegge (2010)

Contributors: Christina U. Pfeuffer, Andrea Kiesel
Date created: 2016-05-23 03:01 PM | Last Updated: 2016-12-23 04:45 PM

identifiers: [Ble)RLREAsEIoAHIIREINNI ARK c7605/0sf.i0/uky3m

Category: & Project

Files

Q Filter
Name A « Modified ~ «
& Anticipatory saccades - experiments forced-choice & free-choice - Pf...
- &% OSF Storage (United States)
- £ Data-Exp. 1 - forced-choice

- &% OSF Storage (United States)

5 Anticipatory Saccades - Exp. 1 - forced-choice - saccade dat... 2016-06-22 12:00 PM

By Anticipatory Saccades - Exp. 1 - forced-choice - trial RT and ... 2016-06-22 12:00 PM
- £ Data-Exp. 2 - free-choice

- £i» OSF Storage (United States)

By Anticipatory Saccades - Exp. 2 - free-cholce - saccade data (.. 2016-06-22 12:00 PM
Anticipatory Saccades - Exp. 2 - free-choice - trial RT data.txt  2016-06-22 12:00 PM
- £ Data- Exp. 3 - forced-choice

- &% OSF Storage (United States)

Citation

Components

£ Data - Exp. 1 - forced-choice

Pfeuffer & Kiesel

£ Data - Exp. 2 - free-choice

Pfeuffer & Kiesel

£ Data - Exp. 3 - forced-choice

Pfeuffer & Kiesel

@ Information on Data Files

Pfeuffer & Kiesel

Recent Activity

Search

Support

Sign Up sign In

0.0B Public FoO




Uni Freiburg Initiatives & Services
®

UNI
FREIBURG

RDMG _::--I)J Research Data Management Group https://rdmg.uni-freiburg.de/

ﬁ\‘ I”/M atS livmats.uni-freiburg.de/rdm, https://github.com/livMatS/

" publication platform https://freidok.uni-freiburg.de/
FreiDok plus

Universititsbibliothek Freiburg
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‘g’ Conclusion

If you know other valuable, well-accepted RDM best practices and

‘g‘ /IVM atS tools in your discipline that are not captured within these slides,

please get in touch with data@livmats.uni-freiburg.de.

e JivMatS
* research data manegement: livmats.uni-freiburg.de/rdm
* on github: github.com/liviMatS

* Johannes L. Hormann
* on LinkedIn: linkedin.com/in/jotelha
* on github: github.com/jotelha
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