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FAIR principles
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— From raw data to information

— Data needs context

— Validation and quality assurance
— Long term preservation

eusable




ENVRI Reference Model

Data is generated, collected
or received

Acquisition

Data is curated by adding
metadata like: originating
experiment, persistent
identifiers, QA
annotations, etc.

Researchers use the
data, potentially
producing new
research data

RESEARCH
DATA

Publishing

Data is published,
making it accessible
to the environmental

research community

Services for
transformation,
collation, and analysis
of data are provided
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Data curation

“all the processes needed for principled and controlled data creation,
maintenance, and management, together with the capacity to add value

to data”
Renée J. Miller: “Big Data Curation” (COMAD, 2014)

“Digital curation involves maintaining, preserving and adding value to
digital research data throughout its lifecycle”
Digital Curation Centre, UK

‘Data curation is the active and on-going management of data through
its lifecycle and interest and usefulness to scholarship, science, and
education; curation activities enable data discovery and retrieval,
maintain quality, add value, and provide for re-use over time.”

University of lllinois’ Graduate School of Library and Information Science



Why data curation is so important?

& d’

Unstructured Machine
Data to Machine

Data Lake
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Structured
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Data lakes may become...




Avoiding data swamps

Data lakes easily become data dumps (swamps)
Quality of data and analysis compromised
Complexity of raw (big) data needs curation
Add context to access meaningful subsets
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Data curation lifecycle

CONCEPTUALISE

» DISPOSE

Image from the Digital Curation Centre, UK



Data curation generic activities

Description and representation information

— Assign metadata QA=

— Use standards

Preservation planning
— DMPs and planning of the curation activities

Community watch and participation
— Development of standards, tools, techniques...

Curate and preserve
— Management of the lifecycle




Data curation sequential activities

Conceptualize, data acquisition

Create or Receive i

— Create datasets from the acquired/received dat
— Assign metadata if necessary

Appraise and Select
— Data evaluation, quality aspects, adherence to policies
— Select data for long-term preservation

Ingest
— Transfer data to the archive, repository, data centre.
— According to policies




Data curation sequential activities (ll)

Preservation action
— Ensuring authenticity, reliability, usability
— Cleaning, validation, preservation metadata

Store in a secure manner
Access, use and re-use (as in FAIR)
Transform into new data

Occasionally:
— Dispose
— Reappraise
— Migrate
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Metadata

Data that provides information about other data

Semantic annotations of data (and datasets) to
provide context



5Ws (+1H) metadata can answer

Who created the data? Who maintains it?

When were the data collected? When were they
published?

Where was it collected?

What is the content of the data? What is their
structure?

Why were the data created?
How were they produce or analysed?



Metadata principles (RDA)

Different from data in mode of use

Not just for data, but also for users, services,
computing resources...

Not just for description and discovery, but also
for contextualization and interlinking

Must be machine and human understandable

Management (meta)data is also relevant



Persistent Identifiers

Fundamental for data curation
Uniqueness
Reusable between datasets

Helps long-term preservation
URIs, DOls, ORCID



Generic vocabularies for metadata
— ]

dc:rights
dc:publisher

dc:sourte
dc:creator

dctitle
de:identifie -

de:description

dc:subject

[ ] -

dc:co utor -
dc:relation
‘: dc:date dc:forinat
dc:coverage

Dublin Core
Friend-of-a-friend



Provenance

wasDerivedFrom

wasAttributedTo

wasGenerated By
Agent used
actedOnBehalfOf
wasAssociatedWith
Activity
startedAtTiI:/ E ) \I:iedAtTime
xsd:dateTime wasInformedBy xsd:dateTime

Information about entities, activities and agents involved in
producing something

Chronology of ownership, custody, location, transformation

PRQOV framework from W3C



Dataset description

Vocabulary of Interlinked Datasets - VoID (W3C)
General dataset metadata (license, subject, features...)
Access (endpoints, distribution...)

Dataset structure (examples, vocabularies used, links)



Data catalogs description

foaf:Agent

dct:publisher

l«<—— dct:publisher

skos:Concept

<~ dcat:itheme

skos:inScheme

l

skos:ConceptScheme

P o

dcat:themeTaxonomy

dcat:Catalog

dcat:.d

dct:title
dct:description
dct:issued
dct:modified
dct:language
dct:license
dct:rights
dct:spatial
foaf:-homepage

ataset

dctype:Dataset

dcat:Dataset

-

dct:title
dct:description
dct:issued
dct:modified
dct:identifier
dcat:keyword
dct:language
dcat:contactPoint
dct:temporal
dct:spatial
dct:accrualPeriodicity
dcat:landingPage
A

dcat:Distribution

| dcat:distribution  _y)

dct:title
dct:description
dct:issued
dct:modified
dct:license
dct:rights
dcat:accessURL
dcat:downloadURL
dcat:mediaType
dct:format
dcat:byteSize

foaf:primaryTopic

dcat:CatalogRecord

dcatrecord ———>

dct:title
dct:description
dct:issued
dct:modified

Data Catalog Vocabulary — DCAT (W3C)
Facilitate interoperability between data catalogs




Quality assurance

m—
dcat.distribution
dqv-hasDimension m}m:wudmb dqvrefersToDataset
1
1 1
. 1
- 1
[t |
3

et e | N | ===
Data Quality Vocabulary (W3C)
Applied to the dataset




OpenCitations

] pro:Role that ;
i rdfs:isDefinedBy value <http://purl.org/spar/pro> :

cito:hasCitationTimeSpan

cito:Citation ¢

pro:wi.thRoIe

pro:isDocumentContextFor

{ rdfs:Literal k}—literalzhasLiteralVaIue

pro:RoleInTime

oco:hasNext

rdfs:Literal f]

pro:isHeldBy

foaf:name

foaf:familyName

cito:hasCitationCreationDate

cito:hasCitingEntity
cito:hasCitedEntity

---foaf:givenName L

_.-"'S(sd:date or xsd:gYearMonth or xsd:gYear__x". rdfs:Literal /<~
prism: publlcatlonDate fagicotehrar:g:ljglt?tle :
c4o:hasContent

fabio:hasSequenceldentifier
prism:edition

frbr:partOf
cito:cites

............ biro:references-

fabio:Expression Jbiro:BiingraphicReference

I
-
3
o
=
o
o
=
~

prism:startingPage

frbrembodiment h N
prism:endingPage

datacite:hz:isldentifier

¢ datacite:ldentifier

datacite:hésldentifier

datacite:usesldentifierScheme

: datacne IdentifierScheme that ]
rdfs isDefinedBy value <http://purl. org/spar/datacne>

foaf:Agent

biro:
cito:
c4o:

fabio:
foaf:
frbr:
literal:
oco:
prism:
pro:
owl:
rdfs:
xsd:

datacite:
dcterms:

Prefixes

http://purl.org/spar/biro/
http://purl.org/spar/cito/
http://purl.org/spar/c4o/
http://purl.org/spar/datacite/
http://purl.org/dc/terms/
http://purl.org/spar/fabio/
http://xmlIns.com/foaf/0.1/
http://purl.org/vocab/frbr/core#

http:/ /www.essepuntato.it/2010/06/literalreification/
https://w3id.org/oc/ontology/
http://prismstandard.org/namespaces/basic/2.0/
http://purl.org/spar/pro/

http:/ /www.w3.0rg/2002/07 /owl#

http:/ /www.w3.0rg/2000/01 /rdf-schema#

http:/ /www.w3.0rg/2001/XMLSchema#




Metadata for environmental sciences and Rl

dwc:ldentification

rdf:type

dsw:hasldentification

bio:uncglasazomu-xsweamD

dsw:derivedFrom /

bio:kirchoff/em2557

bio:specimen/ncu592804
dsw:derivedFrom

ncu:image/089765

rdf:type

dcmitype:Stilllmage

rdf:type

Darwin Core
Ecological Metadata Language (EML)
Environmental Monitoring Facility (EMF)



Metadata for environmental sciences and Rl

ExpertiseAndSkills

ElectronicAddresse

PostalAddress

Geographic
Bounding Box
i i ntry

Common European Research Information Format (CERIF)




Tooling support for data curation

Annotation tools
Assign PIDs to every object
Customize the metadata schema
Interlinking support
\Versioning
Quality assessment



Example tools

EDI metadata editor
Morpho data management software
metaphactory
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Data preservation

Essential activity in data curation lifecycle
Complementary to curation
Ensuring long-term accessibility and usability

Safety, authenticity, integrity of data and
metadata



Digital Preservation

‘Digital preservation refers to the series of managed activities necessary

to ensure continued access to digital objects for as long as necessary”

Neil Beagrie and Maggie Jones: “Preservation management of digital materials: The Handbook”
(Digital Preservation Coalition, 2008)

“The goal of digital preservation is, hence, the accurate rendering of

authenticated content over time”
Wikipedia

“The act of maintaining information, Independently Understandable by a
Designated Community, and with evidence supporting its Authenticity,

over the Long Term”
Open Archival Information System (OAIS)



OAIS Reference Model

described delimited
b 2
< v Archival by )
Package Information Packaging
Description Package Information
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from
Preservation
Content S
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further described by o0
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using Ij?
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Usual solutions for digital preservation

Use file formats based on standards

Use services of digital archives to store
documents for the long-term

Create and maintain high quality documentation

Use multiple storage facilities (the LOCKSS -
Lots Of Copies Keeps Stuff Safe- method)



Archiving - Internet Archive (archive.org)

Web " Video Texts Audio Software About Account
Donate | Store | Blog | FAQ | Jobs | Volunteer Positions

TVNews

s Open

Search: All Media Types Y | Q Advanced Search

Anonymous User (igin or join us)

INTERNET ARCHIVE

m“u“““" ["H“"“m . BROWSE HISTORY

404 Billion web pages saved over time.  ponate

: — BE- 5 L come [N

= . : 0 0 ) == j : “ SE a5 R

-0 Tools m Subscription Service [1 Save Page Now

Wayback Machine Availability API Archive-It enables you to capture, manage
N . . S SAVE PAGE
Build your own tools. and search collections of digital content
WordPress Broken Link Checker \‘v'lﬂ'l(?l'lt any .te_chmca! expertise or hosting Capture a web page as it appears now for
facilities. Visit Archive-It to build and use as a trusted citation in the future.

Banish broken links from your blog.

browse the collections. Only available for sites that allow crawlers

404 Handler for Webmasters
Help users get where they were going.

FAQ | Contact Us | Terms of Use (10 Mar 2001)

37



Services — Research Infrastructures, EOSC
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Repositories — Zenodo

EED s

Recent uploads
View

Variant Data from Pooled Sequencing of Hybrid Kiwifruit
» McCallum, John; ® Thomson, Susan; @ Seal, Alan
Variant data from pooled sequencing of hybrid Actinidia families segregating for fruit size and Vitamin C Content.

Uploaded on June 27,2019
1 more version(s) exist for this record

Sanary 1,201 ) Ve

POPC/Cholesterol @ 310K. 0, 10, 40, 50 and 60 mol-% cholesterol. Model by
Maciejewski and Rog

® Javanainen, Matti; Kulig, Waldemar

Input parameter files and parts of the resulting trajectories for a POPC bilayer simulation with varying amounts of
cholesterol. The systems contain 0, 10, 40, 50 or 60 mol-% cholesterol and a total of 128 lipids (POPC+cholesterol). The
force field is an extension to the OPLS-based force field...

Uploaded on June 21,2019
1 more version(s) exist for this record

April 9, 2019 (v2) Open Access View

Real-time optical and electronic sensing with a B-amino enone linked, triazine-
containing 2D covalent organic framework

®» Kulkarni, Ranjit; @ Noda, Yu; (® Barange, Deepak K.; ® Kochergin, Yaroslav S.; (® Balcarova, Barbora; ® Lyu, Pengbo; ®

Nachtigal, Petr; @ Bojdys, Michael J.
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Zenodo now supports usage M
statistics!

Read more about it, in our newest
blog post.

Using GitHub?

Just Log in with your GitHub account and
click here to start preserving your
repositories.

Zenodo in a nutshell

« Research. Shared. — all research outputs
from across all fields of research are
welcome! Sciences and Humanities, really!

« Citeable. Discoverable. — uploads gets a
Digital Object Identifier (DOI) to make them
easily and uniquely citeable.

« Communities — create and curate your own
community for a workshop, project,
department, journal, into which you can
accept or reject uploads. Your own complete
digital repository!

« Funding — identify grants, integrated in
reporting lines for research funded by the
European Commission via OpenAlRE.



Zenodo policies for data preservation

Data files are versioned (not at records level) and
preserved

Ingestion as Submission Information Package

Replicas in CERN data centres

Retention period as long as CERN survives (+20 years)
Functionality is NOT preserved

File preservation with nightly backups

Fixity and authenticity regularly checked against
checksums

Succession plans in case of closure of the repository
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Digital Preservation - topics relevant

Object classification and validation

— Rendered vs non-rendered
— Complex vs simple

— Dynamic vs static L
— Active vs passive |

Representation information (representation network)
— The information model is key

— Recursion ends at KNOWLEDGE BASE of the DESIGNATED
COMMUNITY (this knowledge will change over time and region)

Persistent identifiers
Audit & Certification / Trustworthy Digital Repositories

using

42



Choices for data preservation

Particularities of dataset formats

— CSVs can be treated as databases

— What about Linked Data?

Do we need to preserve functionality over data?

Consider data evolution

— Versioning

— Other datasets directly or indirectly connected
Linked datasets

— Stakeholders rights

— Ownership of interlinked datasets

— Ownership of archived versions



Achieving digital preservation of data

Selection of data sources

— Which data sources should be preserved?
— When we stop crawling?

Who is responsible for the preservation?
Which formats can we distinguish?
Database approach

Access rights and licenses

Ownership and authenticity

44



Achieving digital preservation of data

 Storage

— Multiple redundancy to reduce risks
— Trust

— Scalability

* Metadata and definitions

— Self-descriptiveness requires preserving the ontologies too
— Provenance and additional information

45



Thanks for your attention

Questions?

& josemgarcia@us.es g @josemgarcia_us
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