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Research Data Management

* Logistical necessity

* Ensures Integrity, reproducibility and transferability
* Protects data loss

* Fosters collaboration

* Provides transparency



Management:

Data silo level:

Data value level:

Interoperability:

INDIVIDUAL

01

INITIAL

Disorganised, ad hoc

Different data structures,
subjective documentation;
unnecessary data duplication,
transfer, conversion; no central
data storage and access
interface; no objective/strategy

local

single use
low

,If  want to share data, |
coordinate it directly with my
colleague”

DEVELOPMENT
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INTERNATIONAL

OPTIMIZED

MANAGED

Deploy inter domain crosswalks

Data are rich on context (full
semantic);

Standardised API; harmonized
and interoperable data;
coherence in format and context

Asset to answer future questions
high
, | find that | can easily

discover, access, combine
and publish data".
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Important spokes in the wheel

Raise awareness of research data
management importance;
Teaching data management technics
and tools

Support and customized
solutions for specific problems
in the management of research
data

Technical infrastructure and related
services that support researcher in
data management throughout the

research cycle

Ensure quality, add metadata,
and ensure compliance with
standards and policies.
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Important spokes in the wheel

Raise awareness of research data
management importance;
Teaching data management technics
and tools

Support and customized
solutions for specific problems
in the management of research
data

Technical infrastructure and related
services that support researcher in
data management throughout the

research cycle

Ensure quality, add metadata,
and ensure compliance with
standards and policies.

Data standards are necessary to break down data silos
and create interoperability and coherence. They ensure
that data retain their value and meaning and are usable,

consistent and accurate.
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Integration of data management
IN an existing ecosystem



Department Biology

Research
groups

Animal Physiology
Behavioural Biology
Bioanalytical Chemistry
Biochemistry
Biodiversity and Landscape
Ecology

Biology Didactics
Biophysics

Botany

Cellular Communication
Ecology
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Genetics

Microbiology

Molecular Cell Biology
Molecular Cell Biophysics
Molecular Infection Biology
Neurobiology

Plant Physiology

Structural Biology

Zoology

PIR
UNIVERSITAT U] OSNABRUCK
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Department Biology

Research
groups

Facility & Service

UNIVERSITAT @ OSNABRUCK

12 Light Microscopy
6 Electron Microscopy
5 Cytometry & FACS

IBiOs

DeltaVision

Mass
Spectrometry

Olympus
TIRF 3-LINE
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Lattice Olympus Olympus Olympus
Light-Sheet FV 3000 TIRF 1-LINE

Olympus Olympus Zeiss LSM Zeiss 880
TIRF 4-LINE TIRF 4-LINE 510 AiryScan

Spinning Disk
FRAP PAINT
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Department Biology S -

Research Facility & Service Research Center
groups

iBiOs CellNanOs

Mass
Spectrometry

PoL Bio-Image Analysis Symposium Susanne Kunis | University Osnabrueck



— @ g
—
|

— e S

— El-e—
.-;‘

R

I [
Research group member Research group
and desktop system specific server
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Ecosystem 2015

I
Community/External
Collaborators
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and desktop system specific server workstations workstations Collaborators
CCBY-SA4.0
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+ Metadata input forms
l Ecosystem 2022

+ Public group

File sharing functionality
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Management:

Data silo level:

Data value level:

Interoperability:

INDIVIDUAL

PROJECT/GROUP

INSTITUTIONAL

v

Change management and continious improvements

01

INITIAL

Disorganised, ad hoc

Different data structures,
subjective documentation;
unnecessary data duplication,
transfer, conversion; no central
data storage and access
interface; no objective/strategy

local

single use
low
,If  want to share data, |

coordinate it directly with my
colleague”

02

BASIC

Deploy basic structures and tools

Reorganisation, definition of
responsibilities, transfer of
knowledge; definition,
establishment, development and
documentation of management
and exchange processes;
application of metadata to key
data sets.

working group

single use
low

»My project/group has agree to

use a specific platform for data
management”

03

DEVELOPMENT

Deploy standards

Processes are standardised and
integrated;Training on standards;
rich metadata

local infrastructure

Resource to validate decisions
middle
, | should manage data and

Strive to use appropriate
standards and tools.”
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What about the others...

Deployment

Exchange Of Experiences
]

Wx"

Standards

Collaboration

2017
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RDMA4mic

“Research Data Management for Microscopy”

Deployment

Exchange Of Experiences

* Open for all

e >20 facilities involved

Standards
* Exchange of experience
and knowledge Collaboration
transfer in terms of data RDM4mic =
management aa

OMERO

L @
2017 2019

Pol Bio-Image Analysis Symposium Susanne Kunis | University Osnabrueck



2022-2024

13D:bio @)

Information Infrastructure for Biolmage Data

v provides tools and | \wp 3. Communication & Training
standards

« Coordination: policies and governance

* Networking: RDM4mic, OME, BIA, IDR, EuBI, GBI,
fe 4DNucleome, NFDI, NEUBIAS, companies
...for the community @%

13D:bio :

v collects use cases
and needs...

» Training, Kick-off and Meetings

Q
> « Evaluation and Follow-up ‘

WP 1: Deployment ~ WP 2: Technical Infrastructure
(V)
+ establish: 13D:bio standard procedures 90@8‘ < : fgf/boiroei’ "?:gl:zf‘tfasmfage concepts
for OMERO installations 7+ OMERQ ls in® o
« promote: Minimal metadata standards and E :;‘ ;‘
. metadata annotation p — .

Man power to implement the needs ) =
+ provide: Workflows for deposition of == * optimize, harmonize: Tools for annotation of

Of tOOIS' su pport d nd bioimage data to repositories IDR .BT bioimage metadata

trammg with focus on OMERO and « build: Metrology data base *+ enable: Integration of experimental metadata

light microscopy

L @ @
2017 2019 2021

Pol Bio-Image Analysis Symposium Susanne Kunis | University Osnabrueck



Management:

Data silo level:

Data value level:

Interoperability:

INDIVIDUAL

PROJECT/GROUP

INSTITUTIONAL

NATIONAL

Change management and continious improvements

01

INITIAL

Disorganised, ad hoc

Different data structures,
subjective documentation;
unnecessary data duplication,
transfer, conversion; no central
data storage and access
interface; no objective/strategy

local

single use
low
,If  want to share data, |

coordinate it directly with my
colleague”

02

BASIC

Deploy basic structures and tools

Reorganisation, definition of
responsibilities, transfer of
knowledge; definition,

establishment, development and

documentation of management
and exchange processes;
application of metadata to key
data sets.

working group

single use
low
»My project/group has agree to

use a specific platform for data
management”

RDM4mic

03

DEVELOPMENT

Deploy standards

Processes are standardised and
integrated;Training on standards;
rich metadata

local infrastructure

Resource to validate decisions
middle
, | should manage data and

Strive to use appropriate
standards and tools.”
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04

MANAGED

Deploy validation and
verification processes, intra
domain crosswalks

Validation and verification
processes; metadata described
with consistent vocabulary

National and domain specific
infrastructure

Resource to make decisions
high

» | have learnt how to apply
data management policies and
sharing has become much
easier.”
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Research Data Management

Value of data

Asset to answer future
questions

Integral to desision
making (must have)

Resource to make
decisions (good to have)

Resource to validate
decisions

A

Verify null
hypothesis

,The sky is the limit“—
implicit knowledge leads

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff discovery-efforts

Use explicit knowledge
from data

Meta analysis using
aggregated data

Defend decisions
by reanalysing data

*Semantic:
the description of the meanings of values and of the
names of data components

»
»

Minimal
metadata

Rich
metadata

+ Consistent  + Semantics*  + Full Semantic
vocabulary interoperability
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NFDI4BIOIMAGE

NFDIA" ..
BIOIMAGE

e
A
AL

o Objective 4 Objective 1
4 German _ Capacitate researchers for FAIR Champion the standardization of
Bemendil 0 image data management the ,bioimage data“ type
A Objective 3 Objective 2
b Maximize the reach of Provide scalable
3 reproducible image analysis infrastructure for FAIR
& workflows in the community image data
National Researchdata Infrastructure for Biolmaging:
Implement national infrastructure and standards
Afdi
® ® ® ®
2017 2019 2021 2023

Pol Bio-Image Analysis Symposium Susanne Kunis | University Osnabrueck



2023-2028

NFDI4BIOIMAGE NFBiGinAGE

NFDIA ot Task Areas

e
.n
190 480

3
%erlman‘
;“mmagmg P TA1 oY TA2 s TAS S
..“'G o Image (meta)data :é Technical infrastructure & — Training & [—‘/
S o formats & standardization —v cloud resources —_—— community integration M&&&
- ()
mg,; 1) ") -
]

e s TA3 TA4 3;{& TA6
X Multimodal data Bioimage D|:| Coordination,
) linking & integration informatics & analysis all governance & networking
® 3

Technical Organizational

Nfdi

2017 2019 2021 2023
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2023-2028

NFDI4BIOIMAGE NFBiGinAGE

FAIR Image Objects (FAIR-10), an FDO-subtype for bicimaging

R Unique identifier
i german RDF-based metadata
£ Biolmaging experiment
' B Convert from sample
o o o proprietary file formats acquisition
o 5 or export from servers ~ analysis
1 " (e.g. OMERO)
L1 v) -
ol i ® ﬁ‘
5) Zoomable browsing
3) Metadata linked to cloud-compatible
o FDOs from other highly-parallel
= domains
Binary data
multidimensional
multiresolution
compressed
L @ @ ©®
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NFDI4BIOIMAGE

2023-2028
NFDIA=" ..

BIOIMAGE
The success of NFDI highly depends on an institutional commitment.
o hhu dkfz. EMBL ~— wwu
S famen . Sl
. ) “ ®
& S 4 T TECHNISCHE
” . ) | k% EEIE\;EDRESFITAT ILzE:IHBKNI UNIVERSIT}“\T@()SNABRUCK
. @Lln g # German
> Iz = Biolmaging
zz Gesellschaft fir Mikroskopie und Bildanalyse
T
National Researchdata Infrastructure for Biolmaging:
Implement national infrastructure and standards
Nfdi P
° ® °
2017 2019
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Management:

Data silo level:

Data value level:

Interoperability:

adapted from Medyckyj-Scott, David et al. (2016). Our Land and Water National Science Challenge - A Data

INDIVIDUAL

PROJECT/GROUP

INSTITUTIONAL

NATIONAL

INTERNATIONAL

Change management and continious improvements

01

INITIAL

Disorganised, ad hoc

Different data structures,
subjective documentation;
unnecessary data duplication,
transfer, conversion; no central
data storage and access
interface; no objective/strategy

local

single use
low
,If  want to share data, |

coordinate it directly with my
colleague”

Ecosystem for Land and Water Data to Achieve the Challenge Mission.

02

BASIC

Deploy basic structures and tools

Reorganisation, definition of
responsibilities, transfer of
knowledge; definition,
establishment, development and
documentation of management
and exchange processes;
application of metadata to key
data sets.

working group

single use
low
»My project/group has agree to

use a specific platform for data
management”

RDM4mic

03

DEVELOPMENT

Deploy standards

Processes are standardised and
integrated;Training on standards;
rich metadata

local infrastructure

Resource to validate decisions
middle
, | should manage data and

Strive to use appropriate
standards and tools.”
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MANAGED

Deploy validation and
verification processes, intra
domain crosswalks

Validation and verification
processes; metadata described
with consistent vocabulary

National and domain specific
infrastructure

Resource to make decisions
high

» | have learnt how to apply
data management policies and
sharing has become much
easier.”

[
»

OPTIMIZED

Deploy inter domain crosswalks

Data are rich on context (full
semantic);

Standardised API; harmonized
and interoperable data;
coherence in format and context

Asset to answer future questions
high

, | find that | can easily
discover, access, combine
and publish data".
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https://german-bioimaging.github.io/RDM4mic.github.io/ https://gerbi-gmb.de/i3dbio/i3dbio-about/ https://nfdidbioimage.de/en/start/

RDM4mic 13D:bio NFDI4BIOIMAGE
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