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Bioschemas: metadata for (life) sciences
websites and data feeds

Specification

schema.org

Community initiative built on top of schema.org

Aim

_ - _ o Data model
Isrgr%rnocveesdata discoverability and interoperability in Life Minimum information
Controlled vocabularies
Cardinality
Approach

Add Life Science types to schema.org

Provide usage guidelines and examples

Minimum, recommended, optional
-
S

Link to domain ontologies

Support software

Bioschemas



How does it work?

/d-nb.info/gnd/121881

- Linked open science - DaMal0S * and other research objects:
Linked Data”,

y.publisso. rcequery[8] [tern]-%22https://d-nb. info/gnd/12

/2020",
o/damalos/docs/2020",

"Virtuallocation",
ttps://zbmed.githul

or linked open science - DaMalOs * and other rese:

aMal.0S 2023 & ESWC

DaMalLO5 2020 proceedings

DaMalO

DaMalOS 2020 - Workshop proceedings

aMalOS 2020 took place on the 2nd of November 2020 13:30 to 1

CET @ ISWC

D

Keynote by Prof. Dr. Carole Goble (The University of Manchester)

0.4126/FRl 0 Editorial note

Data management plans - Chair Séren Auer (TIB)
@ 4126/FRL

technologies, presented b

2 ASIO: a Research Management System based on Semantic

¢ Jose Emilio Labra Gay

10.4126/FRLO1-00642328

Data Management Plans and Linked Open Data: exploiting

Elli

machine actionable data management plans through Open Science Graphs, presented
Papadopoulou

89 Towards semantic representation o

machine-ac

onable Data

Management Plans, presented

é@ 1 Research Object Crates and Machine-actionable Data
Management Plans, presented by Maroua Jaoua and Tomasz Miksa

Jodo Cardoso

0.4126/FRLO1-0

Data, Life Sciences and beyond - Chair Dietrich Rebholz-Schuhmann (ZE MED)

& What is ORKG? - Invited talk, presented by Yaser Jaradeh (TIB)

damalos

Images  Videos | Maps = News

About 18%.000 res:

@ GCitHub Pages
hiips fizbmed.github.io » damalos

DaMalOS 2023 @ ESWC

3rd Workshop on Metadata and Research (objects) Management for Linked Open -E.)

Science - DaMaLO$ 2023 (*) research objects (e g, data, sofiware, workflows,

lagement to Access Patient Data, presented by

I

x & @ Q

knowledge acquisition for research data
d by Max Schréder

2023 Wikipedia =~ MP3download  DJ  Amapiano nted by Max Schrader

Semantic Searc

y Thiago Gottard

Scientific Repositories:
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FAIRness support in Bioschemas

,O_
F indable

e F1, F3. Promote
- use of unique
identifiers

® F2.Provide -
rich metadata
specifications

e F4. Promote -
use of registries

)

ccessible

e Al.Use-
HTTP(S)

e A2. Promote -
use of registries

In’rer'oper'able

® |1. Use - JSON-
LD

® |2. Use-
schema.org

e |3. Provide -
metadata
specifications
linking objects
to each other

.‘
e

eusable

R1. Provide - metadata
specifications
(minimum,
recommended,
optional)

R1.1. Promote - use of
licenses

R1.2 Promote -
provenance and
attribution

R.1.3 Provide -
community standards



FAIRNness limitations in Bioschemas

e Focus on findability

e Focus on structured metadata via markup on webpages (but also options for data feeds/dumps)
e Lightweight rather than strong (e.g., ontology level) semantics

e Separation between metadata and data not always clear

e One profile per type (some use cases could need multiple profiles)

e Some tooling but (maybe) not enough



FAIRness evaluation and Bioschemas validation

June 2023, new release [EE)

FAIR-Checker

Improve the FAIRness of your web resources

https://fair-checker.france-bioinformatique.fr/

Welcome
FAIR-Checker is a tool aimed at assessing FAIR principles and empowering data provider to
enhance the quality of their digital resources.

providers and consumers can how FAIR are web resources. Developers can explore
inspect metadata exposed in web resources.

Step 1: fetch RDF metadata from the resource URL

ExamP|E‘S: Dataset Dataverse Workflow Publication Datacite Dataset Tool

https://workflowhub.eu/workflows/18
Step 3: Metadata quality checks

< Controlle

Check BioSchemas

for validation, specified from the dct:conformsTo property.

Required missing properties Improvements

hemacry/input must be provided tips.fschems.crgciatin

+ must be provided

provided

Build Knowledge Graph


https://fair-checker.france-bioinformatique.fr/

Bios!ﬂgrx(alsar:l%ilglodso
structured _metadata to Life Science resources on the Web

schema.org:
Protein,

by

ChemicalSubstance,
ProteinStructure, Sample, Taxon

General-purpose profiles are being lifted for use beyond
life sciences (https://schemas.science/)
ComputationalWorkflow,
TrainingMaterial.

Course,

Bioschemas are deployed widely with >180 profile
deployments overall

Bioschemas are developed and maintained by working groups
in an active community (>150 members)

chem

?
main-speci |§ l';l)§o |ge§ to add

expanding
MolecularEntity,

including Dataset,
ComputationalTool,

Name

ChemicalSubstance
(v0.4-RELEASE)
07 April 2020

‘ComputationalTool
(v1.0-RELEASE)
11 October 2021

‘ComputationalWorkflow
(v1.0-RELEASE)
09 March 2021

Course
(v1.0-RELEASE)
13 September 2022

Courselnstance
(v1.0-RELEASE)
13 September 2022

DataCatalog
(v0.3-RELEASE-2019_07_01)
01 July 2019

Dataset
(v1.0-RELEASE)
12 July 2022

FormalParameter
(v1.0-RELEASE)
09 March 2021

Gene
(v1.0-RELEASE)
07 April 2021

MolecularEntity
(v0.5-RELEASE)
07 April 2020

Protein
(v0.11-RELEASE)
07 April 2020

Sample
(v0.2-RELEASE-2018_11_10)
10 November 2018

Taxon

Group

Chemicals

Tools

Workflow

Data Repositories

Workflow

Genes

Chemicals

Samples

Biodiversity

https://bioschemas.org/profiles/

Use Cases

Cross Walk
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https://schemas.science/
https://bioschemas.org/profiles/

Building FAIR data packages
with RO-Crate

{@} RO-Crate



Is it FAIR to use all 5”473
these repositories?

Terminology Artifact 825 Repositories

Model/Format 524 Knowledgebases

Identifier Schema \
re2data.rg
REGISTRY OF RESEARCH DATA REPOSITORIES VARIERES SIERIALL
FiIRCOOKBOOK c FA | R h .
sNnaring.or ffai .
e Findability e Accessibility 0 e Reusability > standards, databagses, pc\icg ttpS.//falr'sharlng.org/
Subjects ® Interoperability
Content Types &

Researchers are asked to make their research

Archived data (504) Q
outputs FAIR — where to publish?

Audiovisual data (335)

Assessments

Configuration data (45) nfrastructure Applied Examples Maturity mode)

Databases (473)

Images (1090)
Networkbased data (111)
Plain text (926)

Thousands of public, institutional and domain-
specific repositories

Raw data (979) https://faircookbook.elixir-europe.org/ ¢ ) I
Scientific and statistical data formats (1429) HeIP rom gU|dance and cata ogues
il o (FAIRsharing, re3data, FAIR Cookbook)

Source code (126)
Standard office documents (1262)

Structured graphics (792) ..but how to gather and reference outputs
Structured text (735) | . | . . )
other (769) across multiple repositories’

https://www.re3data.org/

What about contextual information?


https://faircookbook.elixir-europe.org/
https://faircookbook.elixir-europe.org/
https://faircookbook.elixir-europe.org/

Gathering diverse research
outputs

Building a collection of compounded objects

10



@ Enabling reproducible, transparent research.

(Z.S ) researchobject.org

@ scientifichypothesis
—
] AN (A
==| PUBLICATIONS CJ | sLiDEs
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.0
€% WORKFLOWS

Linked
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s
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Executable  Discoverable Reproducible

©




Aims of FAIR

1l

Research Objects JELILBB0

Describe and package data collections, datasets, software etc. @

with their metadata

Platform-independent object exchange between repositories and services
Support reproducibility and analysis: link data with codes and workflows
Transfer of sensitive/large distributed datasets with persistent identifiers
Aggregate citations and persistent identifiers Findable
Propagate provenance and existing metadata
Publish and archive mixed objects and references

o . . . Reusable
Reuse existing standards, but hide their complexity

Interoperable

research
=)/ object.org


https://researchobject.org/

RO-Crate: Practical and
general purpose

(Q Infrastructure independent —avoiding repository/service silos
g" Practical, lightweight, robust

readable, search-engine accessible

‘E Familiar, developer friendly, web native, machine- and human-
Adoptable Linked Data /SON and PIDs

‘* Embrace diversity, legacy, unknowns, open-ended, multi-
interpretation, self-describing, interlingua

Hj Adaptable Metadata Profiles @
—/f RO-Crat

https://www.researchobject.org/ro-crate/



https://www.researchobject.org/ro-crate/

Realizing FAIR Digital

Objects with RO-Crate

Structured metadata

RO-Crate Metadata file
A about the RO-Crate

id

type author organisation license and content
description @greative

datePublished - %'i {d}

JSON-LD
schema.org

d By reference

type ; (PID, URL)
description
datePublished . | PDF | @

creator }Q
size https://github.com/o/script

format @

directories https://doi.org/10.5281/zenodo.58416 15

ttps://www.researchobject.org/ro-crate/specification.html


https://doi.org/10.5281/zenodo.5841615
https://www.researchobject.org/ro-crate/specification.html

A Survey of Victoria Arch, Wombeyan Caves NSW

https://doi.org/10.4225/59/5a4d9b76d79f4

https://data.research.uts.edu.au/examples/ro-crate/0.2/Victoria Arch pub/

Dataset: Survey of Victoria Arch, Wombeyan Caves NSW

Download this Dataset FAI R is n Ot j u St

Download all the metadata for Survey of Victoria Arch, Wombeyan Caves NSW in JSON-LD format

|. Check this crate \

@id
name

@type

description

datePublished

creator

path

contactPoint

machine-readable!

https://dx.doi.org/10.4225/59/5a4d9b76d79f4
Survey of Victoria Arch, Wombeyan Caves NSW
Dataset

This data is part of a project by Michael Lake and supported by the Australian Speleoclogical Federation. Data was acquired at Wombeyan
Caves by Robert Zlot in January 2014 using the Zebedee 3D Mapping System developed by CSIRO.

2017-10-01

¢ Robert Zlot
+ Mike Lake
e Lukas Kaul

A
Contact Mike Lake https://www.npmjs.com/package/ro-crate-htmi



https://www.npmjs.com/package/ro-crate-html

Guidance by
examples

AN Q Search Research Object Crate (RO-Crate) RO-Crate on'
{@D} RO-Crate

RO-Crate 11 ~  RO-Crate Metadata Specification 1.1

Introduction

« Permalink: https://w3id.org/ro/crate/1.1

Ierminology . Published: 2023-04-26

BO=Clate Sulichle «  Publisher: researchobject.org community

Metadata of the RO-Crate «  Status: Recommendation

Root Data Entity < JSON-LD context: https://w3id.org/ro/crate/1.1/context

Data Entities « This version: https://w3id.org/ro/crate/1.1

Contextual Entities + Alternate formats: Web pages, single-page HTML, PDF, RO-Crate JSON-LD, RO-Crate HTML

 Previous version: https://w3id.org/ro/crate/1.0

 Cite as: https://doi.org/10.5281/zenodo.7867028 (this version) https://doi.org/10.5281
/zenodo.3406497 (any version)

Provenance of entities
Workflows and scripts

Appendix v ,
« Editors: Peter Sefton, Eoghan O Carragain, Stian Soiland-Reyes

https://www.researchobject.org/ro-crate/specification 16



https://www.researchobject.org/ro-crate/specification

RO-Crate is used by multiple
international projects

Applied across research domains —
from life sciences to cultural
heritage



Arkisto Platform - Describo

Use another service uResowce:

About

Main

Related items

Collection Structure

Space and Time

tools-sydney-speaks/template

Conforms To
peot foro

Description

Author

australian text

<:|'ra P
analytics platform

® atap.edu.av

URL: ffpurl.archive.

dat.

n Profile: Languag:

top level C:

Collecting corpora for a
Language Data Commons

Sydney Speaks

ion (corpus) (0.9)

The Sydney Speak

of recol

A& Person: Catherine Travis n

wewra Sydney Speaks 2010s

ety wa
Tomporal Cover 20%-20'%
sge

Contorms To

Mdantitier AT

items in Collection: 169

THE UNIVERSITY
OF QUEENSLAND

AUSTRALIA

S P -

2018-05-02 - interview with Enrico Ontaro - alias - (Male, 53)

Member Of

Content ° o @

https://youtu.be/p-GZbe-Kzww

Peter Sefton et al: https://ptsefton.com/2022/1 1/25/ldaca-metadata-ecosystem-eresearch-
2022/index.html



https://ptsefton.com/2022/11/25/ldaca-metadata-ecosystem-eresearch-2022/index.html
https://ptsefton.com/2022/11/25/ldaca-metadata-ecosystem-eresearch-2022/index.html
https://youtu.be/p-GZbe-Kzww

RO b E 2 () CAMS European air quality forecasts: REC 16.03.2023 (15:48)
: Eart
Hub:

@ My datacube project1 17.03.2023 (13:14)
o
~, https://reliance.adamplatform.eu/?dataset=69628:EU_CAMS_SURFACE_REC_G&f .
observation data oz
) My DC product 3 17.03.2023 (14:41)
[ Screenshot 2023-03-27 at 14.46.39.png 136Kb 28.03.2023 (09:26)
The EOSC project RELIANCE use RO-Crate
to package data CUbeS of Created: 16.03.2023 (15:48), last modified: 16.03.2023 (15:48)
, along with documentation, images and ] e
Q/El CAMS European air quality forecasts: REC
workflows https://reliance.adamplatform.eu/?dataset=69628:EU_CAMS_SURFACE_REC_G
Identifiers:
Con nects to related for Collection ID: EU_CAMS_SURFACE_REC_G
interactive execution/analysis. Desiipnionl R b
CAMS SURFACE RESIDENTIAL ELEMENARY CARBON O l I
Metadata includes coverage, SPATIAL COVERAGE &
coverage and coverage. %
- % HelSk g
ROHub publishes the archived RO-Crates to 2
general-purpose repositories (Zenodo, o L )
B2Share) for longevity and PIDs. C/‘ ) Rel lance e~ ' o il
Ly Berlin
London/ Nederland . Poiska
https://reliance.rohub.org/ .

https://www.researchobject.org/ro-crate/in-use/rohub.html https://vy3id.org/ro-id/éfa27870-c | a4'438€?,'__8§|,.5,.. -855a5ac932e2



https://w3id.org/ro-id/6fa27870-c1a4-4386-8d51-855d5ac932e2
https://www.researchobject.org/ro-crate/in-use/rohub.html
https://www.researchobject.org/ro-crate/in-use/rohub.html

HEeosc | EuroScienceGateway

= Galaxy
em of EUROPE

cneosc cancer

OWS "\

SC-Life,

/ - .

exchange rich ‘ ;Voor(lfj?:t"; EOSC-Life
n emerging @ \ E>BY-COVID
WorkﬂowHub

COMMON
NORKFLO
L»—\Nu' ‘ﬁ(Jf: N

Workflow Crates

ense, workflow system
ows in their native format (e.g. ﬁl.(,d)r,DT

aneosc | FAIR-IMPACT

ecosystem ow services §

Life Monitor  OPENEBENCH

able CWL description of the workflow
software citations (e.g. tools used)
required data sources https://workflowhub.eu/

+ test suites https://w3id.org/workflowhub/workflow-ro-crate.
* workflow execution provenance https://w3id.org/ro/wfrun/

20


https://workflowhub.eu/
https://w3id.org/workflowhub/workflow-ro-crate/
https://w3id.org/ro/wfrun/

Importance of profiles

“ Brian: Look, you've got it all wrong! You don't need to follow me. You don't need
to follow anybody! You've got to think for yourselves! You're all individuals!

W oy ‘ g
L , : fl,r = / . —
m - s TV ‘.a g
T “, ot ‘.

- W

- 'A_ \

https://www.researchobject.org/ ro : .
T Yes, we're all different!


https://www.researchobject.org/ro-crate/profiles
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