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Project background: FAIR Data Assessment Pilots

« FAIR assessment implementation comprises S —
the development of two main components — comminis St S

assessment metrics and tool.

Priority Recommendations &, iy TURNING
4 FAIR INTO

Rec. 8: Facilitate automated processing REALITY
Rec. 12: Develop metrics for FAIR Digital Objects /

Supporting Recommendations
Rec. 25: Implement FAIR metrics to monitor uptake

European Commission Expert Group on FAIR Data. 2018. ‘Turning FAIR
into Reality: Final Report and Action Plan from the European Commission
Expert Group on FAIR Data.” https://doi.org/10.2777/1524
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Fosteriaq Fair Data Fraciices in Gurope For more information, see D4.1 Draft
Recommendations on Requirements for Fair

: Datasets in Certified Repositories,
AS S e S S m e n t S C e n a r I O S https://doi.org/10.5281/zen0do0.3678715
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Scenario 4

FAIR assessment as part
ofthe depositapproval

FAIR assessmentas part of
the depositworkflow

Research data lifecycle; figure adapted from (Mosconi et al., 2019) and
scenarios of FAIR assessment of datasets therein.
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Object
Assessment
Metrics vo.

'While FAIR principles may apply to any digital objects, we are concerned with the subset of digital objects: research data that are collected, measured, or
created for purposes of scientific analysis.

FsF-F1-01D - Data is assigned a globally unique identifier
FsF-F1-02D - Data is assigned a persistent identifier

FsF-F2-01M - Metadata includes descriptive core elements (creator, title, data identifier, publisher, publication date, summary and keywords) to
support data findability

FsF-F3-01M - Metadata includes the identifier of the data it describes

We would love to hear
your feedback!

FsF-F4-01M - Metadata is offered in such a way that it can be retrieved by machines

FsF-A1-01M - Metadata contains access level and access conditions of the data

FsF-A2-01M - Metadata remains available, even if the data is no longer available

https://fairsfair.eu/fairsfair-
data-object-assessment-
metrics-request-comments

FsF-11-01M - Metadata is represented using a formal knowledge representation language

FsF-11-02M - Metadata uses semantic resources

FsF-13-01M - Metadata includes links between the data and its related entities

FsF-R1-01MD - Metadata specifies the content of the data

FsF-R1.1-01M - Metadata includes license information under which data can be reused

FsF-R1.2-01M - Metadata includes provenance information about data creation or generation
FsF-R1.3-01M - Metadata follows a standard recommended by the target research community of the data

FsF-R1.3-02D - Data is available in a file format recommended by the target research community

Please login & comment below citing in the subject line the Metric Identifier No. you are referring to - e.g. FsF-R1.3-0IM"
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From Principles to Practical Tests

FsF-F1-02D

FAIRSFAIR FAIR prlnC|pIe Local id

Resource to be

1 \ evaluated
‘| \ ‘(Data or Metadata)
i }
! /
. . F1: (Meta) data are assigned J ,,'
FAIR PflﬂCIple globally unique and persistent «--=" e
identifiers 7
" Data is assigned a  «-="" ]
Metrlc persistent identifier. e
|
I |
. Identifier is based on .
Practical Test | persistent identification Ident||f|e2j|s
e resolved.
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From Principles to Practical Tests

Metadata includes
descriptive core
elements to support
data findability.

made available via common (web)
standards.

Minimum core citation metadata is
specified (creator, title, publication
date, publisher, and identifier)
Minimum core descriptive metadata
is specified (creator, title, publisher,
publication date, summary, keywords,
identifier) through appropriate
metadata fields.

Princip Metrics Practical Tests Rationale
le
F1 FsF-F1-02D A data identifier is specified based on EOSC PID policy: globally unique, persistent, resolvable, managed
Data is assigned a a commonly accepted persistent (Valle et al. 2020)
persistent identifier identifier scheme suitable for research DataCite identifier type vocabulary (DataCite Metadata \Working
data. Group 2019) + identifiers.org (No authoritative registry of valid
The identifier is web-accessible, i.e., it persistent identifiers exists)
resolves to a landing page with
metadata of the data object.
F2 FsF-F2-01M Some metadata (at all) has been OAIS reference model (ISO 14721:2012): ‘Findable’ => OAIS

descriptive metadata
Data citation:

* Recommendations of Forcell, ESIP, IASSIST, DataCite:
Data description:

+ Standards/Recommendations: EOSC Datasets Minimum
Information, DataCite Metadata Schema, W3C
Recommendation Data on the Web, Data Catalog Vocabulary
(DCAT-2)

+  Communality analysis of common domain agnostic metadata
standards

Huber, Robert, Cepinskas, Linas, Davidson, Joy, Herterich, Patricia, L'Hours, Hervé, Mokrane, Mustapha, von Stein, llona, & Verburg, Maaike. (2021). D4.5 Report on FAIR Data
Assessment Toolset and Badging Scheme (V1.0_DRAFT). Zenodo. https://doi.org/10.5281/zenodo0.5336159
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https://github.com/pangaea-data-publisher/fuji

https:/lwww.f-uji.net
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F-UJI — An Automated FAIR Data Assessment Tool

[fuji/api/v1/openapi.json

b

Code Details

F -U J I m Sl Response body

"metric_idemtifier™: "FsF-F1-@20",

fiujifapifv1/openapijson . . e
" name™: "Persistent identifier”,

I

A Service for Evaluating Research Data Objects Based on FAIRSFAIR Metrics. id": --;.ttps-;fdui_org;m.1594;pmm_9@2345"__
"pid_scheme™: "doi",
This work was supported by the FAIRsSFAIR project (H2020-INFRAEOSC-2018-2020 Grant Agreement 831558). "resolvable_status”: true,

"resolved_url™: "https://doi.pangaea.de/10.1594/PANGAEA.982845"
Contact the developer
MIT License
Find out more about F-UJI 2
"total™: 1
s
"test_debug™: [
"INFO: Persistence identifier scheme - doi”,
"INFO: Retrieving page http://deoi.org/10.1594/PANGAEA.902845",
"INFO: Request status code - 200",
Servers "INFO: Found HTML page"

Hujifapiivlt v Authorize

_identifier™: "FsF-F2-@1M",
"metric_name”: "Descriptive (core) metadata™,
. "output™: {
FAIR object FARness assessment of a data object =core metadata found™s {
"creator™: [
"Barfuss, Konrad",

Response headers

| S

content-length: 5116
content-type: application/json

FAIR metric FAIRsFAIR assessment metrics date: Fri, 24 Apr 2020 17:14:06 GMT

server: Werkzeug/1.0.8 Python/3.7.6
‘ /metrics Return all metrics and their definitions

Assessing the FAIRness of data holdings: Using F-UJI to make your repository more FAIR-enabling
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High Level Flow (Data Gathering)

Identifier (e.g., URL, PID) ———»
OAI-PMH endpoint (optional)

Parse request

!

7o} F-UJI

Extract metadata from
the data page etc

Metadata at the
object-level

Collate metadata of
the object

Is service endpoint
(OAI/CSW/SPARQL)
provided?

ye

Metadata at the

Extract metadata
standards via the endpoint

repository-level

i

Is a persistent
identifier?

yes

Retrieve metadata from
PID provider (datacite)

no

yes—P

Extract repository metadata (api,
metadata standards ) through
re3data

Assessing the FAIRness of data holdings: Using F-UJI to make your repository more FAIR-enabling
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Metadata collation

» Retrieve Landing Page Content

e
aQ

oX
20

P
se Identify Typed Identify Typed Links in
t Links in Header Landing Page Content

A 4
PID | Landing page URI.-HEAD> Retrieve Respon arse and Collate
(e.g. DOl/handle) resolves eader Conten etadata
A

Retrieve Linked
Content

> Negotiate Alternate
Content

e Domain agnostic standards: Dublin Core, schema.org/Dataset, DataCite,
and DCAT-2 (XML, RDF, or JSON) , MODS (METS) (XML)

e Microdata: OpenGraph, RDFa

e Feeds: OAI-ORE, atom or GeoRSS

e Structured data: RDF, RDFa, JSON-LD, turtle etc

e Domain specific: DDI Codebook, ISO 19115 ( ISO 19139) EML

Assessing the FAIRness of data holdings: Using F-UJI to make your repository more FAIR-enabling
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F-UJI — An Automated FAIR Data Assessment Tool

Assessment Results:

9 FAIRSFAIR

Report:

Evaluated Resource: Findable

Data for: Bar chart of ceramic building material quantities by context type and Bar chart of ceramic building material MSW by context type
and Ceramic building materials by context type (excluding Phase 6). FsF-F1-01D - Data is assigned a globally unique identifier.

~
FsF-F1-02D - Data is assigned a persistent identifier. A~
FAIR level: (3) m
Resource PID/URL: hitps://doi.org/10.17863/CAM. 14473 FAIR level: 30f3
DataCite support: enabled Scare: Tafl
. L . OQutput: {
Metric Version: metrics_v0.4 "pigh: "hitp:il/\/doi.org\/18. 17863)/CAN, 14473,
Metric Specification: hitps://doiorg/10.5281 fzenods. 4081213 "pid_scheme®: "dol”,
"resolvable_status": true,
Software version: V138 "resolved_url": "https:\/\/wws.repository.cam.ac.uk\/handle' /1318 /2582537
H
Download assessment results: {JISON}
Metric tests: .
Save and share assessment results: Saved assessments: etric tes Test: Test name: Score: Maturity: Result:
e 2021-09-17 E:'
N e [oa | FsF-F1-02D-1 Identifier follows a defined persistent identifier syntax 05 1
. [ Cinirial | FsF-F1-02D-2 Persistent identifier is resolvable 05 3
Debug messages: Levek Mes: 3
: sage:
Summary:
INFO PID schemes-based assessment supported by the assessment service - ['ark’, 'amxiv', ‘bioproject’, ‘biosample’, 'doi’, 'ensembl’, 'genome’,
Score earned: Fair level: ‘gnd’, "handle’, Isid’, ‘pmid’, ‘pmaid’, "purl’, ‘refseq’, 'sra’, ‘uniprot’, “urn’]
Findable: 5of7 ») INFO  Retrieving page -: http://doi.org/10.17863/CAM.14473 as text/html, application/xhtml+xm|, application/xml;q=0.5, text/xmlg=0.5,
application/rdf+xml;g=0.5
Accessible: 150f3 ) m . . . o
INFO Content negotiation accept=text/htm|, application/xhtml+xml, application/xml:g=0.5, text/xmlg=0.5, application/rdf+xmlg=05,
. “ status=200
& Interoperable: 1af4 m
TR e INFO Found HTML page!
" Reusable: 30f10 N m =]
INFO Object identifier active (status code = 200}
SUCCESS Persistence identifier scheme -: doi
FsF-F2-01M - Metadata includes descriptive core elements (creator, title, data identifier, publisher, publication date, -
summary and keywords) to support data findability.
==
[}
S/IWWW.T-U]l.ne
= " " FsF-F3-01M - Metadata includes the identifier of the data it describes. 7 e
FsF-F4-01M - Metadata is offered in such a way that it can be retrieved programmatically. ~

Assessing the FAIRness of data holdings: Using F-UJI to make your repository more FAIR-enabling
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Evaluation - Scoring

. Initially:
e Pass/fail for each metric @

e Numerical score for each metric

e Final FAIRness result: o WEN
e # of passed; 43 )
* total score (% of max) Y/,
« Now:
e Maturity levels for each metric and principle
CTS FAIR CMM F-UJI Maturity Levels

® Based on CoreTrustSeal+FAIR Capability Maturity: 3 Tier model
(https://doi.org/10.5281/zenodo.5346822) defined

e Numerical score for each metric | managed |
e Final FAIRness result:

e QOverall FAIR maturity level
e total score (% of max)

advanced

Assessing the FAIRness of data holdings: Using F-UJI to make your repository more FAIR-enabling
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Testing & Consultation — the pilots

Repository

Certification

Subject Areas

Datasets Evaluated
(as of 25.09.2020)

FAIR Data

Impnrovement

Repository Contact

FAIRSFAIR Object Metric

Comment

Next Step

FsF-F1-01D oK
Data is assigned a globally unique identifiar.
FsF-F1-02D oK

Data is assigned a persistent identifier.

FsF-F2-01M

Some datasets do not have a summary/abstract.

Uwe: Most child datasets don't have abstract, but their parents.

Metadata includes descriptive core elements | e.g., https://doi.org/10.15%4/PANGAEA 863175 Abstract is optional field (datacite schema)

(creator, title, data identifier, publisher, For new datasets, abstract is recommended especially for datasets with
publication date, summary and keywords) to publications.

support data findahbility. Routine (automatic from sensor) dataset don't have abstract
FsF-F3-01M oK

Metadata includes the identifier of the data it

describes.

FsF-F4-01M oK

Metadata is offered in such a way that it can
be retrieved by machines.

PANGAEA CoreTrustSeal,
WDS Regular
Member

Phaidra-Italy CoreTrustSeal

CSIRO Data CoreTrustSeal

Portal

World Data CoreTrustSeal,

Centre for WDS Regular

Climate Member

(WDCQ)

DataverseNO CoreTrustSeal

FsF-A1-01M
Metadata contains access level and access
conditions of the data.

Total score = 1, Earned =0
MNO access information is available in metadata:

Possible ways to include access level metadata are:

Schema.org
® if public use => jsAccessibleForFree | | free
(Note: isAccessibleForFres Supersedes free)

Action: Uwe to include access level in the metadata {Done}l

2020-09-30
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Before and After

FAIR Scores of PANGAEA Datasets By Principle (Before Improvement, n=500)

Findability Accessibility Interoperability Reusability
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]
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Lessons learned

« Automatised FAIR assessment of research data objects is possible

« Supporting a very large and diverse community

e 5pilots
e + CESSDA, EOSC-NORDIC, DataverseNL

o Iterative mutual improvements ... ongoing process
Best use formula: (F-UJI FAIR assessment + f2f FAIR consulting)

improvement i
Assessment results and improvement
recommendations for FAIR data
FAIRSFAIR improvement. R
Object Assessment Pilot Repository
Team Repository contexts,
Feedback on metrics and
the tool dp\/plnppd

d
2020-09-30
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DEMO

https://github.com/pangaea-data-publisher/fuji
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Data Archiving ar

&Y FAIRSFAIR PANS

Let's assume you have research data almost ready for uploading to a repository: do you already know how you and the repository can work together to
make the data as findabls, accessible, interoperable and reusable (FAIR) as possible? By guiding you through the assessment process. the FAIR-Aware
tool can help you to betfer understand the FAIR Principles’s” and how making data FAIR can increase the potential value and impact of your data.

FAIR-Aware is an online tool developed by the FAIRsFAIRL project. The tool is not meant to give you a score for the FAIRness of a specific dataset. You
should, however, have a target dataset in mind to be able to answer the questions and complete the assessment.

The assessment staris with a few questions 'about you' followed by 10 questions about FAIR. After you answer each guestion additional information and
guidance will be displayed. The majority of the questions will help you assess your current level of awareness about what actions are needed fo make
data FAIR. At the end, Your feedback will help us improve FAIR-Aware and make it as user-friendly as possible. You will need between 10 and 30 minutes

B to complete the assessment depending on your familiarity with the subject and issues coverad.
Ta s k 4 [ ] 5 . The FAIRsSFAIR Team (DANS, DCC, UniHB)
Find out more about FAIRSFAIR on the project's website". If you have any guesticns, drop us an e-mail. =5
Anusuriya Devaraju, Robert Huber,
. About you
Mustapha Mokrane, Jerry de Vries,

work in?

1/~1 H H H \Which of the follawing describes O Researcher O Funder
dtriCla nerteric INAaS Lepinkas, vesa you ole? Please selectal hat
V4 V4 apply. O Policy maker ) Publisher
- [l Research support (e.g. data steward, [ Other
) curator, data manager, librarian,
erman, Joy vavidson, rnerve ours. informaton fechnclogy professiona)
Which of the following types of [CJ Research Infrastructure/elnfrastructure O Funding Body
organizations best describe your (e.g. data repository, service provider, )
employer? Please select all that library) O Publisher
apply.
O University or Research Performing Ll Industry
Qrganisation O Other

[ Research Performing Organisation
O Government

[l elnfrastructure (e.g. repository or
scientific data provider)

FAIR questions
FINDAELE
Are you aware that a dataset should be assigned a globally unique and O Yes
persistent identifier when deposited with a data repository? O Mo
Are you aware that when you deposit a dataset with a repository, you O Yes
will need to provide some details (known as discovery metadata) in O No
order to make the data findable, understandable and reusable to

others?

]
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