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Outline

Development of (field-specific) RDM strategies
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Research data management

Scientific and institutional requirements
Planned technical systems

Organizational challenges

Internal and external cooperation

Managing the data influx (quality vs. quantity)
Governance

Field specific activities

Future steps
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Motivation for Research Data Management
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Digitization of Science

UNI
FREIBURG

Digital tools and digitized scientific workflows
of rising significance (in most fields the
relevant working environment)

- Completely new possibilities (fast searching,
retrieval, exchange, use in automated digital
scientific workflows, ...)

- New forms of science: Big data, ...
- New challenges: (longterm) access, distribution

Physics — field of early adopters of computers
for research In it's various areas
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Good Scientific Practice

UNI
FREIBURG

Concept relevant in all disciplines, developed
over time

Part of “Safeguarding Good Scientific Practice”

- Lab books, reports

- Scientific publishing

- Various materials stored / kept in whatever
repositories

Concepts and tools for good scientific practice
differ from domain to domain but share a
common ground
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Research Data in Disciplines

UNI
FREIBURG

Research data (like in the analog world) is
rather discipline specific (like e.g. citations)

- Often common, community specific standards exist
- Discipline specific meta data

- Complete technical environments (hardware,
software stacks) become relevant beside the digital
data alone (most data objects un-usable withou the
technical context) it v
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Research Data Management

UNI
FREIBURG

Digital tools and workflows driven by fast
technological change and scientific advance

- Obsolescence of machines, data formats, tools a

ohenomenon present pretty much from the

peginning

- Lost data, results because of decay of storage
media, unavailability of media readers, adapters,
software, ...

Good Scientific Practice to be

established for the digital

domain too — Research Data

Management




FAIR principles

UNI
FREIBURG

Requirements towards (digital) research data
defined in 2105 by major institutions

Findable

Accessible

Interoperable

Reusable

ldea to support knowledge discovery and
Innovation, support data and knowledge
Integration, promote sharing and reuse of data

Discipline independent and allow for
differences In disciplines
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Research Data Lifecycle

UNI
FREIBURG

Model for creation,

processing, use and

e e re-use of research
. - data

Re-use: Often old
data could be input to
new research (even

Giving
access to

Analysing
data

data | In a completely
different field)

Preserving
data

D
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Institutional RDM

UNI
FREIBURG

Rising demand for Research Data
Management because of digitization
Reuse of data

Ensuring good scientific practice

Creation, production of data involves significant
Infrastructure

End-to-end data management concepts
Requirements set by funding institutions

- RDM becomes new column in research
organisations framework beside library, arts
collections, zoology exhibition, ...
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Funding requirements

UNI
FREIBURG

Requirements will get more and more
Implemented on national level
- Universities should have a data management policy

- DFG started to require Data Management Plans for
a while (as well as EU Horizon 2020 is requiring it
already)

- Same Iin the ongoing Excellency Strategy

- In the future: New research projects might get
formally rejected if no (proper) data management
got described and implemented

- Data management will become part of project
evaluation in the future

D
Veranstaltungstitel 11 RD M G J



Funding requirements

UNI
FREIBURG

Increasingly formal requirements to get
research funded

- e.g. COMMISSION RECOMMENDATION (EU)
2018/790 of 25 April 2018 on access to and
preservation of scientific information:

1. Member States should set and implement clear policies (as detailed in
national action plans) for the dissemination of and open access to
scientific publications resulting from publicly funded research. Those
policies and action plans should provide for:

— concrete objectives and indicators to measure progress,

— implementation plans, including the allocation of responsibilities and
appropriate licensing,

— associated financial planning.

Member States should ensure, in compliance with the EU acquis on

copyright and related rights, that as a result of these policies or
action plans: ...
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UNI
FREIBURG

Research Infrastructures

D
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Research Infrastructures

UNI
FREIBURG

Computer Center operates significant
Infrastructures

- VMware ESX Virtualization

General data storage for homes & groups
bwCloud laaS
NEMO HPC

- TSM Tape Disaster Recovery

Future: bwSFS

- Storage for Science as system for the introduction
of university level research data management
system

D
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From NFS to RDM system

UNI
FREIBURG

Traditional file servers not enough to cope with
modern requirements

Forschung / FGG /91hb Infrastruktur / FDM / 143c
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Envisioned core RDM services

UNI
FREIBURG

Repository services like e.g. IRODS
- Evaluated within the bwDATADbIb project
- Provide the linking of data to it's meta data

Object store or filesystem services
Versioning services like e.g. GIT
(Longterm) Archival services

. RDMG 2



Initial Financing

UNI
FREIBURG

Structure of the DFG grant
- General part covered by 143c

91b W8-TU |
91b WO-TU |

143c-FR 143c-TU

! !

v v v v

Fachwissenschaftliche oder
externe Repositorien

HPC-System NEMO
HPC-System BinAC

Archiv Archiv
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UNI
FREIBURG

Meta Data & Decision Making

D
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Technical and Scientific Meta

Required for both automated and manual
decision making

Meta Data required for the Data Mover (some
iInformation only relevant for technical
purposes)

Meta Data required for re-use of data sets
(defined by respective scientific community)

Meta Data required to identify research
projects (to link to e.g. grants in Research
Information Systems)

UNI
FREIBURG
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Detfinition of Services & Meta Data

UNI
FREIBURG

Scientific communities define their RDM /
storage needs

Amount of data and expected time spans
Amount of data over the data life cycle
Access methods to the stored data

Required scientific Meta Data

Policies for access and re-use

. RDMG 2



Data Cite and Object Access

Libraries reference

scientific material for long

time

Library systems provide
access to various
materials and can

reference data sets
already (with e.g. PUIs)

Different forms and ways
of referencing scientific
data sets

16.01.19 Veranstaltungstite

looking for

1*

Meta Data

Data Repository

@-

UNI
FREIBURG

(External) ‘i".ﬂ,
Scientists

looking for { ,,«(
data sets *

DataCite
(e.g.TIB
Hanover)

-

Various
forms of
data re-
ferencing
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Data Cite and Object Access

UNI
FREIBURG

Data will become more and more part of
scholarly communication and publication

DataCite — using DOIs (Digital Object
ldentifiers or handles for less static objects)
DOls should be persistent and reference data

set iIndependent of its actual location within the
SIS system

Open Archives Initiative (OAI) Protocol for
Metadata Harvesting

Many libraries use OAI to exchange information
between repositories
. RDMG 2



UNI
FREIBURG

Governance & Financing

D
16.01.19 Veranstal ltungstitel 23 RDMG J



Governance

UNI
FREIBURG

Very diverse requirements by different groups

University library & computer center can not
decide on data lifetime, validity, worth, ...

- Costs associated with amount of data (single data
sets, storage capacity required by a project,
faculty, ...)

- Keeping costs under control requires regular
optimizations and cleanup

- Cost models need to be created in the mid and long
run

. RDMG 2



Financing Model

UNI
FREIBURG

Core Institutions of a university

usually have their own budget ﬁ@"“‘ .,
o ﬂg

Often research & service launch e
. ﬂ T E— -
A T
. g . élﬂ"' ..-;mﬁ:pn-;-m i
Not sustainable In the long run 0 g
- Costs need to be covered by the | Mt
university (and might get re-financed ‘EN__ﬁ-ﬁ‘““ -
by instituts, projects, ...) — |
[R5 2 AMNLE. L I



Re-Financing

UNI
FREIBURG

Possible for researchers to get grant money for
data management

- Some funding institutions require open data and
expect data to be published

Challenges
- Data ownership changing over time

- Access policy might change over time (e.g. from
restricted to open)

Faculties need to get involved e.qg. via
academic self governing structures

- Create committees to decide on RDM related issues

Veranstaltungstitel 26 RDMG ’?)



UNI
FREIBURG

Data Management Plans

D
16.01.19 Veranstal ltungstitel 27 RDMG J



Data Management Plan (DMP)

Holistic planning of data management

UNI
FREIBURG

- Expected amounts of data (which sources)

_icenses, data protection, privacy, IPR, ...
Processing steps over the project life time
Relevance of primary data

Data planned to be thrown away

Planning of storage during project runtime

Planning of archival storage and access
methods after project end

Cost estimation for grant application

. RDMG 2



Next steps (researchers)

UNI
FREIBURG

Verantwortungsvoller Umgang mit Forschungsdaten
(personenbezogen bzw. geheim)

Datenschutzbeauftragte(r)/

' i Ethikkommission
Wissenschaftler/-in Austausch iiber

Forschungsvorhaben )
s _ ; Ziei: wW/Z > B
A A

Beratung auf Grundlage Grundbausteine
—vorhandener - nach DSGVO
Forschungsvorhaben (Abschn. 11+12)
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Next steps (RDMG)

UNI
FREIBURG

‘ Organisation/

Governance
Flanung
(FDM_)Forschung Nachnutrung Erzeumung Qualifizierurlg
Vendfentlichung Speicherung
Archivierung Verarbeitung
Analyse
Kosten / Personal Recht

D
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Creation of the RDMG

UNI
FREIBURG

University of Freiburg quite late in the process
but various groups were active already before

- Research Data Management Group (RDMG) -
Cooperation of the university library, the Freiburg
Research Services and the computer center

Computer center as core service provider for
research infrastructures ')J

Storage for various purposes RDMG ¢

Research Data Management Group

Tape storage for backup and disaster recovery
Facilities to host large scale IT equipment

Focus on technical expertise but less experience

with data curation, annotation, ...
16.01.19 Veranstaltungstitel 31 RDMG ’)‘)



Creation of an RDMG

UNI
FREIBURG

Research data policy passed by the
university / rectorate

- Implementation will take some time

Data related services distributed

- Consulting on technical issues of RDM done by the
computer center

- Traditional research support services (on literature
and other resources) — university library

- Science support center department in central
administration to advise on grants and applications

End-to-end RDM requires holistic approach

D
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Creation of the RDMG

UNI
FREIBURG

Professorship in Communication Systems

- Research in functional longterm access and
archiving
- Development of concepts and teaching

Required

- More advanced training for scientists, junior
researchers and students

- Make data management part of the general
scientific practice
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Linearization of the Lifecycle

mw

UNI
FREIBURG

Beratung
Format " .
Lizenzieru Veroffentlich-
ng ung (Rep., DOI,
)
Metadaten
Speicherung
Speiche Technisch Speicher LZA,
e , EAS, ... EAS
.
V4 + 11
o Speiche suchen.
Kriterien
v — » Daten
¥ isi herunterlad
LZA Homogenisi
er-ung, en.
Priifung, verweisen
Anreicherun
g
(Metadaten)

Tasks attachable to phases in the lifecycle
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RDMG: Communication & material

UNI
FREIBURG

Development of a “RDM strategy for the
university” by the eScience groups of the
university library and the computer center
(draft made available)

OTRS queue for requests and consultation:
fdm@mail.uni-freiburg.de

Internal e-Learning platform for
“Weiterbildung”, see
https://wb-ilias.uni-freiburg.de/goto.php?target
=frm_130918 10125&client_id=unifreiburgwb
State-wide: https://forschungsdaten.info and
_the RDM WG (AK FDM)

. RDMG 2
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16.01.19

RDMG: Establishing Workflows

Create support and
advisory structures
during grant appli-
cation and project
runtime

- Involve FRS, ethics
commission and data
protection officer (if
applicable)

Projektidee

halb

Basisinformationen

UNI
FREIBURG

DMP

S

- Mengengerist iber die Zeit
- ACL (Access Control List)
- Kooperationen (nat. /internat.)

I

Antrags-

Projektende

bewilligung /
Projektstart

=
m
L
L
=]
c
=
]
m
=

Bereitstellung

lx
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[.icenses of research data

UNI
FREIBURG

Many funding institutions require the
“openness” of data

- Openness increasingly core concept for many
scientific communities

- Depending on the type of data and community
- Requirement to use common infrastructures

Option: Creative Commons with attributions!?
- Part of the DMP statements

University Library: Preexisting experience with
the publication of PhD theses (publication
contract)

. RDMG 2



Support structures

UNI
FREIBURG

Personnel of the VO via (?)

- Existing personnel within the VO partners and
preexisting tasks (in various roles)

- Personnel acquired via SFB Inf extensions

- HPC storage / RDM person via the S5 project
(official start 1% July)

- Brought in 3" party expertise (like e.g. from the
state level: forschungsdaten.info or AK FDM)

Will most probably not suffice in the long run

RDMG 2



UNI
FREIBURG

Further steps

D
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Long-term Object Access

UNI
FREIBURG

Research data mostly useless without creation

context

- Archiving of methods and workflows

- Virtual Research Environments can help here to
abstract from concrete hardware / location

eScience projects like CITAR and VICE work on

citeable digital methods and workflows

D S
v1CE 2 {CiTAR,‘;;z;TSIﬁG

RESEARCH
VIRTUAL OPEN SCIENCE

COLLABORATION ENVIRONMENT

. RDMG 2



ViCE project (2016 — 2018)

UNI
FREIBURG

Virtualized research environments

- Loose the tight connection of concrete workflows
from its underlying hardware

- Usecases in particle physics for CMS and ATLAS
workflows

VICE
-y
( 1
Community | Community 1l Community 11l Community IV ity N : Wissenschafts-
L . . i i i gen= Communities
Anglistik Teilchenphysik Wirtschafts- Bio-Informatik
Info+Mathematik ]
L - . .- '
y '
Schnittstellen-Module: Beratung, Kooperation, Helpdesk, Tiger-Teams, Governance Abstralktions-
\ y Ebene
y N [ N N [ N
VFU-Modul VFU-Modul VFU-Modul Infrastruktur-Module Infrastrulctur-
Provider
Cloud, Desktop Image- Integration & Storage
HPC-Infra- Ropositorium & Workflow- AAA
strukturen Kollaborations- Management Einbindung
Plattform Austausch
\ A\ A\ S\ Vv
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CiTAR (2015 — 2019)

]
UNI
FREIBURG

_ . 7~ —_—

Cite-able research environments  (CiTAR:x:

- Abstraction from underlying hardware precondition
for longterm access to original environments

- Archive original

Ablage e Archivierung _ — . .
) | mmm —) —= research environments
| | and relevant software
1 [1 1 - Provide a framework
Forachiing & Entwicidung Kollaboration & Austausch | Nachnutzung | to Orchestrate and run
e past workflows
T e | | | wee | - Emulation-as-a-
"""""" |- Service as a common
Virtualisierung b aS e
i Emulation ]
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Field specific activities

Data Preservation in High Energy Physics

UNI
FREIBURG

Collaboration for Data Preservation and Long Term
Analysis in High Energy Physics:
Nttps://hep-project-dphep-portal.web.cern.ch

Repository for publication-related High-Energy
Physics data: https://www.hepdata.net

Community active for quite a while (examples)

Paper (2009): https://arxiv.org/pdf/0912.0255.pdf

Paper (2010): “Data Preservation in High Energy
Physics — why, how and when?”

Event (2014): https://indico.cern.ch/event/313634
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Sum-up / Conclusion

UNI
FREIBURG

RDM becoming increasingly relevant
- Future assets of a university

Challenges

Various preexisting solutions need to get properly
Included, referenced, handled

(Internationally) Cooperating scientists vs. local
Institutions

Very diverse requirements

I'Thank you very much for your attention!

D
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