SPRISTUPNOVANIE A UCHOVAVANIE VEDECKYCH DAT

Jitka Dobbersteinova, vzdelavaci program Otvorena veda v praxi — Otvorené vedecké data, 17.10. — 19. 10. 2023
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Reprodukovatelnost dat

Zber dat

Ziskavanie a zhromazdovanie Udajov,
Definovanie Ucelu, podporné sluzby (kniznice)
pri managementu dat

Use/reuse Objavovanie, planovanie
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nadstavbové sluzby, spristupnuju data Y.

pri dodrzani podmienok ochrany
dusevného vlastnictva
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Spracovavanie dat

anonymizacia apod.

W

Spristupnovanie — metadata!!!

Legenda:
ZIté polia: kuratorsky cyklus dat
Modré Sipky: Zivotny cyklus managementu vedeckych dat

Uchovavanie a ochrana dat

obdobie kedy sa nevyuzivaju.

Repozitdre poskytuju archivacné sluzby
ako je migracia formatov —data preziju

Data sa transformuju, Cdistia,
popisuju. Kurdtorské pracovné procesy - normy a
usmernenia tykajuce sa metadat, kontrola verzii,

dokumentuji a

Kredit: https://www.dcc.ac.uk
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DATA vs METADATA?

» Digitalny objekt moze odvodzovat velku ¢as svojho vyznamu
z atributov, ktoré nie s samotnou jeho sucastou
* Kontext — okolnosti, za ktorych vznikol
* Cesta — ako vznikol a dostal sa tam, kde je

* To plati najma pre data

Meaning

Metadata

* Metadata moZu niest viac vyznamu ako samotné data
* Vieme vdbec jednoznaéne definovat metadata?



AKO ZABEZPECITE ZROZUMITELNOST DAT PRE INYCH VEDCOV...?

Opis pouzitych standardov a metdd pomoze pochopit inym, ako ste realizovali projekt
(dokumentacia — kontextové informacie, na Urovni dat, na Urovni Studie, nastroje; readme subor)

AKO BUDETE DATA DOKUMENTOVAT, OPISOVAT?
Metadat je vela — ktoré budu klucové pre projekt?

Metadata mozu byt:
Opisné metadata — informacie o obsahu a kontexte dat

Napriklad: nazov, tvorca, kl'icové slova predmetu a opis (abstrakt)

Strukturalne metadata — opisuju fyzicku $truktiru zloZzenych dat “‘HI" 4 g

Napriklad: pouzity fotoaparat, clona, expozicia, format suboru a vztah k inym tUdajom alebo suborom l 'j
Administrativne metadata — informacie pouzivané na manazment dat A_A“e — $20 o &'M
Napriklad: kedy a ako boli vytvorené, kto k nim moze pristupovat, softvér potrebny na ich poufZitie a N &

zdroj: https://guides.lib.unc.edu/metadata/definition

autorské prava b,“-“/ 1« 3 dadita

Fotka od Gerd Altmann z Pixabay. Obrazek na téma Optimalizace pro vyhledavace, Seo, Programator. K pouziti zdarma _Licence na obsah


https://guides.lib.unc.edu/metadata/definition
https://pixabay.com/cs/users/geralt-9301/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=5140076
https://pixabay.com/cs/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=5140076
https://pixabay.com/cs/illustrations/optimalizace-pro-vyhled%C3%A1va%C4%8De-seo-5140076/

METADATA = DATA O DATACH

Popisuju charakteristiky objektu/zdroja : obsah, format, lokalita, pristupové prava...

Popisuju fyzické alebo digitalne objekty

Forma:
* volny text (readme file)
e Strukturovana a standardizovana forma (MARC, DublinCore...)

Vyskumné data : ndjditelnost, citovanost a opatovné pouzitie

Spojené s datami, ktoré popisuju:
e spolu v datovom subore
e separatny subor
e zdznam v kataldgu/repozitari



Metadatoveé standardy

https://rd-alliance.github.io/metadata-directory/standards

Standardy:

“ C @& rd-alliancegithub.io/metadata-directory/standards/
225 Aplikicie ™ Gmail @ YouTube 9@ Mapy By Prelozit #¢ How to find aweso... @ Agio: Powerpoint P... [B) Speak at a conferen...
/’ 7 \4 7 V4
* Data su rovnako strukturované
Metadata Arts and Humanities
RDA | Metadata Directory Encoded Archival Description (EAD) | & Edit

A standard for encoding archival finding aids using XML in archival and manus
recommendations of the International Council on Archives ISAD(G): General Ir

» Standard podla discipliny: odborové metadatové -

The guidelines of the Text Encoding Initiative make recommendations about st

LV . textual resources which need to be identified explicitly in order to facilitate proc
v/ S S S . set of XML tags in order to mark the textual metadata, text structure, relationsh
standardy, napr. DDI, Darwin Core, EML, VRA .

other features of interest. The guidelines both describe the formal TEI encodint
Core...

1€ extensions vocabulary. In their 30 years community driven development they have develoj
b el textual data in the humanities.
\ 1€ 100Is

DDI (Data Documentation Initiative) & Edit

A widely used, international standard for describing data from the social, beha\

@ -~ o+ =+
(o] = = >

the standard are currently maintained in parallel:

Repozitare si mozu urcovat konkrétne Standardy

ISO, Dublin Core Metadata Initiative....

=

=74 EiDublin Core™ | https://www.dcc.ac.uk/guidance/standards/metadata



https://ddialliance.org/
https://dwc.tdwg.org/
https://docs.ropensci.org/EML/
https://www.loc.gov/standards/vracore/
https://rd-alliance.github.io/metadata-directory/standards
https://www.dcc.ac.uk/guidance/standards/metadata

Below is an example of Dublin Core metadata for this photograph of Howard Walter Florey. Generic examples for the Dublin Core
metadata schema are available from the Dublin Core website.
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» Title = Howard Walter Florey

= Author/Creator = Not known

» Subject and Keywords = The Australian National University photographs
+ Subject and Keywords = Nobel Laureates

» Description = This photograph was taken at the 1948 Easter Conference, which considered the early planning of the
Australian National University, at the Institute of Anatomy building. A keen amateur photographer, Florey carries his
camera over his shoulder.

» Publisher = The Australian National University Digital Collections
+ Date = 1948

* Type = image

« Format = image/tif

* Resource identifier = http: //hdl. handle.net/1885/7491

+ Resource identifier = ANUA225-405-3

+ Source = ANU Archives

= Rights = This image is provided for research purposes only and must not be reproduced without the prior permission of
the Archives Program, Australian Mational University
https://libguides.anu.edu.au/c.php?g=881167&p=6358464



https://libguides.anu.edu.au/c.php?g=881167&p=6358464

MEtadétOVé SChémy Example of MARC 21 record

=LDR 00000nam\a2200000\a\4500
=005 20111115115722.0
=008 111126s2008\\\\ii\a\\\\\b\\\\001\0\eng\\
=020 \\$a9780073046235
=040 \\$aBD-DhIUBScBD-DhIUB
v ’ 4 =082 005a332.10685222
struktura metadat RN S
=245 105aBank management & financial services /ScPeter 5. Rose, Sylvia C. Hudgins.
=246 3\SaBank management and financial services
=250 \\$a7th ed.

Specifikuje elementy = povinné, =260 \\$aNew York :bMacmillan, Scc2008.
. ' s ' s =300 \\Saxxv, 722 p. :Sbill. ;5¢25 cm.
VO|It€| ne, Opa kOV3t€| ne =504 \\Salncludes bibliographical references and index.

=650 \OSaFinancial institutionsSzUnited States.
=650 \OSaBank managementS$zUnited States.
=700 1\SaHudgins, Sylvia Conway,$d1956-

vychadza zo Specifickej komunity
(knihovnici - MARC), popisuje

§pECIfICk\'/ forma't al doménu (lSO <head profile="http://dublincore.org/documents/dcq-html/">
<title>Dublin Core</title>
19115) <link rel="schema.DC" href="http://purl.org/dc/elements/1.1/" />
<link rel="schema.DCTERMS" href="http://purl.org/dc/terms/" />
<meta name="DC.format" scheme="DCTERMS. IMT" content="text/html" />
AV v . . ' , . , <meta name="DC.type" scheme="DCTERMS.DCMIType" content="Text" />
moze Specrﬂkovat: Obsahove praV|d|a <meta name="DC.title" content="Dublin Core" />
f /t . d 7 I rk t <meta name="DC.publisher" content="Jimmy Wales" />
( orma yl rladene siovni y)l Syn ax <meta name="DC.subject" content="Dublin Core Metadaten-Elemente, Anwendungen" />
(napr XM L) <meta name="DC.creator" content="Bjorn G. Kulms"™ />
* <meta name="DCTERMS.license" scheme="DCTERMS.URI" content="http://www.gnu.org/copyleft/fdl.html" />

<meta name="DCTERMS.rightsHolder" content="Wikimedia Foundation Inc." />
<meta name="DCTERMS.modified" scheme="DCTERMS.W3CDTF" content="2006-083-08" />
</head>



dc.contributor.author
dc.coverage.spatial
de.coverage.temporal
dc.date.accessioned
dc.date.available
dc.date.created
dc.date.issued
dc.identifier.other
dc.identifier.uri

de.description

dc.description.abstract

dc.format
dc.format.mimetype
de.language.iso
dc.publisher
dc.relation.ispartofseries
dc.relation.ispartofseries

de.relation.ispartofseries

SCHUTZE, Fabian

USA

19598-2013
2019-10-16715:43:182
2019-10-16T15:43:18Z
2013-2014

2014

EUI_ResData_00001_ECO

ttp://ndl.handle net/1814/64586

hiller stock market database, 1992-2013; and Federal Re-

Dataset of adjusted monthly data for aggregate U.S. consumption expenditures and equity returns, 1959-

2013, sourced from Robert Shiller stock market database, 1992-2013; and Federal Reserve Economic
Data (FRED) on aggregate consumption - generated in the context of a research project illustrating an
econometric technigue, Generalised Method of Moments (GMM).

xcel file

m

application/vnd openxmiformats-officedocument spreadsheetml. sheet

European University Institute, ECO
EUI Research Data
2014

Department of Economics

dc.rights
de.rights.uri
dc.subject
de.subject
de.subject
de.subject
de.subject
dc.subject
de.subject.classification
de.subject.dde
dc.subject.lcsh
de.subject.lcsh

dc.title

de.type

de.identifier.doi
eui.subscribe.skip

de.rights.license

info:eu-repo/semantics/openAccess
http://creativecommons.org/licenses/by/4.0/
Statistical data

Consumption

Equity prices

Consumption (Economics) - United States - Statistics - Databases
Stocks - Prices - United States

Dataset of adjusted monthly data for aggregate U.S. consumption expenditures and equity returns, 1959-
2013

Dataset
10.2870/342675
true

Creative Commons Attribution 4.0 International



B2 v I Ben Kok

A e D 3
ID author date subject.age subject.gender DataFile
sample 1 IBen Kok ! v -10-2015 male FLProj_int_subjl.txt
sample 2 12-10-2015 male FLProj_int_subj2.txt
sample 3 12-10-2015 female FLProj_int_subj23.tx
sample 4 12-10-2015 female FLProj_int_subj4.txt

https://www.dcc.ac.uk/guidance/standards/metadata/tools

List of Metadata Tools \r

AgriMetamaker

A service to facilitate the publication of metadata in the AGRIS Repository; it conforms to the the AGRIS Application Profile, which draws from the Dublin Core and AgMES standards.

ANZ-MEST - Metadata Entry and Search Tool

A GeoNetwork web application for metadata management and searching, with profiles available for two extensions of ISO 19115: ANZLIC and the Marine Community Profile.

AVM Adobe Metadata Panels

A set of metadata panels that can be added to Adobe Creative Suite 4 applications to allow AVM-compliant metadata to be entered directly into images.

AVM Web Tool

A web-based tool for assembling an AVM-compliant XMP packet for insertion into an image file.

Bio-Formats
Bio-Formats reads proprietary microscopy image data and metadata, and converts them to OME-TIFF, a combination of TIFF and OME-XML.


https://www.dcc.ac.uk/guidance/standards/metadata/tools

Principy FAIR a vedeckeé data

zdielanie a

zverejnenie

dét AKO BUDETE DATA DOKUMENTOVAT, OPISOVAT?

Metadat je vela — ktoré budu klucové pre vas projekt?

RIADENE SLOVNIKY

Priklady a odkazy na riadené slovniky
https://guides.lib.utexas.edu/metadata-basics/controlled-vocabs

Library of Congress
Authorities for subject
headings

https://authorities.loc.gov/

The Astronomy Thesaurus

https://www.mso.anu.edu.au/library/thesaurus/

ICD-11: International Classification of Diseases 11th

Revision

The global standard for diagnostic health information

https://www.who.int/standards/classifications/classification-of-diseases

Art & Architecture Thesaurus® Online
Getty Research Institute

http://www.getty.edu/research/tools/vocabularies/aat/
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https://guides.lib.utexas.edu/metadata-basics/controlled-vocabs
https://www.mso.anu.edu.au/library/thesaurus/
http://authorities.loc.gov/
https://authorities.loc.gov/
https://icd.who.int/en
https://icd.who.int/en
https://www.who.int/standards/classifications/classification-of-diseases
https://www.getty.edu/research/tools/vocabularies/aat/
http://www.getty.edu/research/tools/vocabularies/aat/

RIADENE SLOVNIKY - PRIKLAD

AGROVOC Multilingual Thesaurus Content language English ~
Alphabetical Hierarchy ... > Pinopsida > Pinales > Pinaceae > Abies > Abies magnifica
-epontic organisms . . -
sEukaryota PREFERRED TERM @Abies magnifica -9
Y 11111 T U
B h :
Fﬁ%’f’ 15 BROADER CONCEPT Abies (en)
""Fflcah”atf;phm ENTRY TERMS @ california red fir (en)
i-Chlorophyta @ red fir (en)
~Embryophyta )
i-Lycopodiopsida HAS TAXONOMIC RANK species (taxa) (en)
4-Pinophyta i
ipinopsida IN OTHER LANGUAGES @ e 58 Arabic
4-Pinales @ INEDZHZ Chinese
i-Araucariaceae OFIE:$=
i-Cephalotaxaceae i Vo
i-Cupressaceae @ﬂﬂrf/ﬁ/@ﬂ@? Z
iPinaceae (® Abies maghnifica Czech
4-Abies ® Abies nobilis magnifica
-Abies alba @ jedle nadherna
-Abies amabilis @ Abies maghnifica French
~Abies balsamea ] ) )
-Abies borisii regis @ Sapin rouge californien
~Abies cephalonica @ Abies magnifica Georgian
i-Abies cilicica @ Abies maghnifica German
i-Ahies caoncolar
https://agrovoc.fao.org/browse/agrovoc/en/page/c 11?clang=sk



https://agrovoc.fao.org/browse/agrovoc/en/page/c_11?clang=sk




DLHODOBE UCHOVAVANIE VYSKUMNYCH DAT PO UKONCENI PROJEKTU

Ktoré z mnozstva ziskanych dat maju byt uchovavané dlhodobo?

Posudit hodnotu svojich dat, dlhodobo uchovavat len data s vysokou hodnotou:

» vsetky podkladové data suvisiace s publikaciou

» data, ktorych zber je narocny alebo nakladny

» data, ktoré sa nedaju nahradit/znovu vygenerovat

KTORE DATA MAJU BYT ZNICENE/VYMAZANE? AKO?

» biologicky material, ktory sa casom znehodnoti

Nastroj DCC 'Five steps to decide what data to keep: a checklist
» doverné Udaje alebo osobné Udaje, ktoré nemozno anonymizovat for appraising research data'

AKO DLHO PO UKONCENI PROJEKTU DATA UCHOVAVAT?

> minimalne obdobie pre data, ktoré su podkladom pre publikacie

» dodrziavat pravne predpisy, nariadenia platné pre vas typ dat,
pravidla ¢i usmernenia institucie...
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Obrazok s médiami: Autor: Stephan Jockel | Zdroj: Foto: DNB, Stephan Jockel. CCBY 4.0. / Obrazok hardisku:Dimawik, CC BY-SA 4.0, via Wikimedia Commons



http://www.dcc.ac.uk/resources/how-guides/five-steps-decide-what-data-keep
https://www.dnb.de/EN/Professionell/Erhalten/LZA-System/lza-system_node.html
https://creativecommons.org/licenses/by/4.0/
https://commons.wikimedia.org/wiki/File:Hard_drive_destroyed_using_a_data_destroying_device.jpg
https://creativecommons.org/licenses/by-sa/4.0
https://commons.wikimedia.org/wiki/File:Hard_drive_destroyed_using_a_data_destroying_device.jpg

e Zabezpecenie dat v doveryhodnom repozitari/ulozisku

* Uchovavanie dat pocas a po projekte

 Plany dlhodobej ochrany, archivéacie (velkost dat, ako dlho, znicenie dat,
financné naklady, stratégie proti strate dat)



VVber r|egen|a pre UChOVévan|e dét https://www.re3data.org/

Typy rieseni

insStitucionalny repozitar

publikacie, ale aj data

disciplinarny repozitar

https://www.re3data.org/

institucionalne ulozisko

uloziska prisposobené na
uchovavanie datovych

suborov

narodna/nadnarodna

infrastruktura

narodné repozitare, Zenodo,

World Data System

komercné uloziska

uloziska prisposobené na
uchovavanie datovych

suborov

Google Drive, Figshare, Dropbox...



https://www.re3data.org/

Bezpecnost, formaty dat

- Nekompatibilita
- Univerzalné formaty: ASCII, Unicode
- ,,Bezpecné” formaty

- Zalohovanie



Type

Preferred format(s)

Non-preferred format(s)

Microsoft Word (.doc)

Related files: .css, .xslt, .js, .es

PDF/A (.pdf Office Open XML (.docx)
Text documents
ODT (.odt) Rich Text File (.rtf)
PDF other than PDF/A (.pdf)
XML (.xml
SGML (.sgml
Markup language HTML (.html)

Markdown (.md)

Programming languages

MATLAB
NetCDF

Text-Fabric

DANS Dutch
national
centre of

Spreadsheets

ODS (.ods)
CSV (.csv)

Microsoft Excel (.xls)

Office Open XML Workbook (.xIsx)

PDF/A (.pdf

Databases

sSQL (.sql)
SIARD (.siard

CSV (.csv)

Microsoft Access (.mdb, .accdb)

dBase (.dbf

HDEFS5 (.hdf5, .he5, .h5)

Raster images

JPEG (.jpg, .ipeg)
TIFF (.tif, .tiff)
PNG (.png)

JPEG 2000 (.jp2)

DICOM (.dcm)

Vector images

SVG (.svg)

Adobe lllustrator (.ai)

EPS (.eps)
WMF/EMF (.wmf, .emf)

expertise and

repository
for research
data



https://dans.knaw.nl/en/file-formats/text-documents/
https://dans.knaw.nl/bestandsformaten/tekstdocumenten/pdf-a/
https://dans.knaw.nl/bestandsformaten/tekstdocumenten/opendocument-text-odt/
https://dans.knaw.nl/bestandsformaten/tekstdocumenten/microsoft-word-doc-en-office-open-xml-docx/
https://dans.knaw.nl/bestandsformaten/tekstdocumenten/microsoft-word-doc-en-office-open-xml-docx/
https://dans.knaw.nl/bestandsformaten/tekstdocumenten/rich-text-file-rtf/
https://dans.knaw.nl/bestandsformaten/tekstdocumenten/pdf-pdf/
https://dans.knaw.nl/en/file-formats/markup-language/
https://dans.knaw.nl/en/file-formats/markup-language/xml/
https://dans.knaw.nl/en/file-formats/markup-language/html/
https://dans.knaw.nl/en/file-formats/markup-language/css/
https://dans.knaw.nl/en/file-formats/markup-language/xslt/
https://dans.knaw.nl/en/file-formats/markup-language/script/
https://dans.knaw.nl/en/file-formats/markup-language/script/
https://dans.knaw.nl/bestandsformaten/opmaaktaal/sgml/
https://dans.knaw.nl/bestandsformaten/opmaaktaal/markdown/
https://dans.knaw.nl/bestandsformaten/programmeertaal/
https://dans.knaw.nl/bestandsformaten/programmeertaal/matlab/
https://dans.knaw.nl/bestandsformaten/programmeertaal/netcdf/
https://dans.knaw.nl/bestandsformaten/programmeertaal/text-fabric/
https://dans.knaw.nl/en/file-formats/spreadsheets/
https://dans.knaw.nl/en/file-formats/spreadsheets/ods/
https://dans.knaw.nl/en/file-formats/spreadsheets/csv/
https://dans.knaw.nl/en/file-formats/spreadsheets/microsoft-excel/
https://dans.knaw.nl/en/file-formats/spreadsheets/office-open-xml-workbook/
https://dans.knaw.nl/en/file-formats/spreadsheets/pdf-a/
https://dans.knaw.nl/en/file-formats/databases/
https://dans.knaw.nl/en/file-formats/databases/sql/
https://dans.knaw.nl/en/file-formats/databases/siard/
https://dans.knaw.nl/en/file-formats/databases/csv/
https://dans.knaw.nl/en/file-formats/databases/microsoft-access/
https://dans.knaw.nl/en/file-formats/databases/dbase/
https://dans.knaw.nl/en/file-formats/databases/hierarchical-data-format-hdf5/
https://dans.knaw.nl/en/file-formats/images-raster/
https://dans.knaw.nl/en/file-formats/images-raster/jpeg/
https://dans.knaw.nl/en/file-formats/images-raster/tiff/
https://dans.knaw.nl/en/file-formats/images-raster/png/
https://dans.knaw.nl/en/file-formats/images-raster/jpeg-2000/
https://dans.knaw.nl/en/file-formats/images-raster/dicom/
https://dans.knaw.nl/en/file-formats/images-vector/
https://dans.knaw.nl/en/file-formats/images-vector/svg/
https://dans.knaw.nl/en/file-formats/images-vector/adobe-illustrator/
https://dans.knaw.nl/en/file-formats/images-vector/eps/
https://dans.knaw.nl/bestandsformaten/afbeeldingen-vector/wmf-emf/
https://dans.knaw.nl/en/file-formats/

Uchovavanie dat

DLHODOBE UCHOVAVANIE VYSKUMNYCH DAT PO UKONCENI PROJEKTU

Ktoré z mnozstva ziskanych dat maju byt uchovavané dlhodobo?

Posudit hodnotu svojich dat, dlhodobo uchovavat len data s vysokou hodnotou:

» vsetky podkladové data suvisiace s publikaciou
» data, ktorych zber je naro¢ny alebo nakladny

» data, ktoré sa nedaju nahradit/znovu vygenerovat

Nastroj DCC 'Five steps to decide what data to keep: a checklist for appraising research data,
Nastroj na vyhodnotenie nakladov na uchovavanie dat Data Management costing tool and checklist (UK Data Service)

AKO DLHO PO UKONCENI PROJEKTU DATA UCHOVAVAT?

» minimalne obdobie pre data, ktoré su podkladom pre publikacie

» dodrzZiavat pravne predpisy, nariadenia platné pre vas typ dat, pravidla ¢i usmernenia institucie...
21

Obrazok s médiami: Autor: Stephan Jockel | Zdroj: Foto: DNB, Stephan Jockel. CCBY 4.0. / Obrazok hardisku:Dimawik, CC BY-SA 4.0, via Wikimedia Commons



http://www.dcc.ac.uk/resources/how-guides/five-steps-decide-what-data-keep
http://data-archive.ac.uk/media/247429/costingtool.pdf
https://www.dnb.de/EN/Professionell/Erhalten/LZA-System/lza-system_node.html
https://creativecommons.org/licenses/by/4.0/
https://commons.wikimedia.org/wiki/File:Hard_drive_destroyed_using_a_data_destroying_device.jpg
https://creativecommons.org/licenses/by-sa/4.0
https://commons.wikimedia.org/wiki/File:Hard_drive_destroyed_using_a_data_destroying_device.jpg

Uchovavanie dat

KTORE DATA MAJU BYT ZNICENE/VYMAZANE? AKO?

» biologicky material, ktory sa ¢asom znehodnoti

» doverné Udaje alebo osobné udaje, ktoré nemozno anonymizovat

> usb kluce

» papier, optické disky

Softvér na vymazanie suborov z pevnych

diskov: BCWipe, WipeFile, DeleteOnClick

a Eraser pre platformy Windows; a Permanent Eraser pre
platformy MacOS.

22
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https://www.gaijin.at/en/software/wipefile
http://www.2brightsparks.com/onclick/index.html
https://eraser.heidi.ie/
https://www.macupdate.com/app/mac/14776/permanent-eraser

Findable

Accessible

Persistent
Identifiers (PIDs)

Standard
communications
protocol

Open, free protocol

Vocabularies are
FAIR

Usage license

Indexed data
repositories

Authentication,
where necessary

Provenance Community

O standards
)

{

Zdroj: https://www.linkedin.com/pulse/why-your-data-must-fair-david-crosswell
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