Linked-Data and the VO

and looking out what others are doing

B Cecconi — Nov-2023 IVOA Interop — Semantics WG



Linked Data

(still learning)

e goes back to the roots of the web "
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CERN DD/OC

Tim Bemers-Lee,
Information Management: A Proposal

Information Management: A Proposal

* Triples with object/predictate/subject

This proposal concerns the management of general information about accelerators and cxpeniments at
CERN. It discusses the problems of loss of information about complex

evolving systems and derives a
solution based on a distributed hypertext sytstem

Keywords: Hypertext, Computer conferencing, Document retric
control

..... val, Information management, Project

 RDF (Resource Description Framework) is W3C standard
o Several serialisation (RDF/XML, Turtle, JSON-LD...)

 SPARQL is query language




European Open Science Cloud ¢HeQSC

https://eosc.eu

 European Open Science Cloud (EOSC):

Pan-European initiative fostering collaboration in research and

VO Data Access Layer &
Data Model standards VOSpace

technology.
Access, Deposition & ;2:5::;‘;3“0"
A comprehensive platform for seamless data sharing and Sharing
accessibility.
o Data Management, Federation Services e e B Bt
* Interdisciplinary Hub Curation & Preservation
 Enhanced Collaborations oo

VO query

Processing & Analysis |
anguages

 Data Management and Interoperability

VO format standards
VO Web service E0SC

* Transparent and Reproducible Science standards e R R -

standards

« EOSC Portal: hitps://eosc-portal.eu/ |
« unified access to the European hub of research data, © Marco Molinaro
tools and services for innovation and education »


https://eosc.eu
https://eosc-portal.eu/

FAIR-IMPACT NHeosc | FAIR-IMPACT

S Expanding FAIR solutions across EOSC
https://fair-impact.eu/

 Focus on semantic artefacts for enhancing EOSC semantic interoperability.

 Federation of Semantic Artefact Catalogs (SAC) based on
https://ontoportal.org/ instances.

 Many communities involved:
- Biology/Medicine e
- Agriculture/food
- Environment B o
- Industry roese
- Earth Sciences - -
- Astronomy (helio+planets+astro) 2

- Chemistry

OntoPortal Appliance 3.1.1 § Powered by BioPortal § Projects


https://fair-impact.eu/
https://ontoportal.org/

Astronomy in FAIR-IMPACT

a hew comer community

* Presentation of IVOA/IHDEA/IPDA semantic frameworks in various meetings.
=> comparing how we do things / ideas on how we could improve

=> also comparing IVOA, IHDEA & IPDA

* Presentation of semantics governance aspects for [VOA
=> we are really bottom-up, and that’s not so usual !

* Working on mappings/crosswalks for bridging between communities
=> building on previous work in RDA metadata crosswalk WG
(see https://doi.org/10.1162/dint a 00186)

* Preparation of a prototype semantic artefact catalog portal
=> exploring previous works


https://doi.org/10.1162/dint_a_00186

M FAIR-IMPACT

Semantic artefacts in astronomy & astrophysics

e Several communities (with different semantic ecosystems):
o IVOA (International Virtual Observatory Alliance)
http://ivoa.net
= interoperability driven (schemas, protocols, vocabularies)
NB: vocabularies = controlled lists for schemas

o |IPDA (International Planetary Data Alliance)
https://ipda.jpl.nasa.qgov
= archive and reuse driven (information model based on OAIS)
Description of observational products in an archive (for future reuse)

o |IHDEA (International Heliophysics Data Environment Alliance)
https://ihndea.net
= catalogue of products (registry)
= access and reuse driven (data/metadata formats, protocols, tools)
Community tools and protocols

OntoPortal new-comer 27 September 2023



Nrar-veact AR

Ontology / semantic artefact cataloguing prior work (2) Tors

Helmholtz Centre
1 Porsoam

magnetic field >

e Vocabulary broker prototype developed by German team
(in the frame of the ESPAS FP7 EC project)

See here: http://wdcosf.fh-potsdam.de (started in 2016, last update in 2019) Search results

OSF Search

Magnetic Field

o S eve ra I VO Ca b u Ia ri es h ave bee n p ro Cessed : Description: The DC magnetic field strength and direction

inScheme: ESPAS Observed Property,

O Un|f|ed AStrOnOmy Thesaurus: UAT closeMatch: Magnetic Field,
Space Physics Archive Search and Extract: SPASE, SRS

Description: Pertaining to the magnetic field generated by the Earth, consisting of both the dipole and

Near Earth Space Data Infrastructure for e-Science: ESPAS nodipole components

relatedMatch: Field,
inScheme: GCMD Solid Earth,

Global Change Master Directory: GCMD closeMatch: Magnetic Field,
GEneral Multilingual Environmental Thesaurus: GEMET Magnetic Fields/Magnetic Currents

Description: An Electromagnetic field (EM field) is the region of space near electric currents, magnets,
broadcasting antennas etc., regions in which electric and magnetic forces may act, for example on charged
particles.

e Nice prototype, but seems not maintained (no contact with team, yet) inSchene: GCMD Sun-Earth Interactions,

Magnetic Field

O O O O

Description: A region of space near a magnetized body where magnetic forces can be detected (as
measured by methods such as Zeeman splitting, etc.).
inScheme: SPASE Wave Quantity, SPASE Measurement Type,

Magnetic fields

Description: not available
inScheme: The Unified Astronomy Thesaurus,

~ Maonetic Field

OntoPortal new-comer 27 September 2023



Ontoportal prototype

http://voparis-ontoportal-dev.obspm.fr/

» (Goal: gathering semantic artefact
catalogues from astronomy, heliophysics,
planetary sciences

e Sources:
- IVOA: http://ivoa.net/rdf
- UAT (Unified Astronomy Thesaurus)
- SPASE (Space Physics
Archive Search and Extract)
- PDS4 Information model
etc.

O OntoPorta| Ontologies Search Annotator Recommender Mappings

Browse
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PDS4 Information Model (Full dump) (PDS4-IM-FULL)
NASA PDS4 Information Model Full Dump

Uploaded: 11/9/23

classes

PDS4 Information Model Classes (PDS4-IM-1L00)
NASA PDS4 Information Model Classes

Uploaded: 11/9/23

classes

draft CfHA (CFHA) »

A ontology for the Center of HelioAnalytics

Uploaded: 10/26/23

336

Y
iy

IVOA Content types of VO resources (CONTENT_TYPE)

This vocabulary enumerates types of resources in the Virtual Observatory in a very
general manner

Uploaded: 7/24/23

classes

o S

IVOA Reference Frames (REFFRAME)

A collection of reference frames in common use in astronomy, organised by top-level
categories (equatorial, galactic, etc)

Uploaded: 7/24/23

classes

IVOA Messengers (MESSENGERS)

A vocabulary of particles used for observations in astronomy

Uploaded: 7/24/23

classes

IVOA Time Scales (TIMESCALE)

Names of time scales as used, e.g

Uploaded: 7/24/23

classes

IVOA Reference Positions (REFPOSITION)

Names of positions observations are reduced to

Uploaded: 7/24/23

classes

IVOA Content levels for VO resources (CONTENT_LEVEL)

This vocabulary enumerates the intended audiences for resources in the Virtual
Observatory

Uploaded: 7/24/23

o S I

Unified Astronomy Thesaurus (UAT)

{

2.373



http://voparis-ontoportal-dev.obspm.fr/
http://ivoa.net/rdf

Ontoportal prototype

Current Status

* Successfully imported catalogues:
- IVOA Reference Frames
- IVOA Messenger

- [VOA Time Scales
- [VOA Reference Positions

- [VOA Co
- [VOA Co

- IVOA Uni

ntent levels for VO resources
ntent types of VO resources

fled Astronomy Thesaurus

- Unified Astronomy Thesaurus (UAT)
- PDS4 Information Model Classes

* Errors while importing catalogues:
- [VOA Relationship types in the VO
- [IVOA Roles of dates
- IVOA DALI Examples
- IVOA Semantics
- [VOA Datalink core

IVOA Messengers

Last uploaded: July 24, 2023

Summary Classes

Jump to:

Neutrino

- Photon
Gamma Ray
Infrared
Millimeter
Optical
Radio

= Ultraviolet

Extreme UV

X-Ray

Properties Notes

m Visualization

Preferred Name

Definitions

ID

comment

label
prefLabel

subClassOf

Mappings Widgets

Notes (0) Class Mappings ()

Neutrino

This term comprises all generations of neutrinos (electron, y,
T), and particles as well as antiparticles.

http://www.ivoa.net/rdf/messenger#Neutrino

This term comprises all generations of neutrinos (electron, y,
T), and particles as well as antiparticles.

Neutrino
Neutrino

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




Next steps

New vocabularies & Mapping between vocabularies

« Semantic Artefacts:
- Need to map SPASE model (XML Schema document) into RDF-like structure
- New upcoming vocabularies, e.g., ObsFacility
- Extension of vocabularies, e.g., RefFrame
- What to do with UCDs in this context?
- Can we revive part of PDL?

 Mapping between communities using ontoportal tool.



Next steps

Knowledge graphs & representing quantities

* Other EU project (starting in Jan 2024): OSTrails, with focus on building
Science Knowledge Graphs
Prototype with MASER: using linked data to build a knowledge graph
=> graph joining the IVOA Registry, the Datacite DOl metadata, the EPNcore
tables and the associated datalinks

* Explore use of RDA I-Adopt framework (https://i-adopt.qithub.io) for
describing measurements and quantities



https://i-adopt.github.io/

