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Write on the chat to say hello and where you are connecting from.

Please mute your microphone and switch off your camera and do not speak
unless provided permission by the host. You may ask this via chat.

This is a recorded webinar. Slides and the recording will be published online on
the event page within 1 week of the broadcast.

Please keep your questions until the end in case your question is addressed in
later slides.

Do share your impressions and screenshots of the webinar. Tag us on our
channels:

« X:@FAIR EASE
o« LinkedIn: /company/fair-ease
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Getting Started with RO-Crate
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Aims of FAIR Research Objects

-

Describe and package data collections, datasets, software etc.
— data moves with its 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
Reusable

\ Reuse existing standards, but hide their complexity /

research
object.org

Interoperable


https://researchobject.org/
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Reathg FAIR Digital
Objects with RO-Crate

Y cratel/
B data.csv

{} ro-crate-metadata.json
id
type author

description
datePublished

id

description C!

datePublished

PID]
creator ta
size Ejﬁ

format

directories

organisation

RO-Crate Content

Reference existing repositories
Re-use Web standards (JSON-LD,

schema.org)
Persistent identifiers w/FAIR Signposting
Add context: people, projects, etc.

Structured metadata
about the RO-Crate

e ae and content

. {1}

JSON-LD
schema.org

By reference

(PID, URL) O
| PDF | <)

%

https://doi.org/10.5281/zenodo.5841615

% https://github.com/o/script

. A 1
https://www.researchobject.org/ro-crate/specification.html
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BY-COVID WP5 T5.2 Baseline Use Case

', Download all the metadata for BY-COVID WP5 T5.2 Baseline Use Case in JSON-LD format Download. BY‘COVID 2 WPS e Baseline Use Case. SARS'COV‘Z vaccine effectiveneSS
Check this crate ; :
assessment - Causal Model
@id vaccine_effectiveness_causal_model/
. o name [?] BY-COVID - WP5 - Baseline Use Case: SARS-CoV-2 vaccine effectiveness assessment - Causal Model
& Download this dataset: BY-COVID WP5 T5.2 Baseline Use Case
BY-COVID WP5 T5.2 Baseline Use Case @type File
@id Il description [?] Causal model responding to the research question, using a Directed Acyclic Graph
name [?] BY-COVID WP5 T5.2 Baseline Use Case datePublished [?] 2023-01-26
@type Dataset version [7] 1.1.0
description [?] This publication corresponds to the Research Objects (RO) of the Baseline Use Case proposedin’ " ” : :
COVID project on “COVID-19 Vaccine(s) effectiveness in preventing SARS-CoV-2 infection”. identifier [7] Hiipedotorgrl et zemada. 651 045
funder [7] European Commission url [7] https://zenodo.org/record/7572373
datePublished [?] 2023-04-19 creator [?] « Francisco Estupiiian-Romero
« Nina Van Goethem
author [?] e Francisco Estupifian-Romero * Marjan Meurisse

« Nina Van Goethem o Javier Gonzalez-Galindo
e Marjan Meurisse « Enrique Bernal-Delgado

« Javier Gonzalez-Galindo
« Enrique Bernal-Delgado

contributor [?] « Simon Saldner
o Lorenz Dolanski-Aghamanoukjan
conformsTo [?] « Process Run Crate o Alexander Degelsegger-Marquez
» Workflow Run Crate « Martinez-Lizaga, Natalia
« Workflow RO-Crate
: hasPart |? COVID-19 vaccine effectiveness causal model v.1.1.0 (HTML
codeRepository [?] https://github.com/by-covid/BY-COVID_WPS5_T5.2_baseline-use-case rl : COVID-19 vacoine cHictivenoes cansal madetvido EQMD))
hasPart [?] e BY-COVID - WP5 - Baseline Use Case: SARS-CoV-2 vaccine effectiveness assessment - Anal

« BY-COVID - WP5 - Baseline Use Case: SARS-CoV-2 vaccine effectiveness assessment - Caus

o COVID-19 vaccine(s) effectiveness assessment (synthetic dataset)

« BY-COVID - WP5 - Baseline Use Case: SARS-CoV-2 vaccine effectiveness assessment - Data

« BY-COVID - WP5 - Baseline Use Case: SARS-CoV-2 vaccine effectiveness assessment - Stud hasPart [?]
« Common data model specification

« Diagram of analytical pipeline

o Conceptual phases

e README.md

Items that reference this one

BY-COVID WP5 T5.2 Baseline Use Case
BY-COVID - WP5 - Baseline Use Case: SARS-CoV-2 vaccine effectiveness assessment - Data Management Plan
BY-COVID - WP5 - Baseline Use Case: SARS-CoV-2 vaccine effectiveness assessment - Study protocol

distribution [?] https://github.com/by-covid/BY-COVID_WP5_T5.2_baseline-use-case/archive/refs/heads/main.zip https . //WWW n D m iS CO m/pa Cka q e/rO_Crate_ htm I
identifier [?] https://doi.org/10.5281/zenodo.6913045 Ih#tne-/haRiA Ara/lralAdAai/10 EDQ141 /1-AanndA RO12ANNAER



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

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

RO-Crate 1 ~ RO-Crate Metadata Specification 1.1

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

Terminology - Published: 2023-04-26

= - 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
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Arkisto o
®

Arkisto was a project website that aimed to outline a principled
approach to research data management.

BioConnect

JAX BioConnect is an index of research data that supports data
sharing, high-quality curation, and consistent data description.

Data Plant

DataPLANT's mission is to provide a sustainable and well
annotated data management platform for plant sciences.

Dataverse & AROMA

AROMA (ARP RO-Crate Manager) is part of Hungarian initiative
ELKH ARP, extending Harvard Dataverse to allow dynamic
metadata editing of data deposit metadata.

EGI AppDB

EGI's Application Database (AppDB) has support for RO-Crate
download, either as a JSON-LD metadata file or a ZIP archive.

Five Safes Crate

The Five Safes RO-Crate profile extend the Workflow Run RO-
Crate profile for use in Trusted Research Environments (TRE).

Language Data Commons of Australia L[K-A

LDaCA uses RO-Crate as an interchange and archive format for
language data, and is providing data discovery portals and APl
access to data using RO-Crate-centric APIs.

Autosubmit =20
S RUTOSLIBMIT
Autosubmit is an open source Python experiment and workflow
manager used to manage complex workflows on Cloud and HPC
platforms. Autosubmit uses RO-Crate to package the
configuration, traces (logs, metrics, databases, etc), and data of
experiments and workflows.

COMPSs @

The COMPSs programming model is able to record Workflow
Provenance in RO-Crate format, for governance and
reproducibility of computational experiments

Data Stewardship Wizard

A DSW

The Data Stewardship Wizard (DSW) is an interactive platform for
making data management plans

DeSci Nodes

The DeSci Nodes system has been developed by the DeSci
foundation, where dPID (distibuted Persistent Identifier) act as an
overlay of the Interplanetary File System (IPFS)

FAIRSCAPE

FAIRSCAPE is a framework for reusable cloud-based
computations using ARK identifiers with rich provenance in an
evidence graph and the Evidence Graph Ontology (EVI)

KEDO Data Lake

Knowledge Enhanced Digital Objects (KEDO) is an experimental
approach of building a data lake using a combination of
knowledge graphs, RO-Crate and PID records.

Life Monitor

Life Monitor is a testing and monitoring service for
being as part of the EOSC-
Life project. It aims to facilitate the execution, monitoring and

sharing of workflow tests over time, allowing to detect deviations
from expected workflow operation and provide useful feedback
to the workflow authors

RO-Crate is used by multiple international

RO-Crate in practice

LivePublication

LivePublication is a proof of concept of an executable paper,
which interactive visualization and statistical calculations can be
regenerated on the fly taking into consideration data sources
updated after the paper’s publication date.

PARADISEC

Pacific and Regional Archive for Digital Sources in Endangered
Cultures (PARADISEC) holds 16,100 hours of audio recordings and
2,800 hours of video recordings that might otherwise have been
Lost. These recordings are of performance, narrative, singing, and
other oral tradition. This amounts to over 220 terabytes, and
represents 1,370 languages, mainly from the Pacific region.

ROt ® RoHub

ROHub is a solution for the storage, lifecycle management and
preservation of scientific work and operational processes via
research objects. It makes these resources available to others,
allows to publish and release them through a DOI, and allows to
discover and reuse pre-existing scientific knowledge.

Research Object Composer

Research Object Composer is a REST API for gradually building
and depositing Research Objects according to a pre-defined
profile.

Survey Ontology

The Survey Ontology is an open vocabulary that allows
representing, annotating and sharing a representation of the
survey structure and the gathered responses.

UTS Cultural Datasets

The UTS Cultural Datasets project is collaborating with
Humanities and Social Science (HASS) researchers and is re-using
existing UTS Data infrastructure to build interactive services that
allow people to use the data.

Machine-actionable data management plans

RDA maDMP Mapper and Ro-Crate_2ma-DMP can convert
between machine-actionable data management plans (maDMP)
and RO-Crate.

PILARS

PILARS is a set of Protocols for Implementing Long-term Archival
Repository Services

rrkive.ord’

RRKive is a website aimed to outline a principled approach to
research data management with guidance on data storage and
metadata

Sciebo RDS

Sciebo RDS (Research Data Services) is a self-hosted interface
between data repositories and file storage solutions, assisting the
research data deposition process with annotations made using
Describo Online and stored as an RO-Crate

Time Layered Cultural Map (TLCMap)

Tc uar

TLCMap is a set of tools that work together for mapping
Australian history and culture which includes downloads of
geographical data packaged in RO-Crate

UTS Research Data Repository

The UTS Research Data Repository is a searchable portal for
discovering and accessing public datasets by UTS researchers.

projects

Applied across research domains —

from life sciences to cultural heritage

https://www.researchobject.org

/ro-crate/use cases

Wildlive portal

Senckenberg's Wildlive data portal, is a repository and analysis
platform for biodiversity monitoring.

WorkflowHub A WorkflowHub

WorkflowHub imports and exports Workflow RO-Crates, using it
as an exchange format. They are a specialization of RO-Crate for
packaging an executable workflow with all necessary
documentation. It is aligned with, and intends to strictly extend,
the more general Bioschemas ComputationalWorkflow profile.

Workflow Execution Service (WfExS)

WfExS-backend is a high-level workflow execution command line
program that consumes and creates RO-Crates, focusing on the
interconnection of content-sensitive research infrastructures for
handling sensitive human data analysis scenarios

ZBMed SemTec web pages

The Semantic Technologies (SemTec) team in ZB MED uses
GitHub pages to share research projects and corresponding
research artefacts/outcomes.
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Arkisto Platform - Describo

m n Resource: localhome/ptiworking/language-research-technologylcorpus-

FAIR-EASE

Collecting corpora for a
Language Data Commons

"@id": "#place-Kiriwina",
"Place",

"#geo-151.0,-8.6-151.2,-8.4"

"name": "Kiriwina"
B srotite: Language d

tools-sydney-sp

Bulid the Collection Manage Collection Data Files

About  Conforms To

Alnktothe T

Main profile for col

Related items =
Description

An abstract af the collectior

Collection Structure

Space and Time

atap

australian text

analytics platform
@® atap.edu.au

P

"@id": "#language-kij",
"@type": "Language",
”COde”: Hkij”,
"location": {
"@id": "#geo-150.294,-8.879-151.2,-8.32"

} jmmensieatl

"name": "Kilivila"

Browse Collection Entities Manage Templates

URL: https:f/purl.archive.orgflanguage-data-commons/profile#Cl

The Sydney Speaks Collection brings together three sub-corpora
of recorded spontanecus speech: Sydney Speaks 2010s, Sydney
Social Dialect Survey, and NSW Bicentennial Oral Mestory
Collection. The Sydney Speaks 2010s Corpus speakers Include &
cross-section of Sydney's residents, consisting of recordings

"@id": "#geo-150.294,-8.879-151.2,-8.32",
"@type": "Geometry",
"asWKT": "POLYGON((150.294 -8.32, 151.2

-8.32, 151.2 -8.879, 150.294 -8.879, 150.294
-8.32))"

3,

& Person: Catherine Travis m

https://www.researchobject.org/ro-crate/ldaca
httos://www.researchobiect.ore/ro-crate/paradisec
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ROHub: Earth
observation data

The EOSC project RELIANCE used RO-Crate to

package data cubes of earth observation data,

along with documentation, images and
workflows
— FAIR2ADAPT project

Connects to related infrastructures for
interactive execution/analysis.

Metadata includes temporal coverage, spatial
coverage and vertical coverage.

ROHub publishes the archived RO-Crates to
general-purpose repositories (Zenodo, B2Sh
for longevity and PIDs.

https://reliance.rohub.org/

https://www.researchobject.org/ro-crate/in-use/rohub.html

@ Reliance

https://w3id.org/ro- |d/6fa27870 cla4- 4386‘ -8d51-855d5ac932e

@ CAMS European air quality forecasts: REC

UJ @ My datacube project1

= @ https://reliance.adamplatform.eu/?dataset=69628:EU_CAMS_SURFACE_REC_G&f

eature=61a8b7865e7d1¢c79f36e35da
UJ @ My DC product 3

O D Screenshot 2023-03-27 at 14.46.39.png

DATA CUBE COLLECTION

@ CAMS European air quality forecasts: REC

16.03.2023 (15:48)

17.03.2023 (13:14)

17.03.2023 (14:39)

17.03.2023 (14:41)

136Kb 28.03.2023 (09:26)

Created: 16.03.2023 (15:48), last modified: 16.03.2023 (15:48)

https://reliance.adamplatform.eu/?dataset=69628:EU_CAMS_SURFACE_REC_G

Identifiers:
Collection ID: EU_CAMS_SURFACE_REC_G

Description:
CAMS SURFACE RESIDENTIAL ELEMENARY CARBON

SPATIAL COVERAGE
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Building an
EOSC ecosystem of
FAIR Workflows

* EOSC projects BY-COVID, EOSC-Life,
EuroScienceGateway, BioDT exchange rich
Workflow RO-Crates within an emerging
EOSC ecosystem of workflow services

 Workflow Crates transfer

e identifiers, authors, license, workflow system

* interoperable CWL description of the workflow
* software citations (e.g. tools used)

* required data sources

* test suites

* workflow execution provenance

executable workflows in their native format (e.g. Galaxy)

DeosC ‘ EuroScienceGateway
@ = Galaxy
EUROPE
N eosc \ cancer
/ |
‘ {@} EOSC-Life
RO-Crate
E-BY-COVID

g COMMONWorkﬂowHub s
WORKFLOW \ @
LANGUAGE . :
\\ Life Monitor  OPENEBENCH
‘4
v 1001
~~eosc | FAIR-IMPACT

https://workflowhub.eu/

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

https://w3id.org/ro/wfrun/ 14
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RO-Crate Profiles:
Community defined Content Checklists {@}

Profiles give a set of conventions, types and {@}

properties that minimally require and
expect to be present in that subset of
File,SoftwareSourceCode,ComputationalWorkflow (required) { A }
@ RO-Crate

RO-Crates.
Workflow Run
{&} - RO-Crate

hasPart.

File,SoftwareSourceCode,HowTo

"README.md" : CreativeWork 7

e Duck typing for creation, consumption,
rendering

"test" ! Dataset

"examples" . Dataset

e Classification for finding and
comprehension.

mainEntity:

File,SoftwareSourceCode,ComputationalWorkflow (reanred)

e Profile Crate for further defining
RO-Crates profile resources

license: (Text|CreativeWork)

e Key to extensibility and diversity

Recording provenance of workflow runs with RO-Crate, mms li
https://arxiv.org/abs/2312.07852 elgir
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RO-Crate tutorials

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

Sandbox (experimental): https://ro-crate.ldaca.edu.au/

Python: htips:

Creating an RO-Crate

i.or

roject/rocrate

RO-Crate Playground

In its simplest form, an RO-Crate is a directory tree with an ro-crate-metadata. json file at the top level that
contains metadata about the other files and directories, represented by data entities. These metadata consist both of

properties of the data entities themselves and of other, non-digital entities called contextual entities (representing, ot
e.g., a person or an organization).
(O Examples
Suppose Alice and Bob worked on a research task together, which resulted in a manuscript written by both;
additionally, Alice prepared a spreadsheet containing the experimental data, which Bob used to generate a diagram. ® Help
Let's make an RO-Crate to package all this:
(A Crate

from rocrate.rocrate import ROCrate

crate = ROCrate()

paper = crate.add_file("exp/paper.pdf", properties={

"name": "manuscript",
"encodingFormat": "application/pdf"

b

table = crate.add_file("exp/results.csv", properties={

"name": "experimental data",

ro-crate-metadata.json

£ Other Files

diagram = crate.add_file("exp/diagram.svg", dest_path="images/figure.svg", properties={

"encodingFormat": "text/csv"

b
"name": "bar chart",
"encodingFormat": "image/svg+xml"

b

About

JSON Visual Editor

About

Related People, Orgs & Works
Structure

Provenance

Space & Time

Software & Hardware

Others

Schedule

00:00

00:17

00:24

00:28

00:31
00:39

00:46

00:50
00:54

01:00

Setup

1. Introduction

2. Turning a folder into an RO-Crate

3. Making a metadata descriptor

4. Declaring the root folder

5. Describing the root entity

6. Adding cross-references

7. Data entities

8. Contextual entities

9. Authorship in crates

10. Validating JSON-LD

Download files required for the lesson

How do | package data in a FAIR way?

How can | list the authors of individual files?

Can | use multiple licenses in the same data package?
How can | visualize JSON-LD metadata?

How can | start a new RO-Crate?

Which RO-Crate version is used?
How can the crate self-identify as an RO-Crate?

What is the root folder?

How can | describe the crate?
How do | specify the license of the RO-Crate?

How can | describe an entity further?
How can | cross-reference different entities?

How do | describe the files in my RO-Crate?

How can | describe things in the world?
How can | give details about licenses?

How can | list who made the content of the crate?
How do | affiliate a person with their place of work?

How can | validate the JSON-LD?

HTML Preview

ANEW! Farms to Freeways Example Dataset

0 @id >

© @type >

Conforms To >

Current Entity: M NEW! Farms to Freeways
Example Dataset

arcp://name,farms-to-freeways/

Persistent, managed unique ID in URL format (if
available), for example a DOI for a collection or

an ORCID, personal home page URL or email

address for a person

Dataset

RepositoryCollection

+ Select

O The type of the entity.

https://purl.archive.org/
language-data-commons/
profile#Collection

Create New Entity

< All Entities Unlinked

Enter keyword to filter the val
1 2 3 4 o
 Dataset | RepositoryCollection

NEW!! Farms to Freeways
Example Dataset

PropertyValue VNP3

Organization
Western Sydney University

ContactPoint

Contact Katrina Trewin

OrganizationReuseLicense

Attribution 3.0 Australia
(CCBY 3.0 AU)

Validate

SUCCESS: A JSON-LD document that
describes the RO-Crate with structured data in
the form of RO-Crate JSON-LD.

SUCCESS: Has a context https://w3id.org/ro/
crate/1.1/context named "RO-Crate JSON-LD
Context”, version 1.1.3

WARNING: Root Data Entity has appropriate
@id. Is: arcp://name,farms-to-freeways,
corpus

SUCCESS: Found required property: @type
SUCCESS: Found required property: @id

SUCCESS: Found required property: name

SUCCESS: Found required property:
description

SUCCESS: Found required property:
datePublished


https://www.researchobject.org/ro-crate/tutorials
https://ro-crate.ldaca.edu.au/
https://pypi.org/project/rocrate/
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Building Interoperable Earth Science & Environmental Services

General Introduction on
Interoperability:
Work done in FAIR-Impact

Esteban Gonzalez Guardia,
Universidad Politécnica de Madrid

«objects. tive « modifier ob
+ str{modifier_ob)) # modifier ob is the active)

Lelect ~ 0 ;
ot o s 110 e

FAIR-EASE has received funding from the European Union's Horizon Europe Framework Programme
(HORIZON) - under grant agreement No. 101058785.
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What is interoperability?

= Interoperability - a characteristic of an IT system, whose interfaces are completely understood, to work with
other IT systems, at present or in the future, in either implementation or access, without any restrictions or
with a controlled access [Source: Wikipedia]

= Interoperability is focused on making sure that the data can be integrated with other data, and can be used
with applications or workflows for analysis, storage, and processing. Furthermore, the following principles are
identified (for data and its corresponding metadata) [Source: FAIR Data Principles:
https://doi.org/10.1038/sdata.2016.18]:

o I1. (Meta)data use a formal, accessible, shared, and broadly applicable language for knowledge
representation

o |2. (Meta)data use vocabularies that follow FAIR principles
o 3. (Meta)data include qualified references to other (meta)data

Source: Semantic challenges of Open Science, the EOSC perspective. Oscar Corcho (UPM). 2022


https://doi.org/10.1038/sdata.2016.18
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EOSC Interoperability Framework

Successful, effective, homogeneous and sustainable “data” sharing inside and across
research communities

Researchers, research infrastructures, service providers, EOSC
service developers, funders, organizations, project managers, SMEs, citizens ... Users

FAIR
Digital
Object

i
Open Science training
] i 1

Service Catalogue

Services Data Sources
Digital

Object Othar Service Categorles

....... T EOSC Supply
ditach : aakic: Portal

Service |
Provider |

; N
_ RN
0ty oS

This architecture will change in the future
with the adoption of the EOSC Nodes

Source: European Commission: Directorate-General for Research and Innovation, Corcho, O., Eriksson, M., Kurowski, K., Ojstersek, M. et al., EOSC interoperability framework —
Report from the EOSC Executive Board Working Groups FAIR and Architecture, Publications Office, 2021, https://data.europa.eu/doi/10.2777/620649



https://data.europa.eu/doi/10.2777/620649
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Layers on interoperability in EOSC IF

Interoperability Governance ~ Copyright
Governance Licenses  pata protection

Bringing communities together Legal - GDPR
Rules of participation Interoperability

Pollcy Organisational
Interoperability

Community standards
Metadata & Ontologies
Interpretation of meaning &
structure

Frameworks Semantic
Infrastructure providers SALETaperaRty

Services Technical
Interoperability

9IUBUIIN0D IIIAISS 1|qnd
pajeabajuj

The European Interoperability Framework four levels of interoperability

Source: Semantic challenges of Open Science, the EOSC perspective. Oscar Corcho (UPM). 2022
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Interoperability & Research Objects

What is the role of Research Objects & RO-Crate?
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Interoperability & Research Objects

= |n the context of EOSC IF, they use the term Digital Object to refer to the
kind of objects that allow binding all critical information about any entity.

= |t includes research data, software, scientific workflows, hardware designs,
protocols, provenance logs, publications, presentations, etc., as well as all
their metadata (for the complete object and for its constituents)

= Research Objects, plus RO-Crate, are examples of Digital Objects.
o Itis a good option for sharing information.
o Adaptable to resource’s nature.
o Metadata defined by semantic artefacts

Source: European Commission: Directorate-General for Research and Innovation, Corcho, O., Eriksson, M., Kurowski, K., OjsterSek, M. et al., EOSC interoperability framework —
Report from the EOSC Executive Board Working Groups FAIR and Architecture, Publications Office, 2021, https://data.europa.eu/doi/10.2777/620649

B e e ———



https://data.europa.eu/doi/10.2777/620649
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Challenges

How to assess the FAIRness of a Research Object

Can we use them for legal interoperability?




D Ee0SC

FAIR Assessment Approach

1 Aggregate the FAIRness of each component and the RO itself
B Each component of the RO has its own FAIRness score

1 We use the tool FAIROs to assess the FAIRness of the Research Objects and other external
tools for each resource.
m Datasets: F-UJI
m Ontologies -> FOOPS
m Software -> Custom tool

d How can we aggregate all obtained results?

m Score system: Using aggregation metrics (we have applied two)

m Isitascore system enough?
e Provenance needed!

Source: Wolniewicz, M. FAIR Research Object Assessment: A landscape analysis.



https://doi.org/10.5281/zenodo.4063720
https://foops.linkeddata.es/FAIR_validator.html
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Landscape analysis on Rohub

B failed [ passedusing RO-Crate (only) [ passed using assessmenttool |ntero perab'e
100% I '
I |
2 ! I We analyzed ROs from
g 75% I I ROHub.
=3 |
5 11
£ I | ROHub uses JSON-LD,
s 50% | | which represents
g : I knowledge using the
C os% I I RDF standard.
g l '
s I ' RO-Crate relies on
2 0% : Schema.org, a popular

A QR R T . R . R R P, SR, . i
QT AT QT TR I QY o & 5Q:\¢), th'b vocabulary to describe
I - - resources on the Web
FAIR principle

Source: Wolniewicz, M. FAIR Research Object Assessment: A landscape analysis.

R a—S—S—————————
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Using an specification like RO-Crate to describe Research
Objects gives_.a more realistic picture of their FAIRness.

Source: FAIR IMPACT
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We study the impact of the GDPR on legal interoperability in practice.

We created a landscape analysis to study the foundation for a legal
interoperability framework, by evaluating the relevance of existing widely
adopted metadata schemas and controlled vocabularies used in data
repositories for the description of legal constraints.

Source: Rouchon, O., Kraaikamp, E., Gonzalez, E., Fink Kjeldgaard, A. S., Pedersen Tenderup, N., Davidson, J., Hodson, S., Rettberg, N., & Scharnhorst, A. (2024). D6.2 - Core
metadata schema for legal interoperability (Versiéon v1). Zenodo. https://doi.org/10.5281/zenodo.11104269


https://doi.org/10.5281/zenodo.11104269

DEe0SC

[ The RO-Crate specification does not include a specific element designed explicitly for
describing access policies.

. There is only one attribute to refer to the entity of the property rights,
copyrightHolder

[ The RO-Crate specification does not include specific elements to describe data
protection and privacy.

Source: Rouchon, O., Kraaikamp, E., Gonzalez, E., Fink Kjeldgaard, A. S., Pedersen Tenderup, N., Davidson, J., Hodson, S., Rettberg, N., & Scharnhorst, A. (2024). D6.2 - Core
metadata schema for legal interoperability (Versiéon v1). Zenodo. https://doi.org/10.5281/zenodo.11104269


https://doi.org/10.5281/zenodo.11104269

ceosc|mr-EAsE General Introduction on Interoperability:
Work done in FAIR-Impact

What is interoperability in the EOSC context?

Source: Oscar Corcho, Universidad Politécnica de Madrid
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Building Interoperable Earth Science & Environmental Services

Practical Use-cases of
RO-Crate

end -add back the deselected mirro

.cbjects.Bbtive = modifier ob .
+ str(sodifier_ob)) & modifier ob is the active!

Lelect ~ 0 y
wctond b e 1009 e
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FAIR-EASE has received funding from the European Union's Horizon Europe Framework Programme
(HORIZON) - under grant agreement No. 101058785.
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Use Case 1:
Workflows in Galaxy

Marie Josse, CNRS, FR




TR, siodiersity data exploration https://earth-system.usegalaxy.eu/ e

aneosc |FAR-EASE  Galaxy an open source platform

(&) O B &2 https://earth-system.usegalaxy.eu 110%  v5 @ L @ N

nport bookmarks... i OBM-Agenda = Galaxy|Europe ‘= conda-forge | commu... [ GCC CoFest 2024 -Cro... @ Galaxy | Configuredb... @ Galaxy = Galaxy | Datarmor Test ™ Boite de réception (3... g Home - Galaxy Comm... [@ Element [3] | galaxy-iu...

Galaxy Earth Sy A Workflow Visualize Data~ Help~ User~ 7@ 252 A

L Tools b 4 History + =
i Welcome to Galaxy for Earth

B search tools ¥ x {A\.D e O S C | FA I R e EAS E System and environment search datasets

Marine Omics: SMBGC

sols Get Data )
annotation
* Send Data
i Collection Operations B 201M8 a 5 W
= GENERAL TEXT TOOLS 2
«f : = :
';::;s Text Manipulation 26: 48574534 LA
Filter and Sort 25: Sanntis output data @

lization Join, Subtract and Group 24: InterProScan on data 23 (ts @ |

= Convert Formats v)
fories Annotation 23: Regex Find And Replaceon @ ,
. . data 19
n Climate Analysis
L GENERAL INTERACTIVE TOOLS 22: Sanntis output data genban @ |
tiview |
k
- Interactive tools
. EARTH AND ENVIRONMENTAL DYNAMICS 21: Prodigal Gene Predictorond @ ,
asets
. ata 15 : complete starts file
& Water Coastal Dynamics
s Earth Critical Zone 20: Prodigal Gen? Predictoron @
data 15 : nucleotide sequences
Volcano file
ENVIRONMENTAL BIO-GEOCHEMICAL = .
19: Prodigal Gene Predictorond @
ASSETS . . .
ata 15 : protein translations file
Bio-geochemical
i i ithi i ir- y i isuali 18: Prodigal Gene Predictorond @
BIODIVERSITY OBSERVATION Galaxy for Eénh System anq er.mroTlmem wag implemented within the project Fair E‘ase. It's a vmual' platform to process, analy.se and Ylsuallze ;anh dig; ¢ |
_‘ ! System, Environment and Biodiversity data. It is based on the Galaxy framework, which guarantees simple access, easy extension, flexible adaption to ata 15 : coordinates
Cations Marine Omics personal and security needs, and sophisticated analyses independent of command-line knowledge.

&

tings

DIVAnd Data-Interpolating Variational Content 16: InterProScan on data 15 (ts @ ,

Analysis in n dimensions v)


https://earth-system.usegalaxy.eu/

aneosc |FAR-EASE - Advantages of RO-Crate in Galaxy

 Sustainability of Galaxy’s

workflows

+ Reproducibility and iy v,
— N
interoperability from one m‘ =
¢ »
platform to another of Galaxy’s s

workflows

= Galaxy

* Implemented within Galaxy’s

core
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[ Edit ]

Workflow Preview [ & Dowriad y
About This Workflow

Galaxy Earth system Q Marine Omics identifying biosynthetic gene clusters - Version 5
https://earth-system.usegalaxy.eu/ Author
Come try our earth system subdomain and test our tutorials with the earth-system tag ! marie.josse

XX\
A nE

3: Sanntis: Build Genbank = P
Inputa ide fasta file ‘ (
A

) Input a protein fasta file

output (input) P

All published Workflows by marie josse

w @ Genbank file D
{genbank)

Creators

& Marie Jossé

>

£ Input a Genbank file

Input the tabular file from
InterProScan

Description
Secondary metabolite biosynthetic gene cluster (SMBGC)
Annotation using Neural Networks Trained on Interpro Signatures

SMBGC Annotation
) Specify input file e‘(gm)

€ Specify training file

o ocbu(pul (genbank, gff3,

ssal) Tags
. Protein fasta file 5
(fasta) # 4: Regex Find And Replace e earlh-system _
v
[ @ output_fnn (fasta) D B Select lines from 8 Protein FASTA File :
License

[ @ output_start {tabular) €

Tabular file (.tsv)
(tabular)

Clean protein fasta
@file
(input)

Creative Commons Attribution 4.8 International [

Last Updated
Friday Aug 9th 10:07:53 2024 GMT+2

— 64% =+

Sharing
Use the following link to share preview of this workflow: https:/
useaalaxv.eu/oublished/workflow?id=b9c938d1af®8124b 0. Manace




oeosc |rar-ease  EXporting a workflow invocation in
RO-Crate

Invoked Workflow: "Marine Omics identifying biosynthetic gene cl...

© invoked 8 minutes ago % Workflow Version: 6 | & Edit |
& History: Marine Omics: SMBGC annotation

Overview Inputs Outputs Report Export

6 of 6 steps successfully scheduled.

| Generste POF 5 of 5 jobs complete.
/z/  Run the workflow | (E—— -

B EOSC FAIR-EASE

# Step 2: Prodigal Gene Predictor ov
Galaxy Earth system &

. https://earth-system.usegalaxy.eu/ / Step 3: Sanntis: Build Genbank ov
° Galaxy SaVGS a” the analy‘“cal Steps Come try our earth system subdomain and test ou = - » .
& of the workflow in your history # sienS:Interrosean ov
This is an input w J l’ Sjgp 6: &nﬂﬁs imﬁf! nmy_! Iﬂﬁﬂ'ﬂ ggne&lum ° N
/# 2:Prodigal Gene Predictor 4 /
o
= 5%+ -
No Job Selected
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RO-Crate

/2‘/  Run the workflow

» Galaxy saves all the analytical
t fth kflow i
o steps of the workflow in your

history

\l, « Generate the RO-Crate from
this history

Invoked Workflow: "Marine Omics identifying biosynthetic gene cl...

© invoked about 4 hours ago
& History: Marine Omics: SMBGC annotation

Overview Inputs Outputs Report Export

Research Object Crate (RO-Crate)
RO-Crate is a community effort to establish a lightweight approach to packaging research data with their metadata. It is ba:

in JSON-LD, and aims to make best-practice in formal metadata description accessible and practical for use in a wider varig
individual researcher working with a folder of data, to large data-intensive computational research environments.

Learn more about RO Crate.

BioCompute Object

A BioCompute Object (BCO) is the unofficial name for a JSON object that adheres to the IEEE-2791-2020 standard. A BCO is
High-throughput Sequencing (HTS) analysis results, data set creation, data curation, and bioinformatics verification protocols.

Learn more about BioCompute Objects.

Instructions for creating a BCO using Galaxy.

File

Export the invocation to a compressed File containing the invocation data in Galaxy native format.

3. Workflow Version: 6 = [ Edit

‘VGeneme* [+

Download Invo

Object Cra

Generate & & !‘

designed to communicate




https://workflowhub.eu/

NN EO0SC :

dpWorkflowHub  QBrouse - @

A registry for describing, sharing and publishing scientific computational workflows

QAbout~ @Help~ Register Login

WorkflowHub aims to facilitate discovery and re-use of workflows in an accessible and interoperable way. This is achieved through extensive use of open standards

and tools, including , A and , in accordance with the FAIR principles.

WorkflowHub supports workflows of any type in its native repository.

Learn more

Welcome to WorkflowHub

« Help is available on about workflowhub.eu
« Report any issues or suggest new features on GitHub
o For questions or feedback, please use the feedback form

Want to join the WorkflowHub community?
See our current activities and upcoming meetings here

Latest additions Find content

Register

Shortcuts

= Marine Omics identifying biosynthetic gene ¢

e e R S I Browse Workflows Browse Collections

o el

enome Report ASM analyses (one-asm HiFi + HIC)

= ERGA-
Galaxy

Discover workflows relating to SARS-
CoV-2/COVID-19

w WFCommons

Looking for WfCommons? Click here

Current Workflow Types

» Common Workflow Language
* Galaxy

« KNIME

 Nextflow



https://workflowhub.eu/
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‘.WorkﬂowHub QBrowse ~ = Create ~ Search here... OAbout~ @Help~ @Myltems & Marie Jossé ~

New Workflow
@ What is a Workflow?

Currently there are three ways to register a workflow:
« Upload/Import Files - upload a workflow file (or import from elsewhere on the web), along with an optional diagram and CWL description if you have one
« Import Git Repository - import a Git repository from GitHub, GitLab or any other publicly accessible git repository on the web.
« Upload/Import Workflow RO-Crate - upload or import a Workflow RO-Crate (Note: this format is under development, click here to find out more)

Currently supported workflow types are: , ARA, Autosubmit, BioCompute Object, Bpipe, Combine multi-wavelength workflows, Common Workflow Language, COMPSs, Docker, Galaxy, Integrating several EU-RI datasets with focus on preclinical and
discovery research bioimaging, Janis, Jupyter, KNIME, MGnify Taxonomic profiling pipeline , Nextflow, ONTViSc, Perl, Pi, Python, Quarto Markdown, R markdown, R Markdown document, Rbbt, Scipion, Shell Script, Snakemake, Uniform Interface to
Computing Resources, Workflow Description Language.

Upload/Import Files Workflow RO-Crate *

Import Git Repository The zipped Workflow RO-Crate.

Local file Remote URL

or Cancel

Upload/Import Workflow RO-

Crate

Invocation-of-Marine-Omics-identifying-biosynthetic-gene-clusters-at-2024-08-13T092512381555.rocrate.zip

About WorkflowHub | Provide feedback | Acknowledgements | Credits | Terms & Conditions | Privacy Policy | Cite us | Contact us Powered by
FAIRDOM

Copyright © 2008 - 2024 The University of Manchester and HITS gGmbH
ccecw
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“WorkﬂowHub QBrowse + < Create ~ Search here.. @About~ @Help~ ErMyltems & Marie Jossé ~
Workflow was successfully uploaded and saved.

=G:m Marine OmiCS identiinng biosynthetic gene CgSubscribe  {&} Download RO-Crate = RunonGalaxy =~ & Addnew~ () Actions ~
C|USterS Version 1

Overview  @Files  iZ Related items m m

Workflow Type: Galaxy @ Creators and Submitter l- l.

Secondary metabolite biosynthetic gene cluster (SMBGC) Annotation using Neural Networks Trained on Interpro Signatures

Creator
Marie Jossé @) Version History

e mmmmmmmmm e - Submitter

1 H H 1 : B -

: Workflow Inputs , & Marie Jossé Versngp 1 (earliest) Created 21st Aug 2024 at 09:17 by Marie Jossé

! | No revision comments

| | Fastanucelotide file | !

: T | m B master cd239c1

w_ta Tool
] Prodigal Gene Predictor Prodigal G
selectionfinput_nuc input

selectionjinput_prot | Regex Find And Replace | Citation

Make your Workflow easily citable by generating a DOI
for it.

I Sanntis: Build Genbank |

/ ksgech‘onﬁnpul t_genbank

This Workflow version must be frozen before

Sanntis: identify biosynthetic gene clusters | being eligible for a DOI.
: ______ ‘ e g e e S ] g : | Z» Freeze version
:| Genbank file || SMBGC Annotation || Tabular fle (tsv) || Clean proteinfastafie || Proteinfastafie | |
! i
I Workflow Outputs ! (RESET |
R B N R R S e e S e s e plo et =)
License

Click and drag the diagram to pan, double click or use the controls to zoom.




cneosc |FarR-EASE - Run my workflow from Workflowhub
to Galaxy

‘%WorkﬂowHub Q Browse v Search here @About~ @Help~ Register  Login
=. Marine Omics identifying biosynthetic gene @ Doz Ro-orat
clusters veson

4 Workflow Visualize Data~ Help~ User~ &

Fasta nucelotide file *

o D | - 1: BGCOOO1472na -
accepted formats v

BGCO001472.fna

Expand to full workflow form.
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Invoked Workflow: "Marine Omics identifying biosynthetic gene cl...

© invoked 8 minutes ago &% Workflow Version: 6 B Edit . datasets

& History: Marine Omics: SMBGC annotation

Overview Inputs Outputs Report Export
a v 5 P || collections_attrs.txt

R 6 of 6 steps successfully scheduled. S
‘ e 5 of 5 jobs complete. ‘ A} datasets_attrs.txt
X Hide Graph I Step 1: Fasta nucelotide file v || datasets_attrs.txt.provenance

B EOSC FAIR-EASE

# Step 2: Prodigal Gene Predictor ov \ } export_attrs.txt

Galaxy Earth system @

https://earth-system.usegalaxy.eu/ / Step 3: Sanntis: Build Genbank ov
Come try our earth system subdomain and test ou

|| implicit_collection_jobs_attrs.txt

|~ | implicit_dataset_conversions.txt

/# Step 4: Regex Find And Replace ov =
invocation_attrs.txt
# Step5: InterProScan ov =] X
\ } jobs_attrs.txt
This is an input ’§| 6:S |'| E l - °V =

|| libraries_attrs.txt

|~ | library_folders_attrs.txt

@ ro-crate-metadata.json

F 2 Prodigal Gene Predictor
o

@ 1job successful.

- 75% +

No Job Selected
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"@context": "https://w3id.org/ro/crate/1.1/context",
"@graph": [
{
"@id": "./",
"@type": "Dataset",
"conformsTo": [

{

Nom "@id":

. datasets 1'
. workFlows %,

L
|| collections_attrs.txt

"https://w3id.org/ro/wfrun/process/0.1"

"@id": "https://w3id.org/ro/wfrun/workflow/0.1"

"@id": "https://w3id.org/workflowhub/workflow-ro-crate/1.0"

1,

|;‘1 datasets attrs.txt "datePublished": "2024-08-12T07:36:28+00:00",
=) = "hasPart": [
— {
|* ] datasets_attrs.txt.provenance "@id": "workflows/ad44ffd6c34f64433.ga"
!’_] export_attrs.txt "@id": "workflows/a44ffd6c34f64433. gxwf.yml"
= },
|'—* | implicit_collection_jobs_attrs.txt {
= "@id": "workflows/ad44ffd6c34f64433.abstract.cwl”
|f‘1 implicit_dataset_conversions.txt }'
j "@id": "workflows/a44ffd6c34f64433.html"
|f | invocation_attrs.txt +
= {
= b "@id": "datasets/BGCOO01472.fna_31e7840b5aedcad365fcd5423bbf227f. fasta"
!;] jobs_attrs.txt }'
|;'] libraries_attrs.txt "@id": "datasets/Prodigal Gene Predictor on data 1 protein translations file 31e7840b5aedca43c08e5935886a0a6c.fasta"
— z,
|i'l library_folders_attrs.txt "@id": "datasets/Regex Find And Replace on data 11 31e7840b5aedca43f17b497c109f9250.fasta"
. Iy
|°‘] ro-crate-metadata.json { e : .
— "@id": "datasets/Sanntis output_data 31e7840b5aedca4309892dd15e10502a.9ff3
+
{
"@id": "datasets/Sanntis_output_data_genbank_31le7840b5aedcad43aefadde8f242ed6d.genbank"”
+
{
"@id": "datasets/InterProScan_on_data_15 (tsv) 31le7840b5aedca43a79360035a3fba29.tabular"”
+
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{

FAIR-EASE

"@context": "https://w3id.org/ro/crate/1.1/context",
@griph 3 1 By convention, in RO-Crate the @id value of ./ means that this document

describes the directory of content in which the RO-Crate metadata is located.
This means that where the ro-crate-metadata.json here is the RO-Crate root

Dataset"

ype™:
“conformsTo": [

"@id": "https://w3id.org/ro/wfrun/process/0.1"
Iy
{
"@id": "https://w3id.org/ro/wfrun/workflow/0.1"
I8
{
@id": "https://w3id.org/workflowhub/workflow-ro-crate/1.0"

"2024-68502707:36:28;580:60", Creation time of the RO-Crate 12th August 2024 at 07:36am GMT

"@id": "workflows/a44ffd6c34f64433.9a"
+
{
"@id": "workflows/a44ffd6c34f64433.gxwf.yml"
Iy
; d flows/ad4ffd6c34164433 1
@id": " k d .abst t.cwl” .
Y : HOTKILOME 3 ¢ apstractoy Initial dataset uploaded by the
{ user

"workflows/ad44ffd6c34f64433 . html"

"datasets/BGC0001472.fna_31e7840b5aedcad365fcd5423bbf227f. fasta"

"datasets/Prodigal Gene Predictor on data 1  protein translations file 31e7840b5aedca43c08e5935886a0a6c.fasta"

"datasets/Regex Find And Replace on data 11 31e7840b5aedca43f17b497c109f9250.fasta"

"datasets/Sanntis output_data 31e7840b5aedca4309892dd15e10502a.9ff3"

"datasets/Sanntis_output_data genbank 31e7840b5aedcad43aefadde8f242ed6d.genbank"

"datasets/InterProScan_on_data_ 15 (tsv) 31e7840bSaedcad3a79360035a3fbha29.tabular"

A concrete example of a RO-

Crate

Data consumed and produced by
the workflow

Data produced by the 1st tool and used as input by the following tools
Data produced by the 2nd tool and used as input by the following tools

Data produced by the last tool and used as input by the following tools

Data produced by the 2nd bis tool and used as input by the following

tools
Data produced by the 3rd tool and used as input by the following tools
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~

"@id": "datasets/Regex Find_And_Replace on data 11 31e7840b5aedca43f17b497c109f9250.fasta" Tree StrUCture Of the foIderS

and files next to this file the
"@id": "datasets/Sanntis_output_data 31e7840b5aedca4309892dd15e10562a.gff3"

ro-crate-metadata.json
"@id": "datasets/Sanntis output_data genbank 3le7840b5aedcad3aefad4e8f242ed6bd.genbank"

"@id": "datasets/InterProScan_on data 15 (tsv) 31e7840b5aedcad43a79360035a3fba29.tabular" N; et

"@id": "datasets attrs.txt" .workﬂows

*@id": “jobs attrs,txt® \i] collections_attrs.txt
"@id": "implicit collection jobs attrs.txt" || datasets attrs.ext

"@id": "collections attrs.txt" L] tatsels S DEprovenance

~ | export_attrs.txt

"@id": "export attrs.txt" =
\; ‘| implicit_collection_jobs_attrs.txt

"@id": "libraries attrs.txt" . oy 2
implicit_dataset_conversions.txt

e et et e e e e b e e e T e e e e Do e e b e e e e R e e B o
\l‘\

"@id": "library folders_attrs.txt" ‘;’1 invocation attrs.txt
, =] )
"@id": "invocation_attrs.txt" | = j jobs_attrs.txt
J
it
1 = - .
I "license": "CC-BY-4.0", License of the workflow || libraries_attrs.txt
LITEITCLLy e

"@id": "workflows/ad44ffd6c34f64433.gxwf.yml"

| library_folders_attrs.txt

l

Iy
"mentions": [ —
)| ro-crate-metadata.json

"@id": "#5e04475a-635e-4420-bbd0-5a837587018e"

"@id": "ro-crate-metadata.json",
| “@tvpe": "CreativeWork",



oneosc|rair-ease A concrete example of a RO-Crate

"startTime": "2024-08-09T08:07:41.964440" Date of when the workflow was runned

"@id": "datasets/BGC0001472.fna 31e7840b5aedcad365fcd5423bbf227f.fasta",
"@type": "File",
"encodingFormat": "text/plain”, Start of the workflow with some
"exampleOfWork": {

"@id": "#l12faaba3-119e-4b9d-a025-cld7a41229a7"
}'

"name": "BGCOOO1472.fna" .
%s used for the analysis

metadata on the initial dataset

"@id": "#12faaba3-119e-4b9d-a025-cld7a41229a7",
"@type": "FormalParameter",

"additionalType": "File",

"description": "",

"name": "BGCO001472.fna"

s

!
"@id": "datasets/Prodigal Gene Predictor on data 1  protein translations file 31e7840b5aedca43c08e5935886a0abc.fasta",
"@type": "File",
"encodingFormat": "text/plain",
"exampleOfWork": {
"@id": "#3d4ac293-cadb-4ed7-8ceb-35263b29f021" ‘
1, 1st tool used: Prodigal
"name": "Prodigal Gene Predictor on data 1 : protein translations file"
}:
{

"@id": "#3d4ac293-cadb-4ed7-8ceb-35263b29f021",

"@type": "FormalParameter",

"additionalType": "File",

"description": "",

"name": "Prodigal Gene Predictor on data 1 : protein translations file"

PR RRiiiiSSi;ii;iSESE SSSSSSSSSEEERR

"@id": "datasets/Regex Find_And Replace on_data 11 31e7840b5aedca43f17b497c10979250.fasta",
"@type": "File",
"encodingFormat": "text/plain",
"exampleOfWork": {
"@id": "#abl5d3fd-bldb-4584-9c38-71de02b307e6"
}, 2nd tool used: Regex

"name": "Regex Find And Replace on data 11"

}, Find And Replace

"@id": "#abl5d3fd-bldb-4584-9c38-71de02b307e6",
"@type": "FormalParameter",

"additionalType": "File",

"description": "",

"name": "Regex Find And Replace on data 11"
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Reuse a RO-Crate

A Workflow Visualize Data~ Help~ User~ &

T —— Workflow: Marine Omics identifying biosynthetic gene clusters (imported from uploaded file) (version:

All the datasets needed 1) o

Run Workflow
InterProScan_on_data_15_(tsv)_: tabular ’

to re-run the exact same

workflowﬂ
Nom

Prodigal_Gene_Predictor_on_data_1__complete_starts_file_31e7840bSaedcad35bf9900f03ce048¢.tabular Fasta nucelotide file *

O 0 -

accepted formats v

Prodigal_Gene_Predictor_on_data_1__« i 1 .genbank

1: BGCOOO1472.fna v
Prodigal_Gene_Predictor_on_data_1__nucleotide_sequences_file_3 fasta

Prodigal_Gene_Predictor_on_data_1__protein.t file fasta BGCO001472.fna

Regex_Find_And_Replace_on_data_11_31e7840bSaedca43f17b497¢109f9250.fasta Expand to full workflow form.
Sanntis_output_data_31e7840bSaedca4309892dd15e10502a.9ff3

Sanntis_output_data_genbank _; genbank

collections_attrs.txt

ﬁ Workflow Visualize Data~ Help~ User~

datasets_attrs.txt
Workflow: Marine Omics identifying biosynthetic gene clusters (imported from uploaded file) (version:

datasets_attrs.txt.provenance N

a44ffd6c34f64433.abstract.cwl 4 7
export_attrs.txt Expand to full workflow form allows  Histery Options

| a44ffd6c34f64433.ga

invocation attrs.txt - [ 1: Fasta nucelotide file - BGCO881472.fna S
Readable format by Fasta nucelotide file *

jobs_attrs.txt .

b galaxy tO |mp0rt the By O | - 25: Regex Find And Replace on data 21 -
accepted formats v

libraries_attrs.txt workflow pleden

lib fFold thrs. bt / 2: Prodigal Gene Predictor - Create the protein fasta file (Galaxy Version 2.6.3+galaxy®) v

ibrary_folders_attrs.
/ 3: Regex Find And Replace - Remove useless * in the protein fasta file (Galaxy Version 1.0.3) v
) ro-crate-metadatajson

F a4 is: Build - Use of y Version 0.9.3.5+galaxy1) v
/ 5: InterProScan - Create TSV file for Sanntis (Galaxy Version 5.59-91.8+galaxy3) v
F 6 is: identify biosy ic gene y Version 0.9.3.5+galaxy1) v

implicit_collection_jobs_attrs.txt

— | 344ffd6c34F64433.gxwk.yml

implicit_dataset_conversions.txt
- 344ffd6c34f64433.html

you to change all the different
parameter of each step before

running the workflow

Send results to a new history

® No




aneosc |FAR-EASE  Contribution opportunities

= o galaxyproject / tralning-material Q Type 7)to search

» Ameliorate the RO-Crate profile R

Update of ro-crate export #5228 B > Code +

(SEELE shiltemann merged 3 commits into galaxyproject :main from Maries9:rocrate (CJlast week

* Add details on the resources
Q) Conversation 5 - Commits 3 [ Checks 3 [® Files changed 4 +14-21 EumEE
used (CPU, GPU, run time,...) o === —

Updating the RO-Crate tuto to fit the galaxy interface. i ¥
@ (®1 Assignees
. No one assigned
e Documentation R w———— T

A start of contribution to

Labels
improve the © (@ github-actions bor added the fair label last week &
p Add the metadata Of the tools documentation ’ @ shiltemann reviewed last week Viow ieviswad chegos :::::
topics/fair/tutorials/ro-crate-in-galaxy/tutorial.md Outdated % Show resolved siice
No milestone
’ @ shiltemann reviewed last week View reviewed changes Development
» Add possibill ity to dire Ctly import a e e e © g | S ooty s s
- add snippet erifi 1cbc368 None !
RO-Crate in Galaxy el S,

With FAIR-EASE we wish to build up knowledge on RO-Crate (we’re starting

from scratch) to contribute to ameliorate the RO-Crate functionalities of Galaxy
—_———————————————————————————————————————————————>




ONEO0SC | FAIR-EASE

THANK YOU !

This a work in collaboration with :

NEO0SC | AqualNFRA = Galaxy

EUROPE

N E0SC | EuroScienceGateway

NN EOSC | FAIR-EASE




N EO0SC | FAIR-EASE

Use Case 2:
Data management

Marc Portier, VLIZ, BE




NEe0SC

data.emobon.embrc.eu
combining git + rocrates
roprofiles
achieving LOD publication of data through gh actions and
fair-signposting, linked open data
large file support tech detail
support tech harvesting
human consumption
browsing the web approach
analysis based on linked open data
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o
©

European Marine Omics
Biodiversity Observation Network

= A long-term omics observatory
of marine biodiversity

Shared procedures & datamanagement
@FAIR-EASE aka pilot 5

(5.3.1 Marine Omics Observatory)

The distributed data management

for embrc/emo-bon is

o based on github & RO-Crate

o targeting a Linked-Open-Data publication
(5% semantic web) of the data
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data.emobon.embrc.eu/** (LOD)

@ European Marine Omic:  x

€ 5 C =% dataemobon.embrceu/#profiles

[0 VUZgeneral [ VLIZ:OpSciT... [J code&semweb [3 due2024-04-.. [J PRJS [J SFTWRS [ 202408 FAIRE... [ FED4.3.v0.1 (.

@l D5.3_MareGra... [ FAIREASE 2d,

B 2024-01-15 lar

4 [MR-743] LDES... B subyt with mo. »

% m o 0| g i

@ European Marine Omics X

€ 5 C = dataemobon.embrceu/#aboutsection

3 VLiZgeneral [ VLIZ:OpScT... [ code&semweb [ due2024-04-.. [3PRIS [J SFTWRS [ 202408 FAIRE... [ FED43.v0.1 (.

@l D53_MareGra... [ FAIREASE 2d... B lar... 1 ]

ABOUT

B

sequencing-profile

Ro profile for sequencing crates in the emo-bon project.

v | @ European Marine Omics X
€ > C = dataemobonembrceu/#crates

[ VLiZgeneral [ VLIZ:OpSGT... [ code&semweb [ due2024-04-...

3 PRJS [ SFTWRS (] 202408 FAIRE...

DATA PUBLICATIONS RO-PROFILES

observatory-profile

Ro profile for observatory crates in the emo-bon project.

E FED43.v0.1 (.. (@ D5.3_MareGra...

CONTACT

B FAIR-EASE_2d.

B 2024-01-15lar... ¥ [MR-743]LDES... B

B

For additional infort

EMBRC

Parent Project

secretariat@embrc.eu

Created by space-to-pages from yyiz with data ()

ABOUT DATA

OUR DATA PACKAGES

m BPNS

BON log

EMO BO
EMO BC

eets from UMF

ON logsheets from IUIEilat

eets from OSD74

eets from PIEGetzo

PUBLICATIONS

RO-PROFILES

CONTACT

Github

9 0300 090 0 2 090

ABOUT DATA PUBLICATIONS RO-PROFILES CONTACT

B

A LONG-TERM OMICS OBSERVATORY OF MARINE BIODIVERSITY

Launched in summer 2021, EMBRC's European Marine Omics Biodiversity Observation Network (EMO BON), aims to enhance the European contribution to global
genomic observation efforts. EMO BON wil ill current gaps in biological observation, while offering insights into the genetic composition of marine biodiversity.
Its primary aim is to ensure steady, continuous generation of ‘baseline’ data on biodiversity at EMBRC sites following FAIR (Findable, Accessible, Interoperable,
and Reusable) data principles. EMO BON will ultimately provide Europe with a means to monitor and understand its marine biodiversity. This in turn will Facilitate
the development of new products and services for society.

Participating stations and sampling

EMO BON collects samples from the water column, soft substrates, and hard substrates, aiming to allow researchers to explore marine diversity in different
habitats. It will be based around a network of currently 16 sites from Northern Norway to the tropical Red Sea in Israel. Standard operating procedures have been
developed with the participating EMBRC partners and can be found in the EMO BON Handbook.

I collected at the y two months (water and soft substrates) to a year (hard substrates) and processed according to the
SOPs. Four replicas are collected, two for immediate use, and two are biobanked for future exploration. Samples are collected centrally in Paris every four-to-six
months and shipped for DNA extraction and sequencing at a centralised facility.

EMO BON data
EMO BON data are managed and published via the EMO BON GitHub space, which sits behind this webpage. The sampling logsheets from each station are

harvested into GH, undergo a quality control, and then are combined, semantically annotated, and published in CSV and RDF formats. Each repository is described
and wrapped up as a Ro-Crate. All logsheet data are open access.

As are produced by the seq g Facility, they will be archived in ENA under project PRJEBS1688, after an embargo period of 6 months. The ENA
accession numbers will be made available on the EMO BON GH also.

EMO BON bioinformatics

Currently, all metagenomics from EMO BON are to be processed through the MetaGOflow pipeline. The outputs from this processing are also stored in our EMO-
BON GH.

Navigating this EMO BON space

Asyou scroll down this webpage you will see Our Data Packages. The table lsts the selected repositories which are of the most interest to users, including
The repositories holding the logsheet , listed by observatory name
Governance metadata, use to control the data management workflows and actions in this GH space
Sequencing data, containing all the ENA-related metadata

You can browse these either as a GitHub reposotory (click on the GH icon) or via our Ro-Crate viewer (click on the filing box icon). For the full set of repositories,
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Agenda / Ambition - explain this image

FAIR-EASE

The full picture :

The model / flow behind this BON
Where and how data is managed
How the FAIR / LOD publication of
this data is achieved

How that enables open usage and
consumption

Concepts & Entities

J ( FAIR/LOD Data Publication ] ( Physical Storage} [ RO-Crate Packaging ] {

FAIR Data Discovery / Exploration / Usage

(

EnvironmentObservation

+ downloadUrl

1
EE «storage servicen

age
(sshiis3.emobon.embrc.eu)

Ecropean Nucleotice Archive

web content
management

ro-crate-
preview.html

Data Analysis

Direct Browsing / Exploring

g IDDAS
Asset Catalogue

UDAL
Broker

FAIR-EASE TestBed




N EeosC

FAIR-EASE

The model & Flow

Concepts & Entities

'A+id

SamplingEvent EnvironmentObservation
Station
1 Nl +id L T +type
______________ » + date I | PRPPPYEELELILLLLES “ L AT (Tl

1 " 1

ni
BioSample (Tube)
1 nj SampleSequencing
_________ 5 Tid
0
1
o l
Batch uencingRun
shipment to genoscope . -
groups actual samples ... +id +id
arbitrarily in so called ‘ ; .
‘batches’ | +shipmentDate 7 +date
e 2 e
nj
MGFResults
-»+id
S L
H ~‘-'-~—-L'+£—.‘~)}:_:_ Rae.
‘,. e ':E-‘:Mm:.:.

1. Sampling (field & biobank)
2. Sequencing & ENA link
3. Analysing (MetaGoFlow)

ENASequencingFilePair

ENASequence

+id

+ forwardSequence Ref

+ reverseSequence Ref - oo

+id
+ downloadUrl

+ binary content

input [ 1

*

MetaGoFlowRun

+id

+ date

+ command used
+ software Ref

+id

+ binary content
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Data Management & Storage

. R + command used
1. Sensible Units-of-Work (people / flow) N
2. Distributed & Tracking Changes .
3. Metadata included (at the source) "
+ hinary content
4. With automated workflows 7
J___|5. DVC.org + S3 extension for large objects A J
g ) | ) - 1*I | 1 l"l M‘GI“:Resum‘.'ocalFlle :
© «crate» JO> «crate» «crate» — - !
E s S " ey | ermgtray ] MGFResultRef
% ! : :! subfolder \
Q MGFRunCluster MGFResultRemoteFile
@)
o 1] n
[ 8’ | 1 1 1 1 1)

E «githubrepo» «githubrepo» «githubrepo» «storage service» «ena store»
o observatory-{id}-crate sequencing-data analysis-results-cluster-{nr}-data Central Remote Large File Storage https:/fwww.ebi.ac.uk/ena/
1) (one per station) (one for whole org) (one per cluster of runs) (ssh://s3.emobon.embrc.eu)
©
Y O @ [oc] & vuz e ENAPRS
. ! : *
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FAIR & Linked Open Data Publication

e : [—
= 1. gh-actions & workflow cater for automated
e downloads, syncs, QC, triple generation, .
5 2. gh-pages + ro-crate-preview for human exploration © e Storage g ey WO
ﬁ ) ] ] ] n.embrc.eu)
g 3. embedded fair-signposting support discovery > =~
g N ] 1] 11 1] ceph VLIZ &Emgﬁm
£ 4. minor extra "webcontent" for overall "space
i, L — |
r | / —\_‘. / _:\-.‘ / —_\ N / 7- : ./ N \ - = = «gl;hubrietgo;i
.25 f H f -Ei- X f E; \k ‘[ f -§a~.ﬁ f E;  : '§§~ EE {%% gg szsgfgztsgok;iné;;
Sl =2 |/a8! a5 | = 4% &3 % || &3 8 &
s & | 88| 82 % | 58 | B2 g8 | g2 85 )
Sl & |2z 2¢8 EREi 1R IR ?
§ .Jobservatory-{station}-crate/ ‘ Isequencing-data/ ’ Janalysis-cluster-{nr}-data/
3 A | A X
S eyt N T WP, o '
T Imetadata.ttl (DCAT) <.-...'.'_'_'_‘_‘_‘_'_";_-_-. .... i _______________________________________ + S e

e ) [ —— oot mmen
"""""""""""""""""" g """"-""“"""""""""""""""""""""-----.
o cdocken | £ 1
kaan-aranhdb . ¥ K N ~ .
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FAIR

Open & Interoperable Data Reuse

..............

e

A

" *

FAIR Data Discovery / Exploration / Usage

Data Analysis

«docker»
kgap-graphdb

«docker»
kgap-jupyter

)

.
e

A

1. browsing & analysis

2. dedicated lake / index

3. # aggregators

EndUser

Direct Browsing / Exploring

IDDAS
Asset Catalogue

~a

UDAL
Broker

FAIR-EASE TestBed

m
-~

' «docker»
i graphdb

SPARQL
EndPoint |€--._

«docker»
WebService
API

Data Lake Service’ $ o

.
.
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RO-Profiles
e easy plugable external rules to RO-Crates
e simple identifier — of additional expectations

Hook for tools:
e assisted entry & templating (inside authoring tool)
e Processing
e validating, QC reports, ...

Step towards Machine-Actionable DMPs
Allowing to govern some cross-dataset “conformity”
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ro-crate-preview.html (demo

@ viiz-be-opsci/demo-roci X

€ 5 ©C % opensciencevlizbe/demorocrate/# Q % =@ © £} g i

[ VLiZgeneral [J VLIZ:OpScT... [0 code&semweb (3 due2024-04-.. [JPRJS [J SFTWRS (| 202408FAIRE.. EJFED43.v0.1(... Qi DS3 MareGra.. [ FAIREASE 2d... [ 2024-01-15lar... 4 [MR-743]LDES... B subytwithmo... »

vliz-be-opsci/demo-rocrate version . rocrate
preview T

€ 3 C % opensciencevlizbe/demo-rocrate/s /data/count_thes terms.csv Q% w o D] g i

0 VLiZgeneral [3 VLIZ:OpSdT... [0 code&semweb [ due2024-04-.. [JPRIS [ SFTWRS [ 202408 FAIRE.. [ FED43.v0.1(... (ll DS3 MareGra.. B FAIREASE 2d... [ 202401-15lar... 4 [MR-743]LDES... B subytwithmo... »

o — vliz-be-opsci/demo-rocrate version . rocrate
% Contextual Entities Metadata resources preVieW
Created by rocrate-to-pages from ;7 with data () as «f I R R o e E n

Formatted

@ vliz-be-opsci/demo-rocr x

Search

€ 5 C % openscienceuvlizbe/demo-rocrate/#Contextual_Entities QK w ©

[ VuZgeneral [J VLIZ:OpSCT... [ code&semweb (3 due2024-04-.. [JPRJS [J SFTWRS [ 202408FAIRE.. [ FED43.v0.1(... (ll D53 MareGra.. [ FAREASE 2d... [ 2024-01-15lar... ¥ [MR-743]LDES... [ subytwithmo...

——— BEntID StandardTitle AdriD UpdSesID RefStringAuthors RefStringAuthorsTrunc UploadDate SpCollD
Ll . L . . .
vllz_be_o pSCI/demo_rocra te ve rS|on . rocra te BEntID StandardTitle AdriD UpdSesID RefStringAuthors  RefStringAuthorsTrunc  UploadDate SpColiD
1 Current initiatives
pI'EVIGW supporting dynamic
evolvement and long Kotoulas, G.;
- Kotoulas, G.; Deneudt,
term sustainabilitv of Deneudt K: GOs 24/08/2018
h/2 T
URI Type mentioned in
% ./ro-crate-metadata.json CreativeWork
® Marc Portier Person
I | | & Rendom postal adress PostalAddress S
% Vlaams Instituut voor de Zee Organization -/
m ./video/



https://open-science.vliz.be/demo-rocrate/#

FIEOSC

. https://github.com/vliz-be-opsci/rocrate-to-pages «github action»

« Converts
« From «git repo» (an authored basic ro-crate)
« Into «mini website» (a published ro-crate github.io)

- More GH-Actions at emo-bon adding:
« Google Docs import
« ENA Synchronisation and Linking of metadata
« (QCReports & Issues
« Semantic Uplifting (triple generation) of some data
« TO-BE:

® provenance
e LD Fragments: change feeds (LDES) and/or indexes
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Living under "Central Repository" Control
often first place for "metadata”
too late — often only at publication time, not continuously during work
too limited — least common denominator
lagging on innovation — revisit old records when model is extended

VS.

«Get it while it is hot» & «Fix it at the Source» (once)

"specimen by John" - syndrome
lower the cost of capturing valuable side-wise info (e.g. provenance)

allow the expert to express and extend
repository can still harvest and decide on what to search (index)
reverse control — repositories to adapt under growing innovation
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Annotations®

files(™ |||
[/
[/
[/
([

=

Semantic Public Datasets
RO-Crates as FAIR Digital Objects (FDO) {@} je % 5‘-” '-«9

o (meta)data included with semantic annotation
[./ro-crate-metadata.json(ld) }

img o Self-contained «package»
(1) all parts (files, any format) S
— (2) all remote parts (online references) «Data Entities»
ena (3) all descriptions (semantics) S I ST
fast-q
R 4
o Addressable on the web
o available as online resources (if needed protected)
o (self) published like mini-web-sites
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Stepping up Simple — Co

Distribution = Uniformisation

one simple block

whatever you imagined

one individual website

QO B https://www.example.org

m

one data crate

plex

~
s

the global knowledge graph

a cloud of interlinked datasets



N EO0SC | FAIR .
On having an «open» Style

Known Hallmarks of Good (Standards) Design
- Make Simple Things Easy, Make Hard Things Possible
- Have a lots of Spaces Within
- Atomic (do one thing well)
- Collaborative (play along with others)

- e.g. web-standards — HTML, URL, HTTP, RDF

RO-Crate design principles...
- conform to these best practices
- healthy community that reflects carefully on these aspects



https://www.goodreads.com/quotes/285224-shape-clay-into-a-vessel-it-is-the-space-within

A ™

L B

=N ensc | FAIR-EASI

Building Interoperable Earth Science & Environmental Services

Open Q&A

Moderators:
Rob Carrillo & Gael Lymer

.cbjects.Stive « modifier_ob .
+ str(modifier_ob)) # modifier ob is the actiye!

FAIR-EASE has received funding from the European Union's Horizon Europe Framework Programme
(HORIZON) - under grant agreement No. 101058785.
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Building Interoperable Earth Science & Environmental Services

Thank you!

end -add back the deselected mirro

.cbjects.Bbtive = modifier ob .
+ str(sodifier_ob)) & modifier ob is the active!

Lelect ~ 0 y
wctond b e 1009 e

- -




