e Nationale
q Forschungsdaten
o Infrastruktur

Long-Term Preservation
and archiving in NFDI
consortia

Long Term Data Issues: Workshop about Preservation, Archiving and
Access in the NFDI

06.11.2024

This work is licensed under a Creative

Commons Attribution-NoDerivatives 4.0
International License.



https://creativecommons.org/licenses/by-nd/4.0/

Leibniz Centre for Agricultural Landscape Research (ZALF)

The BonaRes Repository

FAIR and sustainable data publication
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Infrastucture, Tools & Support

= Managing diverse agricultural data
= BonaRes Repository for publishing
= Archiving published data

= CTS

We provide the infrastructure and services to support you in your scientific work so that you can harvest the fruits.



The challenge:

Management of diverse agricultural data

Lab analyses
soil pH
plant dry matter

(Remote) sensing
Satellite, areal
Spectroscopic

Soil profiles Sequencing
standardized

Environment

plant weather
field data: e.g. color microbiome climate
) ‘biodiversity
Social data Long Term
surveys Experiments
farm data complex data
% related tables Authors' rights have top priority
) J Research data should be made available:
N\ = For free reuse
Model outcomes Other - Meaninofull ted
BODIUM source code caningiully aggregate
_a = audio/video = User-friendly
=

: ) )

All used pictures CCO or ZALF



The BonaRes Repository

a networked geodata infrastructure

Publication of research data

= Soil and agricultural sciences
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BonaRes Repository - tools

Use tools - save nerves

Long term archiving clock image by Rantrum Diva: CC BY-NC 4.0
Upload tool BonaRes Repository LTE Map DQ Kit Bodenprofile
https://up|oad.bonares'de https://|te.bonares.de/ https://t00|s.b0nares.de/bp_db/
https://maps.bonares.de/mapapps 7ttps://quit.bonares.de/dq_kit

The BanaRes Repasitory supports the FAIR principles® for research dato. m D K t
- I
ul.

Data Quullty & Plausibility Tool

How to publish a dataset in the BonaRes Repository?

h

Drag and Drop
or click here to
browse



https://upload.bonares.de/
https://maps.bonares.de/mapapps
https://lte.bonares.de/
https://tools.bonares.de/bp_db/
https://dqkit.bonares.de/dq_kit/

Archiving workflow

=

= & @ [nformation Centre

= @ @8 @ for Life Sciences
cene@OE -
' « Data (tabular) and
archivin metadata to archive
[ Bonaes ] : [ oD ] Restoring from the archive
Repository estore Digital Archive g

= Open for all = OAIS* compliant
= Free reuse = Dark archive
« DOI «» Bitstream preservation
= BonaRes Metadata: = Semantical preservation

DataCite + INSPIRE, ISO 19115 = Migration
= License: = Emulation

CC-BY + CCO = Secure storage

- standardized Keywords:
AGROVOC + GEMET + scientific

General workflow of archiving
*OAIS: Open Archival Information System



Archiving workflow

BonaRes
+ DOI Vergabe: trigger
. Zusamme\r}stelflgen \10?1 InfE))rmationeBOI [ BonaRes ZB MED ]
*Veroffentlichte Daten mit : @ e :
-Metadaten Repository Digital Archive
*Wiederherstellungsinformationen
*  Metadata mapping .
. *BonaRes - Dublin Core F
» Ubergabe an die Archivinfrastruktur: Rosetta .
(ExLibris) Ingest preparation
Rosetta ‘ ‘ = ¥
» Erzeugt und speichert Archivmetadaten | Provisionofsip | [ sIP Exchange AIP] |  AIP creation |

(PREMIS standard)
» Strukturiert Metadaten Typen (METS

SIP content Information Packages (IP) Ingest preparation
standard) - Research data « SIP: Submission « Integrity checks
BonaRes . .. - BonaRes Metadata « AIP: Archival » File format identification
° EffOlgfe:lChe QAIS-konforme dlgltale = Archive metadata (Dublin Core) « DIP: Dissemination » File format validation
Langzeitarchivierung von Argrardaten - - Supplement
BonaRes Ticketsystem - Geodata
* Updates von Daten und Metadaten analog - Checksum

Wiederherstellung

* Metadaten, Daten, Supplement
Technical implementation: there and back gain
clock image by Rantrum Diva: CC BY-NC 4.0



Core Trust Seal

Why?

. . . . HOW?
Building trust in the community

(:%?F3§L=(

SEAL&;\?@

= Self-assessment based on a catalog of

Basis for European level approval (HORIZON) requirements with 16 criteria

Who?

Non-profit foundation under Dutch law

= Review of the self-assessment

= Final discussion on the CoreTrustSeal Board

?
For whom? Conditions

Repositories taking the responsibility for the - Seal is limited to three years, thereafter

renewal
= 3000€

curation and the long-term preservation of the
usability into account

= Repositories built up on the requirements and
knowledge base of the designated community

BonaRes Repository

= Under Review



Thank you for your attention.

Leibniz Centre for
Agricultural Landscape Research
(ZALF)

Contact: Nikolai Svoboda ( ); Xenia Specka (



mailto:svoboda@zalf.de
mailto:specka@zalf.de

www.nfdi4biodiversity.org
NFDI 4 8 /NFDI4Biodiv

z BIODIVERSITY #NFDI4Biodiv

Long-term Archival of
Biodiversity Data in

NFDI 4
BIODIVERSITY

Botanischer Garten Jorg Holetschek
212l Center for Biodiversity Informatics and Collection Data Integration
Botanic Garden Berlin



www.nfdi4biodiversity.org
NFDI 4 8 /NFDI4Biodiv

BIODIVERSITY Biodiversity Data #NFDI4Biodiv
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www.nfdi4biodiversity.org

NFDI 4 8 /NFDI4Biodiv
BIODIVERSITY ) ) #NFDI4Biodiv
Complexity and Richness

Richness

« Very diverse collections

« ABCD data standard: 988 elements
« EFG extension: 1.828 elements

Complex relationships between objects to be captured




NFDI 4 .

BIODIVERSITY
©»
of biG

GERMAN FEDERATION
FOR BIOLOGICAL DATA

3 on nucleotide, plant & environmental data

PANGAEA

Data Publisher for Earth &
Environmental Science.

www.nfdi4biodiversity.org
) /NFDI4Biodiv
#NFDI4Biodiv

10 Data Centers

ENA> s

European Nucleotide Archive

7 for Natural History Collections (specimens, tissues, culture collections, DNA samples)

Botanischer Gart NATURKUNDE
B Berlin Z" /aﬁﬂ- ) MUSEUM LIB
MUSEUM FUR
O MUSEUM FOR STUTTGART /—-""'
BERLIN
DSMZ et SENCKENBERG
Naturwissenschaftliche

of Microorganisms
and Cell Cultures GmbH

world of biodiversity

Sammlungen Bayerns



www.nfdi4biodiversity.org
NFDI 4 8 /NFDI4Biodiv

BIODIVERSITY #NFDI4Biodiv

Data Submission Service

— \ - B .
s Data Submissions
gf b | (J Long-term data archival & publication services for

GERMAN FEDERATION Biodiversity, Ecology & Environmental Science
FOR BIOLOGICAL DATA

SUBMIT YOUR DATA'!

Already using our service ? Sign In


https://submissions.gfbio.org/

NFDI 4
BIODIVERSITY

Workflow at BGBM

1. Validation, Correction and
Enhancement of data

2. Conversion into community
data standards

3. Publication to community
data portals

4. LTA of all data packages in
accordance with OAIS (Open
Archival Information System)

.‘}\
fbis®
g U GrBio submission System li4biodiversity.org
{3 /NFDI4Biodiv

#NFDI4Biodiv

Molecular & Generic Workflows
and %
Submission Brokerage Senices

Q

Initiate Ingest

N
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[HElaYaYa)
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' V GFBio Data Center BGEM
h Data Management and Editing System
siP JACQ & reBiND —
Source Data | |

Archiving

L GFBio Data Porta

VAT System
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NFDI LTA Workshop | 2024-11-06

NFDI4Culture

Konsortium fur Forschungsdaten zu materiellen
und immateriellen Kulturgttern

Matthias Arnold
UB Heidelberg

Gefordert durch die DF Deutsche ‘
Deutsche Forschungsgemeinschaft (DFG) - 441958017 Forschungsgemeinschaft




Guideline

NFDI4Culture Community

Jérg Heseler

Alexandra Biittner

Grundlagen der digitalen
Langzeitarchivierung

Eine Handreichung zur digitalen Lang-
zeitarchivierung aus Perspektive der

Basics — What is digital preservation, FAIR-CARE-TRUST,
Communities, and What archives relate to NFDI4Culture

How research data gets into the archive

What happens ,inside” the archive

Preservation strategies

e open community review phase incl. forum participants

expert reviews (esp. SLUB, TIB, HD, legal experts)

Grundlagen der Digitalen Langzeitarchivierung. Eine
Handreichung zur Digitalen Langzeitarchivierung aus
Perspektive der NFDI4Culture Community. (2024 v.1.03)

https://zenodo.org/doi/10.5281/zenodo.10281971.



https://zenodo.org/doi/10.5281/zenodo.10281971
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Digital preservation in NFDI4Culture context

[ LY ol [ P .
* Sub f h
ubject speciftic archives helARCHIVE
(related to Specialised URL =
. . ( NFDI4Culture ID 4 e.defid/E3T
I nforl I latlon Se rVICeS = FI D S) Anbieter Universitat Heidelberg, | netenzzen FC Ngs
KED)"™ eme gememsame Serwceemnchtung des Ats-
SLU BArChiv di ital echenzentrums™ und der Universititshibliothek Heidelberg™
* g Produktiv seit 28.04 2023 (Pilotbetrieb)
URL gsden.de fweck Langzeitarchivierung
NFDI4Culture 1D 4 e.de/id/E Schwerpunkt fachunabhangiges Archiv fir Forschungsdaten von Mitgliedern
der Universitat Heidelberg; Kunstgeschichte
Anbieter SLUB Dresden
- - fielgruppe Mitglieder der Universitat Heidelberg; Kunsthistorikerinnen welt-
Produktiv seit 2015 weit in Verbindung mit einer Open-Access-Publikation in arthis-
- — toricurn._net
fweck Langzeitarchivierung
- - - — Kosten Langzeitarchivierung in Verbindung mit Online-Publikationen auf
Schwerpunkt Architekturgeschichte, Kunstgeschichte und Musikwissenschaft; arthistoricum.net im Rahmen des Fachinformationsdienst Kunst
Voraussetzung ist eine individuelle fachliche Bewertung durch kostenfrei, ggf. anfallende Publikationsgebiihren
die SLUB in Bezug auf die Passfahigkeit zu deren Sammlungs-
schwerpunktzn Haltefrist Archivierung von Publikationen und kulturellem Erbe: unbe-
N - i - — grenzt, sonst: in Stufen, mind. 10 Jahre
Zielgruppe Offentliche Kultur- und Wissenschaftseinrichtungen
Dateiformate Bitstream Preservation: keine Beschrankung, Content Preserva-
Kosten kostenpflichtig, volumenbasiert (Preise auf Anfrage™™) tion: TXT, PDF, XML und TIFF (Stand: 08/2023)
Haltefrist unbegrenzt Erhaltungsstrategien | Bitstream Preservation und Content Preservation (Formatmigra-
tion)
Dateiformate nur nach Archivvorgaben'™ : -
Zugriff geschlossen (Dark Archive)
Erhaltungsstrategien | Content Preservation (Formatmigration) o .
Fertifizierung in Planung
Zugriff geschiossen (Dark Archive) Weitarfithrande | ite_ | Inmvar=itatehinlicthek Heidaelbaerno (2073 heid RCHIVE - dar




Digital preservation in NFDI4Culture context

 Subject specific archives (related
to Specialised Information
Services - FID’s)

* Archives handling special
formats (3D, A/V)

URL

NFDI4Culture 1D

Anbieter

TIB Hannower

Produktiv seit

2013

fweck Langzeitarchivierung

Schwerpunkt Dokumente, Retro-Digitalisate, AN-Daten, 3D-Daten und Archi-
tekiur

Zielgruppe Wissenschafilerinnen, Lehrende, Studierende an Universitdten,
Hochschulen und aulteruniversitdren Forschungseinrichtungen,
Mitarbeitende in der aulterakademischen und kommerziellen
Forschung, Bibliotheken, Archive, Museen und Infrastrukturein-
richtungen, Projekitrager wie die Deutsche Forschungsgemein-
schaft (DFG) oder das Bundesministerium fir Bildung und For-
schung (BEMBF)

Kosten kostenpflichtig (Preise auf Anfrage'®?)

Haltefrist unbegrenzt

Dateiformate keine Beschrankung

Erhaltungsstrategien | Content Preservation (Formatmigration) und Bitstream Preserva-
tion

Zugriff geschlossen (Dark Archive)

Zertifizierung Data Seal of Approval (2015); CoreTrustSeal (2020); nestor-

Siegel (2017, 2022)




Digital preservation in NFDI4Culture context

 Subject specific archives (related
to Specialised Information
Services - FID’s)

* Archives handling special
formats (3D, A/V)

* Generic archive with focus on
NFDI4Culture community

¢ RADAR
Jor CUCLTURE

URL

NFDI4Culture ID

Anbieter

FIZ Karlsruhe — Leibniz-Institut fir Informationsinfrastruktur

Produktiv seit

2022

fweck Publizieren mit Langzeitarchivierung

Schwerpunkt generisch (MFDI4Culture-Disziplinen)

Zielgruppe Forschende an éffentlich geférderten Forschungseinrichtungen
und (Kunst-JHochschulen sowie nicht-kommerziellen Akade-
mien, Galerien, Bibliotheken, Archiven und Museen in Deutsch-
land

Kosten kostenfreie Publikationen bis 10 GB (Freise fur grofiere Vo
Tinge)

Haltefrist unbegrenzt (mind. 25 Jahre)

Dateiformate keine Beschrankung

Erhaltungsstrategien

dreifach redundante Bitstream Preservation mit kontextuellen
Metadaten

Zugriff offentlich (Datensdize sind jeweils per DOI identifizierbar)
Fertifizierung CoreTrustSeal-Zertifizierungen sind bisher flr generische Repo-

sitorien ohne fachliche Kuratierung noch nicht maglich
Weiterfiihrende Lite- | Soltau, K., & Goeller, 5. (2023). RADAR4Culture. Quickstart-
ratur

Guide fiir Datengeberinnen und Datengeber.
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Digital preservation in NFDI4Culture context

 Subject specific archives (related

SLUBArchiv.digital

to Specialised Information o
Services - FID's) @ heiARCHIVE

e Archives handling special ‘ m
formats (3D, A/V) S

 Generic archive with focus on (:RADAR
NFDI4Culture community for CUCLTURE

URL




Some things we've learned

* Digital preservation terminology is still evolving

* We established a working terminology for our guideline (mapped to GND) and
added missing entries in Wikidata

* We compiled a list of synonyms (in German) together with their English
equivalent(s) and referenced the sources of the terms

* We compiled a list of glossaries covering digital preservation

* There are many ways into the archive
* We provide one simplified example, but do not imply a generic sequence

* Digital preservation archives use different approaches
* Preservation strategies matter most: Bitstream — Content (logical/semantic)



Some things we've learned

 Special cases
* Web archiving (separate chapter)
» Social media preservation (evolving, not in-depth)
» Software preservation (not yet covered)
 Dynamic content (not yet solved)

* Remaining questions
* Good practices for migration of data from the repo to the archive?

 How to find items in dark archives?
 How to know if data is (also) in an archive (e.g. MARC21 #583)7



Plans and Status

 What individuals can do * Internationalisation (118n)
e Expand the guideline checklists for * English translation of the guideline
researchers (in preparation)
* Certification * Digital preservation workflows
e SLUB archive (done) * (Publications with) 3D objects
e TIB archive (done) e ,Enhanced publications”
e heiARCHIVE (in progress) e Business models

 Federated services

 for interoperable publication and
archiving infrastructure (in
planning)
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NFDI4Microbiota LTA activities

06.11.2024 NFDI WG LTA Workshop
Katharina Markus
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Fig.: Barbara Sierman,n CC-BY-NC-ND
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NFDI4Microbiota services ZBMED?: " MICROBIOTA

] For example: For example: For example:
- Media composition m - Machine type ;-: . - Bioinformatical tools
E{ l | - pH value . - Vendor including exact version
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NFDI4Microbiota services ZBMED=:%" MICROBIOTA

] For example: For example: For example:
- - Media composition - Machine type F‘jl - Bioinformatical tools
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NFDI4Microbiota-associated publication and preservation services ZB IVIE5=' NFDl4

Intended: bitstream preservation via ARUNA
/\RUN/\ any (microbiota) data

(2)
EMBL-EBI ;:::;.;:: Repositories Content preservation via EMBL-EBI
""" -omics data
iece L.Sb“:,f;ﬁ’{;ﬂkﬁ;‘;?f:ﬁ““"
PUBLISSO.. PUBLISSO - Content preservation via ZB MED Digital Archive

Repository for Life

| Long-tail data / long-tail formats
Sciences (FRL)

NFDI Workshop LTA — NFDI4Microbiota LTA activities 27/06/2022 | Page



L o e8e:: e NFDI4
LTA activities ZBMED=:%" MICROBIOTA

® SOPs, training material regarding LTA
@® Proposal: M3.6 Long-Term Preservation
@® ->Webpage on the NFDI4Microbiota Knowledge Base (3)

@ Developing LTA topics, discussions and exchange

@® ->Workshop on Preservation of Life Science Data hosted by
NFDI4Microbiota in September 2024




Open questions regarding LTA ZB ME' Nnﬁ%%

@® Preservation of (long-term reusability of) research software

@® Long-term responsibility and preservation policies across microbiota research
community




. =080 NFDI4
Resources and Links ZBMEDZ:™" microO

® (1) https://digitalpreservation.nl/seeds/icon-digital-preservation/ by Barbara
Siermann CC-BY-NC-ND https://creativecommons.org/licenses/by-nc-nd/4.0/

® (2) https://knowledgebase.nfdi4microbiota.de/RDM-Preserve/24-aruna-object-
storage.html

@ (3) https://knowledgebase.nfdidmicrobiota.de/RDM-Preserve/25-digital-
preservation.htmi



https://creativecommons.org/licenses/by-nc-nd/4.0/
https://knowledgebase.nfdi4microbiota.de/RDM-Preserve/24-aruna-object-storage.html




Funding information

DFG NFDI 52/1
N F D I>x C S Projektno. 501930651

National Research Data Infrastructure for and with Computer Science
https://nfdixcs.org/ as part of https://nfdi.de

Long Term Archival presented by Michael Goedicke



https://nfdixcs.org/
https://nfdi.de/

Challenges of LTA in Research Data Management  [NFDIDXCS|
In Computer Science

Context ... Execution, Experiment

Lo

Software

Diverse Types, Meta Data




NFDDXCS

Scientific Evidence

Research Data

Publication

No Data without Software
... what is about Hardware?



NFDDXCS

RDMC as Time Capsule c.f. FAIR Data Object

e Data =2 processed in different forms ... SW needed
* Bringing Data back to life = Execution of SW

Access Control

Workflows

* Operating system, frameworks, libraries ... Filter & Transformation
... need to be fixed and optionally referenced e w

... Software Heritage Foundation
Software

_ J




RDMC - Central NFDIXCS Concept NFDI>XCS|
Architecture — Implementation — Operation

Architecture: sustainable result

Implementation(s)

.. series of prototypes
. o Computer Science Computer Science Data / Service
e rEfe renceim p I emen tat 10N Research Data Conceptual Structure Provision & Management

.. purpose-built versions

RDMC Access Layer:
* Role based access control
»  Workflow supported Use Case Enactment

Reusable Execution Environment

Workflow Definition & Workflow State: J

Tec h n O I Ogy C h a n ge « Services for Use Case Enactment

* RDMC - Specific Subsystem / Plugin Management

e A rC h It e Ct U re ! ‘ Filter & Transformation ‘ E’
<
‘ User Data Access Services ‘ %
AV 3
Privac Virtualization Software,
s erwceys Execution Library,
Serv/kces Frameworks

Secure Data Access Interoperability

Reseach Data Meta Data & Context Management & Monitoring
raw & processed Secure Data, IDs, Roles, Logs...




NFDDXCS

Some Further Aspects

* Very large datasets

e Various levels of guarantees
* No~>
completely open, minimal requirement regarding meta data, context etc.

* Privacy, IPR involved 2>
pseudonymized/open — partially or completely — encrypted using PKI, role based
access control and possibly workflows needed

» Stronger version of privacy / IPR needed—>
pseudonymized/trusted (see above) plus run in a trusted environment (provided
by NFIDxCS)

» Strongest requirements for privacy—>

Detached/Standalone no internet connection, computing is moved to the
protected data

* Compatibility / Interoperability e.g. FAIR DO



NFDIXCS Consortium

NFDDXCS

Thank you for your attention
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NFDI40bjects

Research Data Infrastructure
for the Material Remains of
Human History

LTA in NFDI4Objects

TA 5: Storage, Access, Dissemination: the "Machine Room”

to Open and FAIR Access Points

Juliane Watson (DAI)



NFDI40bjects
Storage
and Access

Archaolonie & AtorumewWicsanschaften

5 e & Altertu issens ften
Fir den nachhaltigen Umgang mit digitalen Daten in den Altertumswissenschaften

How does NFDI4Objects practice
digital preservation or LTA?

Beyond Passive Data Storage:
Long-Term Archive Services IANUS and baureka.online
for the N4AO-Community

Physical archiving of incoming N40O research data:

* subject specific bitstream
IANUS: logical or semantic preservation, based on
the amount of capacity/resources available for a data package

* Process chain to prepare incoming research data and interfaces to N4O’s main
information resources for a semi-automatic ingest

* |ANUS features OAIS Reference Model and modular architecture and additionally
FAIR dissemination of N4O research data and re-use via the IANUS Research Data
Center and baureka.online portal




Which LTA-related activities or initiatives
are part of N4O’s tasks?

LTA as a service for the community and
Development and implementation of Standards and Best Practices:

* N40 supports researchers producing, archiving and re-using
object-specific data through a large part of the research
data life cycle. - bottom up + top down CC Onsite Documentatior
and TWG Sach- und Geodaten

* |JANUS provides a rich set of
Research Data Recommendations enabling
the correct preparation of research data, the “IANUS FDM-Empfehlungen”.
The existing “IANUS FDM-Empfehlungen” will be
curated and hosted as a community driven N4O service

e Subject specific DMP template will be provided to include LTA from the beginning
and create more awareness for the necessary steps (technology and data structure)

« Help desk, teaching materials




Storage
and Access

Sonstiges v

iF ) ; “ | NFDI40bjects
¥ Datenportal  IT Langzeitarchivierung  Leh b

Which LTA-related milestones has N4O
consortium planned? What's the status?

Ubersicht Forschungsdaten
-

Fiir den nachhaltigen Umgang mit digitalen Daten in den Altertumswissenschaften

Willkommen bei IANUS

Ervelivag.
TANUS konnte sich als zentrale, disziplinenspezifische Adresse etablieren, die Fragen und ] \
Antworter um von
Informationen bindelt. Zudem bietet IANUS eine vollstindige technische Infrastruktur zur

Langzeitarchivierung

digitalen Langzei T ¢
2

Nach dem erfolgreichen Abschluss der Projektphase Ende 2017 arbeitet das DAI derzeit mit
e " TR

[2 und Museen daran, dass Projekt IANUS als Dienst K [
° H H ° for die altertumswissenschaftliche Community in eine dauerhafte Betriebsform zu tberfiihren. Die Acivarvng
rovide or the community: St sustuncult s el ok ot ot

Core services are operational
100%

* In order to scale up the service to the NAO community needs, the existing
technological basis is currently in an upgrade and renewal process
10%
- Targeted acquisition of project data to test and strengthen the
pipeline

* Interfaces to relevant N4O Systems (KuniWeb, Goobi, iDAI.field etc.) are being
implemented
20%

* Development of a business model with template contracts
20%




3 NFDI40bjects
Archlvematlca

What does N4O want to discuss H H
in detail with regard to LTA? wemeery | F g W o

\ Management

|

sM

 Community (Standards, Archivwiirdigkeit
(selection criteria)

 Whatis L-long? How long are or can contracts be made for? what happens after?
Data is removed? Given back?
Responsibility for LTA beyond lifetimes of people, employees in the digital archive

e Common NFDI wide Technology watch? Or does every archive need its own accepted
formats sheet?

Sources of illustration: EWIG/ZIB: https://ewig.zib.de/service/ - OAIS Model: nestor Handbuch: Eine kleine Enzyklopadie der digitalen Langzeitarchivierung, hg. v. H. Neuroth, A. ORwald, R. Scheffel, S. Strathmann, K.
Huth, Kap. 4:10, CC BY-NC-SA 3.0




