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knowledge gra

(Directed, Labels, Multi-Graphs)

« Paris » @

string + named entity + linked entity + named relations



knowledge gra

typically support

* associative data (sets) and object-oriented structures
 flexible extensions, changes, integration and enrichment
in data and schemas (loosely coupled to schema)
* complex queries on relations
and schemata
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Graph database topics

Graph database defined

Graph database types

How graphs and graph databases work
Advantages of graph databases

How graph databases and graph analytics
work

Graph database use case: money laundering

Graph database use case: social media
analysis

Graph database use case: credit card fraud

The future of graph databases

About Services Solutions Pricing Partners Resources Q |_..-l'| @ Sign in to Oracle Cloud

Advantages of graph databases

The graph format provides a mare flexible platform for finding distant connections or analyzing data based on things like strength or quality
of relationship. Graphs let you explore and discover connections and patterns in social networks, loT, big data, data warehouses, and also
8] pIEX Ol Udlid 10 Ll ple bu e LUSE Cd5€E LiC] = dlldd dete Q Dallk 2 U OVe = L0 e O OCld

and customer 360.

Because graph databases explicitly store the relationships, queries and algorithms utilizing the connectivity between vertices can be runin
subseconds rather than hours or days. Users don't need to execute countless joins and the data can more easily be used for analysis and
machine learning to discover more about the world around us.

Graph databases are an extremely flexible, extremely powerful tool. Because of the graph format, complex relationships can be determined
for deeper insights with much less effort. Graph databases generally run queries in languages such as Property Graph Query Language
(PGQL). The example below shows the same query in PGQL and SQL.

PGQL: SQL Equivalent:

PATH shares_movie_with AS (from) <- (acted_in) -> (to) WITH temp(actor_id, actor_name) AS (
SELECT y.name —Anchor member:
MATCH (x:Actor) - /:shares_movie*/->(y:Actor) SELECT actor_id, name
WHERE x.name = ‘Iron Man’ FROM Devices
AND x <>y WHERE name = ‘Iron Man’
UNION ALL

—Recursive member:

SELECT Actors.actor_id, Actors.name

FROM temp, Actors, Connections conn 1,
Connections conn2, Movies

WHERE temp.actor_id = connl.to_actor_id
AND connl.from_acted_in_id = Connectors.movies_id
AND Connectors.movie_id = conn2.from_movie_id
AND conn2.to_actor_id = Devices.actor_id
AND temp.actor_id |= Actors.actor_id)

CYCLE actor_id SET cycle TO 1 DEFAULT O

SELECT DISTINCT actor_name

FROM temp

WHERE cycle=0

AND actor_name <> ‘Iron Man’



KGs are adopted in every domain and are a key to access...

large datasets, private and public, every domain, general and specialized data, ML benchmarks, ...

#& /I / City of Los Angeles / Census Data by Council District / datalacity.org
RDF File
r—— o0
From the dataset abstract
(71,611,020) Gensus 2010 populatondaa approAmatd fom block goups o LACounciDisticts using Es soware
Souros: Census Data by Counc Distit
(OResources.
Comma Separated Values Fie About this Resource
E e T . Blog~ Topics~  Datasets  Education >  Resources =
IE: nuggets = £ europeana pro
XML File Format RDF File -
CELTRCIETEED License other-license-specified H H H H .
A Brief Introduction to Wikidata Linked Open Data FAQ
# Facebook Showmere
Like Wikipedia, there are all kinds of data stored in Wikidata. As such, when you are looking for a specific This page addresses the most important points of Linked Open Data in
= DATA.GOV dataset or if you want to answer a curious question, it can be a good start looking for that data at Europeana
About | Open Government | Website Policies | Sitemap | PERFORMANCE.GOV | Login Wikidata first. P .

GENEONTOLOGY
— DBPEd I a Unifying Biology
. 5 : )
B human: 5,376,879 (8.9%) Since the emergence of the LOD Cloud in 2007 DBpedia constitutes Ontology Annotations Gene products and species
- taxon: 2,726,046 (3.68% ) ) .. Property Value Property Value Property Value
T (_ ) the main resource of Linked Open Data on the Web containing more

- administrative division: 1,943,285 (2.7%) i - i ) X Valid terms 42442 (A =-327) Number of annotations 7,655,937 Annotated gene products 1,537,348

architectural structure: 3,159,472 (4.4%) than 228 million entities to date. With the rapld grOMh of pUbIIShEd Obsoleted terms 5287 (A = 397) Annatations for biological process 2,833,885 Annotated species 5387
- occurrence: 3,898,674 (5.4%) LOD-datasets DBPEd ia evolved to the most interconnected ffEF—")’ Merged terms 2440 (A =0) Annotations for malecular function 2459729 Annotated spacies with over 1,000 annotations 188

chemical compound: 1,188,724 (1.7%) available knowledge graph on the Web. Out of its popularity, Biological process terms 27186 Annotatians for cellular companent 2362323
- film: 294,370 (0.4%) numerous further resources emerged and have been created by and Molecular function terms 11198 Annotations for evidence PHYLO 3,819,045

thoroughfare: 630,794 (0.9%) for research and industry for various purposes. As of today, a large W‘“”m"””e”’mm 05 fanctations forpesidenceleR) LTk )
Bl  astronomical object: 4,601,733 (6.4%) community of Linked Data enthusiasts is continuously contributing
B Wikimedia list article 404 454 (0 6%) OceanGra Ph RDF dataset

Wikimedia disambiguation page: 1.358,230
(1.9%) Published: 16 March 2020 | Version 1 | DOI: 10.17632/9t5xkt9wwk.1
Bl \Vikinews article: 195,900 (0 3%) Contributors: Marcos Zérate, Carlos Buckle, Renato Mazzanti, Pablo Fillottrani, Claudio Delrieux, Mirtha Lewis
B scholarly article: 22, 574 314 (31.5%) G eo N a I I Ie‘s L.
B cother P31/P279: 18,284,676 (25.5%) Description

no P31/P279: 3,973,469 (5.5%) The GeoNames geographical database covers all countries and contains over RDF dataset generated by the OceanGraph project (DO https:|/doi.org/10.1007/978-3-030-21395-4_3). It contains approximately 4.7M of

\ Module:Statistical data/by projecticlasses, 2020-02-16 ) eleven million placenames that are available for download free of charge. triplets extracted from different data sets belonging to OBIS, GBIF, SN SciGraph. It also contains information on oceanographic campaigns of
the Argentine initiative Pampa Azul extracted from Sistema Nacional de datos del Mar (SNDM).

 Total number of entries in this release of UniProtKB ? OKG
@

FIBO

Financial Industry Business Ontology

. Number of entries Number of entries Number of entries
Section

in total with an annotation update with a sequence update

UniProtKB 251,702,059 58,607,318 12,399
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Knowledge Graphs @ g Microsoft Bing

: people, places, things, businesses, etc.
Used to power Bing results

Access through Bing Entity Search API to get primary about any entity.

o -

Google Knowledge Graph UNEONECE 2

® @ .
~ AR

Serves relevant information
Access Knowledge Graph Search to find entities and details.

The APl uses schema.org types and is compliant with the JSON-LD specification.




Knowledge Graphs (KGs) everyday

Google

daft punk X

Al Images News Videos Books Web Finance

Daft Punk

Electronic duo
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a7
i
P WEY;

@ @ daftpunk_.com
hitps/iwww daftpunk.com

Daft Punk

Daft Punk (1993 - 2021) - Official website, music, merch, videos and more.

P Wikipedia
hitps://en.wikipedia.org > wiki > Daft_Punk
Daft Punk

Daft Punk ; Thomas Bangalter - Guy-Manuel de Homem-Christo - daftpunk.com .
Discography - Discovery (Daft Punk album) - Get Lucky (Daft Punk song) - Electroma
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Daft Punk prépare un cinquiéme

N One more time?
album, c'est son batteur qui ...

Daft Punk are back...

Quinn Smith, le batteur de RAM, a révélé Sort of -
dans une interview gque Daft Punk aurait u_.. Euronews.com
Feb 1, 2024 Feb 1, 2024

Listen

v

’ ) o ®

YouTube YouTube

Music

Spotify Deezer

About

® daftpunk.com

Daft Punk were a French electronic music duo formed in
1993 in Paris by Thomas Bangalter and Guy-Manuel de
Homem-Christo. They achieved early popularty in the late
1990s as part of the French house movement, combining
elements of house music with funk, disco, techno, rock and
synth-pop. Wikipedia

Origin: Paris
Genres: French house; dance; electronic; disco
Active from: 1993

Labels: Daft Life, Columbia, Virgin, Soma; Parlophone;

Wamer; Walt Disney; ADA France
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academic publications about knowledge graphs
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Source: https://app.dimensions.ai D | I I | e I IS I o | | S
Exported: August 21, 2024

Criteria: 'knowledge graph' in title and abstract.

© 2024 Digital Science and Research Solutions Inc. All rights reserved. Non-commercial redistribution / external re-use of this work is
permitted subject to appropriate acknowledgement. This work is sourced from Dimensions® at www.dimensions.ai.



KGs’ Research Questions

 Formal models and representation

Efficient storage, indexing, access

Validation, verification, quality
* Enrichment, augmentation, reasoning

Extraction from heterogenous data

* Security, privacy, access control

Traceability, provenance,

e Decentralization, distribution

. ,/-\nalytics.'ni arning

* Interaction design, visualization

etc.




open standards for knowledge graphs
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/

N-Quad TriG RDF XML
“Tri CSV-LD
JSON LD N-Triple || Turtle/N3

HTTP

GRDDL

RDFa

HTML

W3C OPEN STANDARDS FOR PuBLIC & PRIVATE KGS




Fis a model for directed labeled multigraphs

http://ns.inria.fr/fabien.gandon#me

http://inria.fr/schema#author

http://inria.fr/'schema#topic

http://inria.fr/'schema#keyword



RD FS to declare classes of resources and properties, of
yvour knowledge graph and organize their hierarchy

‘ Place \ ‘ contains ‘

‘ madeOf‘

Object Material




OWL in one... union
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SHACL

shape = targets + constraints

Targets: nodes in the graph that must be validated
Constraints : rules on how to validate a node
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open source software implementing & extending W3C standards for data on the Web: to create,
manipulate, parse, serialize, query, reason and validate RDF data and knowledge graphs

= Corese-Library: library to process RDF and use it in your software.|r ===

= Corese-Server: create, configure and manage endpoints. P =
= Corese-GUI: graphical interface for visual/manual use

= Corese-Command: command line version for scripts, etc.
" Corese-Python: Python APl to CORESE library

Keywords : Knowledge Graphs, Artificial Intelligence, Querying,
Reasoning, Web Open Standards, Semantic Web, Linked Data, Ontologies

Standards : RDF, SPARQL, SHACL, RDFS, OWL, etc.

Git: https://github.com/Wimmics/corese/



https://github.com/Wimmics/corese/

nowledge Graphs @ :Probabl.

Open Source for
common good

Develop, maintain, and sustain open source
projects and communities in data science.

-our—philosophy

We believe technology serves as a catalyst for societal progress, adopting
various models, mostly open source, sometimes closed source, fully managed
or on-premises solutions, each playing its role in a complex system.

Our approach and commitment is to provide a fully open source, reversible,
and transparent contribution, catering to the needs of the data science and

machine learning community.

corese Software platform implementing and extending the standards of the Semantic
Web. It allows to create, manipulate, parse, serialize, query, reason and
validate RDF data.
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a Web approach to data publication

« http://ffr.dbpedia.org/resource/Paris » ?7...

) &




a Web approach to data publlcatlon

Fichier Edition Affichage Historique Marque-pages Outils 2

Nouvel onglet

HTTP URI

GET




a Web approach to data publication

Fichier Editioﬂ Affichage Historique Marque-pages Outils

About: Paris

= ¢0 fr.dbpedia.org/page/Paris c V Google P ¥ A Bl =
prop-froworldcatid m |ccn-n/Y-U56874 A

dcterms:subject » dbpedia-fr:Catégorie-Ville_décorée_de_la_Légion_dhonne:
» dbpedia-fr-Catégorie-Ancien_cheflieu_de_district
= dbpedia-fr:Catégorie:Pans_Métropole
» dbpedia-fr:Catégorie:Commune_Compagnon_de_|la_Libéra
» dbpedia-fr:Catégorie:Ville_décorée_de_la_Croix_de_guerre
» dbpedia-fr:Categorie-\Via_Turonensis
» dbpedia-fr:Catégorie:Paris GET
» dbpedia-fr:Catégorie-Wikipedia:Outil_de_retour_des_lecte:
georss-point » 48 856578 2 351828

rdf type » owl:-Thing
= http:/fwww. opengis.net/gml/_Feature
» dbpedia-owl:PopulatedPlace
» dbpedia-owl:Place
» http://schema.org/Place
» dbpedia-owl:Settlement
» skos:Concept HTML ooo
rdfs:comment = Paris, ville la plus peuplée et capitale de la France, chefi
centre du Bassin parisien, sur une boucle de la Seine, ent
s'appellent les Parisiens. La ville est divisée en 20 arrondi:
janvier 2009 plus de 2.2 millions dhabitants.
= Paris is the capital and largest city of France. It is situater
Paris Region, French: Région parisienne). As of January 2
has an estimated population of 2,211,297 and a metropolit
Europe.
= Parigi & la capitale e |a citta pil popolosa della Francia, c:
tempo dipartimento. E inoltre dopo Londra, Berlino, Madric
la Torre Eiffel.
n Mapik — cTonuua ©paHuun, BakHeRWNA SKOHOMHUYECKIE
@ paHumn, B pervoHe Mnb-ge-Opanc Ha Beperax pekn Cex
HaxoAATCA wrab-keaptupel KOHECKO, O3CP u MexayHa
» Paris, és la capital de Franca i de la regié de ['llla de Frani
aglomeracions urbanes mes grans d'Europa, amb una pok
seva renda per capita és la ciutat més rica d'Europa.

HTTP URI

>




a Web approach to data publication

Fichier Editiog Affichage Historique Marque-pages Outils 7

http://fr.dbpedi../data/Paris.rdf

Q 6 & fr.dbpedia.org/data/Paris.rdf & ' Google yol l" w 1‘:{ E

—<rdf:Description rdf:about="http://fr dbpedia.org/resource
/Liste_de_péniphrases designant des pays"=
<dbpedia-owl:wikiPageWikiLink rdf:resource="http://fr dbpedia.org/resource/Paris"/>
</rdf:Description>
—<rdf:Description rdf:about="http://fr dbpedia.org/resource/Stéphane Mallarme">
<dbpedia-owl:birthPlace rdf:resource="http://fr.dbpedia.org/resource/Paris" /> G E T

<dbpedia-owl:wikiPageWikiLink rdf:resource="http://fr dbpedia.org/resource/Paris"/>
—<rdf:Description rdf:about="http://fr dbpedia.org/resource
/Systéme international d'unités™>
<dbpedia-owl:wikiPageWikiLink rdf:resource="http://fr dbpedia.org/resource/ Paris"/> _
</rdf:Description>

—<rdf:Description rdf:about="http://fr. dbpedia.org/resource/Sharon_Stone">
<dbpedia-owl:wikiPageWikiLink rdf:resource="http./'fr dbpedia.org/resource/ Paris"/> H TMLI R DFI X M L eoe
</rdf:Description>
—<rdf:Description rdf:about="http //fr dbpedia org/resource/Seine">
<prop-fr:villes rdf:resource="http://fr dbpedia org/resource/Pans"/ >
<dbpedia-owl:city rdf:resource="http://fr dbpedia org/resource/Paris"/>
<dbpedia-owl:wikiPageWikiLink rdf:resource="http-//fr dbpedia org/resource/Paris"/>
</rdf:Description=
—=rdf:Description rdf:about="http //fr dbpedia org/resource/Seconde_Guerre_mondiale™>
<dbpedia-owl:wikiPageWikiLink rdf:resource="http://fr dbpedia.org/resource/Paris"/>
</rdf:Description>
—<rdf:Description rdf:about="http://fr. dbpedia org/resource/StanleyKubrick"=
<dbpedia-owl:wikiPageWikiLink rdf:resource="http://fr dbpedia.org/resource/Paris"/>
</rdf:Description>

—<rdf:Description rdf:about="http://fr dbpedia.org/resource/Sigmund Freud"=
<

HTTP URI




document and data growth on the Web
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Covid-on-the-Web

WASABI KG

ISSA Agritrop

DBPEDIA.FR @ /2 zca —
(extraction, end-point since 2012) )

300 million of extracted g :.
triples; second chapter 2
Liberté = Egafité « Fraternité

in size ; pl"OCGSSGd REPUBLIQUE FRANGAISE
1.8+ billion queries

Geography over the year;

- . Culturéd

3.86 million daily average N—"uryptrsm

Life Sciences 32.5 million daily max.
T bt
Publications
Social Networki_
User Generated

WIKIMEDIA

@ (¥) Linking Open Data cloud diagram, 2022. J.P. McCrae, A. Abele, P. Buitelaar, FRANCE
By R. Cyganiak, A. Jentzsch, V. Andryushechkin, J. Debattista, J. Nasir.

http://lod-cloud.net/

[Ringwald, Cojan, Boyer et al.]
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Daft Punk R 64 tangues v

Sommaire  masguer Aricle  Discussion Lire Modifier Modifier le code Vo Inistorique  Outis Apparence  masquer
Début Taile du texle
© Sograshie Daft Punk {pranoncé en anglais - [dzeft pank]) est un groupe francais de
musique électronique, originaire de Paris. Composé de Thomas Bangalter et Daft Punk Petie w s,

Débuts (1957-1997 A " e
i Guy-Manuel de Homem-Christo, le groupe est actif entre 1993 et 2021 st O stancers awiiLink =
Années Homework participe 4 la création et & la démocratisation du mouvement de musique ko T
(1997-1999 Grande it

électronique baptisé French touch. Le duo fait partie des artistes frangais
Discovery eloain de nolorile s'exportant le mieux & létranger et ce, depuis la sortie de leur premier véritable

Largeur
e At A1l (2004.2007 sucegs, Da Funk, en 1995. Une des originalités de Daft Punk est la culture de
leur notoriété dartistes indépendants et sans visage, portant toujours en public (O standard
des casques et des costumes. s sinspirent sur ce point du film Phantom of the Large
Paradise de Brian De Palma.
(2013-2014 ,
Couleur (béta)
Autres projels et séparation Daft Punk sort son premier album intitulé Homeworic en 1997 Le second album 5
(2015-2021 commercialisé en 2001, s'ntitule Discovery Il comprend des succés tals que malle ds Daft Punk pour faloum Automatique
g;;;?s post-séparation (depuis One More Time, Digitai Love et Harder, Better, Faster, Stronger. Un troisiéme °Memories 2O012) o Clair
album voit le jour en 2005, et est nommé Human After Al Informations générales
Concarts Lo duo a Gaglement & on 2010 1a band i T e o [ done B B France
- . e duo a également composé en a bande son du film Tron - L Héritage. En
i 2013, D ﬂgP k quitt Erp‘\l i le label Columbia Records et sortir [or s Tu=edl  House mugue
. Daft Punk quitte our signer avec le label Columbia Records et sortir 2 3
Apparitions sur scéne aprés Pune 1 pour sign : ) , Slecirgnique”, dance”,
2007 un album intitulé Random Access Memories, qui remporte un important succes disco”
Honneur international et six Grammy Awards, dont celui du meilleur album de lannée, Instruments Roland TB-303, Roland
alors que la chanson Gef Lucky triomphe dans le monde entier. TR-909, Roland SVC 350,
Membres EMS 2000, Roland VP-330
Discographie Le 22 féwier 2021, ils annoncant |a séparation de leur duo dans une vidéo Roland June 108, Moog Darlin’ (French
P y - " - Minimoog Voyager, BOSS arlin' (Frencl
Fimographie intitulée Epilogue, aprés vingt-huit ans de carriére. Metal Zone MT-2, Roland band) Dariin' Dariin
Notes et références TR-808
“ Voir aussi Biographie [ modifir | moder e code ] Années actives 19932021
Labels Datft Life Ltd., Virgin, EM:
Bibliographie N 1996-2013), Columbi
Débuts (1987-1997) [modifier | modifer le code | Qoo shE
Articles connexes Sony Music (2013-2021),
Lions externes La rencontre de Thomas Bangalter et Guy-Manuel de Homem-Christo a lieu en 22
1986 & la section collége du lycée Camot dans le 172 arrondissement de Paris . [ff Site officiel dafiunk oomc! 4 o .
Bases de données et N N N o 3 P Warner Records 9
dictiennaires En 1992, les deux hommes fondent avec Laurent Brancowitz, futur guitariste du ‘Compesition du groupe - H3IZE 7—
groupe Phoeni, un groupe de rock nommé Darlin', en hommage & la chanson W anciens Thomas Bangalter o Muisica disco Disco SRR
des Beach Boys. membres Guy-Manuel de Homen- B S . (Musik) Diskoo..
Christo >

lls enregistrent leur premier single homonyme, Dariin’ sur le labe! discographique k]
indépendant anglais Duophonic. Ce 4 tours contient deux fitres : Darfin’ et f_ o L L

Gindy s0 Loud. Le succés nest pas au rendez-vous, le fitre se vend & un millier a

dexemplaires, et le groupe 'a quasiment aucune incidence sur la scéne i :
francaise. En mai 1993, une critique du magazine britannique Melody Maker p” : Pariophone s

Parlophone (label)

qualifiera la musique du groupe de « daft punky thrash »°°, ce qui donnera &

FACH sl 7

Thomas et Guy-Manuel l'dée de nommer leur futur duo « Daft Punk »,
littéralement « punk idiot »”

En 1993, Thomas Bangalter et Guy-Manuel de Homem-Christo fondent & Paris
le duo Daft Punk®. Lors dune rave party sur le toit du Centre Beaubourg, Daft
Punk rencontre les responsables du label écossais Soma®. En paralléle, Thomas Bangalter et Guy-Manuel de Homem-Christa

commencent & fravailler sur du matériel électronique tel que I'échantillonneur. Le duo sort un an plus tard, sous le nom Daft
Punk, le maxi trois titres The New Wave. A défaut de succés retentissant, la « techno adolescente francaise » de Daft Punk
refient lattention de quelques joumalisies ef critiques anglais. L'année 1995 est celle de leur premier succés, le groupe sort le
maxi électro-rock Da Funk / Rollin’ and Scratchin’. Le titre rencontre le succés et se répand petit 4 petit dans les clubs
d'Europe'® Toujours en 1995, Thomas Bangalter crée son label, Roulé, sur lequel il sort le titre Trax On Da Rocks. Daft Punk
fait alors la premiére partie des Chemical Brothers & Londres. En France, le groupe participe 4 la 17< édition des Trans
Musicales de Rennes ', fune de ses trés rares apparitions a visages découverls "2, et est repéré par la maison de disques
Virgin - cest ainsi quil fait une apparition sur la compilation Sourcelab vol.2 du label Source (qui fait partie de Virgin) avec le
titre Musique, en 1996. Source est dés lors le premier label a diffuser Daft Punk en France

Années Homework (1997-1999) [ modifier | modifier le code |

Le 7 janvier 1997, 4 la suite de la sortie du single Da Funlc, Daft Punk sort son premier album Homeworl, caractérisé par la
house et les rythmes techno inspirés de la scéne de Chicago. Celui-ci rencontre le succés - deux millions d'exemplaires se
vendent dans trente-cing pays différents en lespace de deux mois'”. La presse généraliste et spécialisée fait Iéloge de Falbum
qui conquiert la jeunesse internationale. Le titre Around the World entre dans les charts européens et nord-américains. La
réalisation du clip, dans lequel on voit plusieurs groupes de personnages danser au rythme des différents instruments, est
signée par le réalisateur Michel Gondry, et la chorégraphie par Blanca Li .

Le groupe acquiert dés lors une notoriété infemationale, et entame sa premiére toumée mondiale de quarante dates dociobre &
décembre 1997. Le spectacle y est aléatoire. le concert durant parfois jusqua cing heures. L'album de musique électronique
Homework emblématique de la French touch démocratise la « house filirée », et ses conditions de mixage parfois aléatoires
influérent sur ce que les eritiques appelleront le « son Daft Punk ». Le succés de cet album constitue un fremplin qui permit a
dautres groupes de la scéne électronique francaise et mondiale de se révéler. Clest aussi en 1997 que Guy-Manuel de Homem-
Christa lance son propre label Crydamoure'®.

Discovery et gain de notoriété (1999-2003) [modifier | modifier ke code

En 2001, Daft Punk sort son premier album live initulé Alive 7997 enregistré a Birmingham en Angleterre ', contenant une

nicta lanmna da AE min canc nanca nn v ratenime mnalrnace hihae ramma Ne Sl Nofondiralt Dallin® ond @orafobin' af Alve
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[Corby, Michel, Gazzotti, Winckler, et al. 2019]
" integrate multiple datasets in heterogeneous formats

provide a public end-point for reuse

erform information extraction to enrich
perform inferences and validation to improve — ..* -

T E. Projections and coauthors (28 clusters)

\ T Copublication in Covid Knowledge Graph

provide querying and visualization services el
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MTS5 : an HTML5 Multitrack player !
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Web-augmented music
interactions

V. ot IR Tainblow T the night | repetitive lyrics structure | repetitive melody structure
1 when jlocked in your eyes
i could see diamonds shining bright

i never realized
V youd be the one to make it right
2 Eou got me hypnotized
efore my life was black and white

you and me make a team
B I want you near me every day
eam

[Fell et al.] °1 lstndtinadsd

dont break my heart
Patch window Additional line-based features Ground truth Cl dont let me down

E e

dont make me frown
; 1st conv + ReLU + max pool
/) 2nd conv + ReLU + max peol |
Y

V3 youre so mysterious
yesterday you were cold as ice

i wonder how you feel
B if all your feelings are the same
2 when are your smiles for real
oris it a game

dont break my heart

C. dont let me down
2 dont break my heart
dont make me frown

Loss

were getting serious
life by your side can be so nice

Self-similarity Matrices
dont break my heart
C, dont et me down
3 dont break my heart
dont make me frown

dont break my heart

dont |et me down
A B c D E C4 dont break my heart
dont make me frown

Figure 2: Convolutional Neural Network-based model inferring lyrics segmentation (Fell et al. 2018). 0 gDnE rteak my heart
ont let me down
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ALOOF: RDF dataset about objects

= common sense knowledge about objects: classification, prototypical locations
and actions

St H T

= knowledge extracted from natural language parsing, crowdsourcing,

_ _ distributional semantics, keyword linking, ...
[Cabrio, Basile et al.]
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Linked Open Vocabularies

Suggest % Documentation @Follow

864 Vocabularies in LOV
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Linked Open Vocabularies

Latest insertion

- Gouda Time Machine Ontology

intro - INTRO: the interlextual, interpictorial, and
intermedial relations ontology
11-1

psn - Product Supply Network Vocabulary
4-10

ntology

intro - INTRO: the intertextual, interpictorial, and
intermedial relations ontology
11-1

lloT - Ontology for Industrial Internet of Things
systems

psn - Product Supply Network Vocabulary
4.

mdi - Metadata4ing: An ontology for describing
the generation of research data within a scientific

LOV, LOV, LOV...
all you need is LOV
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Normative Requirements Vocabulary

IRI:

http://ns.inria.frinrvé#
Authors:

Fabien Gandon

http://ns.inria fr/fabien. gandon/foaf html#me
Contributors:

Fabien Gandon

Guido Govematori

Powered by

Publisher:
Inria
Other visualisation:
Turtle/N3, RDF/XML, Onto-Doc

Abstract

An OWL vocabulary for describing normative requirements.

Table of Content

1. Classes

2. Object Prc
3. Named Individuals

4. Namespace Declarations

Classes

PWKSO - Possible Worlds and Kripke Structures Ontology

R
http://ns.inria.fr/pukso/
Formats
Turtle/N3, XML, N-Triple, JSON

Table of Contents

1. Classes
2. Object

o
3. Namespaces

I"\
Thing ¥

— —
\ (g not verified in

oK

has relation

verified in
possible world

Subclass of Subclass of

Subclass of

parameter

‘open possibl...

closed possib...

Kripke relation

achievement  atomic formula  co-occurant punctual

compensable requirement  co compensation

deontic modality  deontic

logical formula

modality non co-occurant punctual requirement  non

non perdurant it non

penalty statement perdurant act requirement  permission

req
it i quirement  prescriptive statement  prohibiton  punctual right

iolated requirement  violation

non pre i requirement  non violable requirement

Normative R

suborder list  term

achievement®

IRI: http://ns.inria fr/nrv#Achievement

an obligation for which achieving the content at least once is enough to fulfil it

has super-classes
obligatiol
has sub-classes

non perdurant requirement*, non ive it

atomic formula®

back to ToC or Class ToC

IRI: http://docs.oasis-open.org/legalruleml/ns/v1.0/rule-metamodel#AtomicFormula

mUnc Vocabulary Specification

Namespace Document, 01 february 2019

This version:
http/ins inria frimunciv2 (owl, t)
Latest versior

http/ins infia frimunc/ (owl, )

Status:
Work in progress

uthor:
DJEBRI Ahmed EI Amine, University Céte d'Azur, CNRS, INRIA, 138, France
Advisors:
Andrea G B. Tettamanzi, University Cote d’Azur, CNRS, INRIA, I3S, France
Fabien Gandon, INRIA, University Cote d'Azur, CNRS, 138, France
IRI:
htp://ns.inria frimunc/

mUnc uses W3C's open and freely available Web standards: RDF, OWL. It also bases on LDScript language implemented in Corese to present uncertainty calculus.

Abstract

mUnc (Metadata with UNCertainty) is an OWL ontology for describing Uncertainty information. It aims to offer a standard representation for uncertainty theories and
exchange calculation involved in the evaluation of uncertainty.

Table of Content

An ontology for Uncertainty Representation: mUnc
mples

Classes

Object Properties

Namespace Declarations

AP
o

An ontology for uncertainty representation: mUnc

The open nature of the Web allow the existence of fuzzy, vague, or uncertain information for which exists no standard on the Semantic Web. The aim from munc is
allow the integration of many theories [1-4] about "uncertainty reasoning”. Moreover, this vocabulary offer a way to link between the theories and their calculus.

‘The current version enables uncertainty representation at different levels of granularity. Uncertainty can be linked to a sentence or to a world (context)

‘The figure below shows the core classes and properties of mUnc.

) Class
Property
> SubClassOf
—> Signature : from domain to range

values with respect to the current Semantic Web standards. It also offers the possibility to represent and

to offer a formal, publishable and reusable representation of uncertainty over the web of linked data, and

Uncertainty

Uncertainty
Feature

Uncertainty

Sentence
Value

In the version 2 of mUne, an extension allowing the representation of translatabilty of uncertainty theories, as shown in the figure below:

Uncertainty
Operator

Uncertainty
Approach

sUncertainty
Feature

sUncortainty
Operator

Uncertainty
Operation

Translation

muncitranslateTo

Uncertainty

Function

(2 Class

D Property
ST SubClassOf/SubPropertyOf
ZZZ Signature sfrom domain'o range

munc:hasFullTranslation

munc:hasldealTranslation

Approach

munc:hasTranslation
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O LI VAW [Nicolas Robert et al.]

* Github repositories for ontologies, schemata, vocabularies...
 command line tool & github workflow for agile collaborative

ontology development.

e composite actions that can directly be called in workflows
* pre-commit hook to prevent the biggest mistakes to be pushed

SHACL & EARL & markdown for reporting

Statistic summary

Here is a short overview for this test report
214 Outcomes

33 MajorFail, |46 MinorFail, A0 CannatTell, §30 NotTested, [E135 Pass

The different status types are an extension of the EARL vocabulary where the nextended terms can be found in the olivaw-ear| dataset, each
outcome type means: Jump Type

QOutcome Detail

« Y MajorFail: This is an error that is critical and consider as blocking for production Section top  Identifier

« ]| MinorFail: This is an error that should be fixed, but it is cannot be considered as critical error B .
. . . _ X . . Section top | Title
« A CannotTell: It is unclear if the subject passed or failed the test. This happens when an automated test requires human judgement to ——

Outcome Detail

Jump Type EfMajorFail
Section top | Identifier syntax-error
Section top | Title Test subject has syntax errors

A

ry

Reports uploaded
as GitHub Artifacts

Reports commited
on branch

|

Test badges on
branch README

Pre-comm
tests OK?

GitHub Actions tests

Section top = Description  The subject has turtle syntax errors that makes it unprocessable by an engine

Section top Paointer undefined prefix: dcterms:source 2
Section top Pointer Undefined prefix: doco:Glossary 2
IMinorFail

no-reference-module

Term not referenced to a module

make a definite decision. Section top Description
* @ MotTested: The test has not been carried out. Here this is because a previous test that was mandatory to be passed did not end up as

Pass.
. Pass: The subject passed the test.

https://github.com/Wimmics/olivaw Sectiontop  Pointer

https://github.com/Wimmics/Olivaw-Template

Subject terms not linked to a module by a rdfs:isDefinedBy property

]

:perceiveResourceFormspecification a shacl:NodeShape ;
shacl:class hctl:Form ;
shacl:property [ shacl:hasvalue ""
shacl:maxCount 1 ;
shacl:minCount 1 ;
shacl:path hctl:hasTarget ],
<https://purl.crg/hmas/interaction-http/GetMethod>,
<https://purl.crg/hmas/interaction-http/ReadAction>,
<https://purl.org/hmas/interaction-http/forTextTurtle:> .



https://github.com/Wimmics/olivaw
https://github.com/Wimmics/Olivaw-Template

ing data

Cataloguing & Index
... and the world




102> car configurations but only 102° coherent (1/100 000)
RENAULT from [Francois-Paul Servant et al. ESWC 2012]

CONSTRAINTS




Knowledge Graphs @ @

* Vehicles, configurations, customizations, offers, demands,...
are getting more and more complex

Supply Chain Data

* More and more dependencies between, features, functions, 8 o %fﬁ:ﬁ:ﬁ

aCtOrS’ see atabases Hls ofMaterials Market Data

Integrated graph & services improving collaboration
* To manage

* To transform in a unified graph
* To data for useful and actionable insights
* To new value from manufacturing data

Sources: “Build a car with Graphs”, Fabien Batejat, Graph Technology Specialist,
Volvo Cars, Neodj GraphTour 2019, Customer Presentation;
“Graphs in Automotive and Manufacturing: Unlock New Value from Your Data” ;
“Volvo Cars”, Graph Tour 2019 ;
“Volvo Cars: transforming complex data with a unified graph platform”;
“Connecting Systems Engineering and Human Factors through MBSE”
Nilsson Robert, Bligard Lars-Ola; Neo4J UseCases
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@1 About Standards Services Industries News & Events
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GS1 Digital Link:
g -

A New Standard Integration with a
Decentralized Knowledge Graph

®
KGs @
Open KGs for usable
knowledge during the entire

lifecycle of a product

W

GS1 Digital Link

The GS1 Digital Link standard extends the power and flexibility of GS1 identifiers by making them part of the web. That means that GS1
identifiers, such as the GTIN, are now a gateway to consumer information that strengthens brand loyalty, improved supply chain
traceability information, business partner APls, patient safety information and more.

%

Where a URL typically points to a single, specific website, GS1 Digital Link enables connections to all types of business-to-business and
business-to-consumer information. If you're adding a QR code or NFC tag to a product, using the GS1 standard means you're not only
providing a URL for people to scan, you're also carrying GS1 identifiers - the same identifiers relied upon throuahout industry - and

following a non-proprietary, no vendor-lock system. This means the brand owner remains in complet ®
MV W

number of information sources, all from one symbol, saving space and improving efficiency.
in Europe

More specifically, in Healthcare, the GS1 Digital Link standard helps reinforce the One-barcode initiat
distributors and hospitals will still use the ubiquitous barcode for years to come, for many different p

For business partners and
consumers about all aspects
of a product

of-care scanning. Yet, now with GS1 Digital Link, they have the opportunity of using a single barcodd
about the product.

A standards-based knowledge system
for the circular economy

Current Version Future Versions Lega

GS1 Digital Link Standard 1.2: With the publication of Release 1.2, GS1 ]
GS1 Digital Link is expected to move 2020

to 8 GSMP Standard Maintainance es11 The business case and the challenge for the circular economy
Group which will update and improve 2018

URI syntax (Jan 2021)

To support|multiple sources

Resolution (coming soon)

All products are designed, manufactured and sold under market constraints that evolve over time.

(manufacturer, transporter,

customers,
percentage of the recoverable
materials at the end of its life

...) and a large

“Data economy enabling
Circular economy”

Compression and decompression
(coming soon)

Semantics (coming soon)

See previous version 1.1 for anything

not covered in the published URI
syntax

the standard at a yet to be
determined schedule.

Today, consumers are increasingly mindful of ethical considerations and the use of recycled
materials and a low environmental impact are now selling points.

Providing data to business partners and consumers about these aspects of a product is both
essential and challenging. Information systems are needed, for example, to support decision-
making in low energy production techniques and efficient transport options, balanced by the
resilience of the product and the ease and recoverable percentage of the materials at the end of
its life.

It's clear that data is necessary to realize the circular economy. But data is not sufficient. We are
drowning in data but starved for knowledge. We need a system that can give us usable knowledge

Find out more

GS1 Digital Link Implementation Guideline (Global Edition) (Feb 2020)

GS1 Digital Link Flyer: Connect your customers to the product info they want and

need (2-pager)

GS1 Digital Link Flyer: Connect your customers to the product info they want and

need (4-pager)

during the entire lifecycle of a product.

A standards-based solution

Two communities are willing to join forces. The business and supply chain community on the one
hand, and the data exchange and engineering community on the other. These communities
choose to create industry standards at GS1 and W3C respectively. Both organizations welcome
the opportunity to share their ideas regarding how to meet the EU Data Strategy and Circular
Economy Plan.
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to google: transitive verb that means using the Google search engine to
obtain information on something or somebody on the World Wide Web.

Nominal Forms

Infinitive: to google
Participle: googled
Gerund: googling

Indicative
Present

| google

ou google
e googles
we google
you google
they google

Perfect

| have googled
Kou have googled
e has googled
we have googled
you have googled
they have googled

Past

| googled

ou googled
e googled
we googled
you googled
they googled

Pluperfect

| had googled
Kou had goo%led

e had googled
we had googled
you had googled
they had googled

Future

I will google
ou will google
e will google

we will google

you will google
they will google

Future perfect

I will have googled
Kou will have googled
e will have googled
we will have googled
you will have googled
they will have googled

Subjunctive
Present

| google

ou google
e google
we google
you google
they google

Perfect

| have googled
l\40u have googled
e have googled
we have googled
you have googled
they have googled

Imperfect

| googled

ou googled
e googled
we googled
you googled
they googled

Pluperfect

| had googled
ou had googled
e had googled
we had googled
you had googled
they had googled

Conditional
Present

| would google
Kou would google
e would google
we would google
you would google
they would google

Perfect

I would have googled
Kou would have googled
e would have googled
we would have googled
you would have googled
they would have googled

Imperative

you google

we Let’s google
you google

Progressive (Continuous)

Forms
Indicative
Present

I am googling
Kou are googling
e isgoogling
we are googling
you are googling
they are googling

Perfect

| have been googling
Kou have been googling
e has been googling
we have been googling
you have been googling
they have been googling

Past

| was googling
Kou were googling
e was googling
we were googling
you were googling
they were googling

Pluperfect

| had been googling
Kou had been googling
e had been googling
we had been googling
you had been googling
they had been googling

Future

I will be googling
Kou will be googling
e will be googling
we will be googling
you will be googling
they will be googling

Future perfect

I will have been googling
Kou will have been googling
e will have been googling
we will have been googling
you will have been googling
they will have been googling

Conditional
Present

| would be googling
Kou would be googling
e would be googling
we would be googling
you would be googling
they would be googling

Perfect

I would have been googling
Kou would have been googling
e would have been googling
we would have been googling
you would have been googling
they would have been googling



CRAWLING is1uang, candon 2015

userinfo host

port

o

https://john.doelwww.example.com:123/forum/questions/?tag=networking&order=newest#top

" Predict data availability

( 1 scheme authority path query fragment
u S e | e Ct fe a t u re S Of U R | S Qwont Table 1. Performance of the combinations of feature sets
. ) Combination of] KNN Naive Bayes SVM Crawler Percentage

" Learn crawling selection Feature Sets BFS T30
. |F-measure Accuracy F-measure Accuracy F-measure Accuracy 1ot NB (QUK) 0'341

crawler_ .
( K N N/N alve Baye S/SV I\/I ) Fittripta 0.6951 0.7407 0.7154 0.7462 0.7944 0.7722 crawler NB (40K) 0.345

it 0.6261 0.6832 0.7094 0.7413 0.7801 0.7643 _ -
O | . | . | ) Fioiria 06773 07121 07111 0.7448 07820 0.7650 crawler SVM (20K) 0.402
[ | | Fivir 0.7592 0.7731 0.7660 0.7701 0.8216 0.7902_| crawler_SVM (40K 0.413
niine learnin g W. Crawlin g fi:; 0.6015 0.7010 0.6328 0.7075 0.6839 0.7074 crawler KNN E20K§ 0331

. | | . h Fitte 0.5582 0.6912 0.6012 0.6172 0.6828 0.6277 '
( FT R |_‘ p Froximal a gO r |t M ) Pty 03953 0.5810  0.4874  0.6097  0.6790  0.6424 crawler KNN (10K) 0.324
Fipta 0.4392 0.5739 0.6086 0.6238 0.6689 0.6269 LDCOC (7 = 0.5, = 0.17)|  0.655




IndeGx: knowledge graphs about... knowledge graphs

declarative framework with extractions rules managed on github to build a public RDF

index of RDF datasets

gprefix rdf: <http://www.w3.org/1999,/82/22-rdf-syntax-nsi> .
gprefix rdfs: <http:// www.w3.org/2800/81/rdf-schemaft> .

-~
gprefix dcterms: <http:/fpurl.org/dc/terms/> . ~ AN

Eprefix earl: « S Swww w3 org/nsSearlds> . . I
- S Bnereerts Exclusively based of W3C standards @aOINa:

@prefix kgi: <http:/ ns.inria.frfkgfindexit> .

pprefix void: <http:/s/Srdfs.org/ns/void#> .
Gorefix deat: <hEtp://wa.u3.org/ns/deats> . Used to index more than 300 SPARQL endpoints
gprefix skos: <http: /S www.w3.org/2084/82/skos/coret> .
gprefix xsd: <http:/ www.w3.org/ 20081/ XMLSchemati> . . . .
Easily extendable with new rule declarations
£» rdf:type kgi:TestQuery ;
dcterms:isReferencedBy <manifest.ttls ;
dcterms:title "Presence of language tags in the content.™ ;
dcterms:description "Check if there are langage tags to make the content of the KB multilingual.™ ;
kgi:timeout "PT1285"~*wxsd:duration ;
kgi:query ""UASK {
SELECT DISTINCT (lang(2?0) as 2?lang) WHERE {
?s ?p ?o . FILTER({ isLiteral(Zo)} )
¥ LIMIT 1
|


https://github.com/Wimmics/dekalog

KartoGrap
the endpo

A

. visualize what can be accessed through

N

t of IndeGX mailot et al. 2022
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\ ﬂcatios of datasets

Short URIs (< 80 characters) quality measure through time
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http://prod-dekalog.inria.fr/

Popular Schemas, Ontologies, Empty diagonal...
Vocabularies, Languages...




MetadatamaticZ. "7 .
Title
|
Description

Endpoint UAL

=]
=

Publication date

L - skt e o i mdmdys nree & wnmolerd e 1y g g TPV AN YL TR D M. werm s o
e
Keywards

Version

Motivation
< 10% of bases contain provenance metadata

> 34 vocabularies to describe a dataset

Supporting dataset metadata generation
* No knowledge of RDF vocabularies necessary

» Usage of existing bases for auto-completion

* Licenses, langages, etc.

* Automatic extraction of features from endpoints

* Nb. of triples, classes, properties, list of graphs, etc.



EXtenSible e,g, FAIRness mesure

Findability

Accessibility

Interoperability

Reusability oot eroperat

reproduce FAIR-Checker [Gaignard et al.2023]

specialized in bioinformatics datasets



Life cycle level | | Question level

Accountability

Andersen et al. 2023

/ Who 1—
1
Evaluation based on the description provided by the dataset to answer . 1
1— en ———1—
Data _
questions defined for each step of the life cycle Creation e Where =
1
N How 1—
1
Who 1—
/
Who !
1— When <i:
':: FE-EIT.iDFI T I\*Iaigt%%aance .
 Where
When 1
\ How 1—
Maintenance —
Where ! / Who g:g:
1
-
USE_QE 1/ When i:
How Data 0.5~
Usage 1— Where 015:
13"
What N oy 1
1/3_
1\
\ e 5
What 1/3-
1/3_
/3

~

_ From what physical location (state, country, continent, ...

__ From what physical location (state, country, continent, ...

Who are the creators of the KG and their role in this process? For all cre-
ators, indicates whether they are a person or an organization, provide infor-
mation to identify them (name and point of contact such as email, or phone
number, or address, or homepage), provide their qualifications, provide all
characteristics which could have an influence on the KG.

What is/are the creation date(s) of the KG?
From what original source(s) were the data collected or derived?

) was the KG cre-
ated?

Which methods or tools were used for data creation?

Who are the maintainers of the KG and their role in this process? For all
maintainers, indicates whether they are a person or an organization, provide
information to identify them (name and point of contact such as email, or
phone number, or address, or homepage), provide their qualifications, provide
all characteristics which could have an influence on the KG.

When was the KG last maintained/modified?

With which frequency is the KG maintained?

) is or will the KG
be maintained?

What will be the methodology/ procedure for data maintenance?

Who publishes this KG?
Who has the right to use the published KG?
Who is intended to use the published KG?

Since when was the KG available?
Until when is the KG available?
Until when is the KG valid?

What is the webpage presenting the KG and/or allowing to gain access to it?
Where to access the KG (either through a dump or a SPARQL endpoint)?
In what physical location can the KG be used?

What is the license of the KG?

How to access the KG? Provide a SPARQL endpoint or a dump if they are
freely accessible, or the procedure of access, and the characteristics of the
endpoint if prowdcd

How to use, reuse or integrate the KG?7

What are the requirements to use the KG?

What are examples of the published data?

What concepts, topics or subjects does the KG cover?

What is a general description of the KG?

How many triples are there in the KG?

How many entities, properties and classes are there in the KG?
What RDF serialization formats does the KG support?

™\ What is the quality of the KG?



Comp aring metriCS Maillot, Andersen et al. 2023

Comparison of FAIR-Checker and Accountability in same conditions over 339 active endpoints

100% T

® FAIR 4 Accountability

75%

50%

Measure score

25%

0%

Datasets
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Knowledge Graphs @ ey

extra user-item connectivity

reveals the semantics of entities & user’s interest i.e. .
. (\%O:: - - ol ;g CO ta"’),s‘o
new model to exploit knowledge graphs i g >
> 2 . Suncty B 'Ss'"g—'of @c tle on th HII|
f d t- & t I ° bl ""-...erttenBy I‘%\-— £ dastie on e ni
or recommencdation & support explainable 2 T s
. Alice % Snre™ ~» pop « e < :
reasoning R W
<" Tony o :a Gene
\ Y,
Song the user has Y Songs the user may
listened to before Knowledge Graph be interested in

LSTM Layer

g | Shape of You |e2 Ed Sheeran ‘93

4 ® @ ®

< | User | Item ]e'z l Person |e'3 Item ] e,

3 @D (&) D & I
E Ul Interact ungBy | Produce <End> | oy

Source: Wang, Xiang, et al. "Explainable reasoning over knowledge graphs for recommendation.” Proceedings of the AAAI conference on artificial intelligence. Vol. 33. No. 01. 2019.



Knowledge Graphs @ amazon

graphs to aid product

Relationships between products and the human
(roles, functions, audiences, locations in which they’re used, ...)

Large language models ( ) to extract thelcommonsense/relationships implicit in customer
interaction data.

Building commonsense knowledge graphs to aid product recommendation

Changlong Yu, Zheng Li | May 10, 2024
,,,,,,,,,,, _ _ _ _ Using large language models to discern commonsense relationships can improve perfarmance
1’_; e Knowlede on downstream tasks by as much as 60%.
¥ o r:] A Prompe : o _Gsneas
/ SRS S | Source: Changlong Yu, Xin Liu, Jefferson Maia, Yang Li, Tianyu Cao, Yifan Gao, Yangqiu Song, Rahul Goutam, Haiyang Zhang, Bing Yin, and Zheng Li.
2024. COSMO: A Large-Scale E-commerce Common Sense Knowledge Generation and Serving System at Amazon. SIGMOD/PODS '24, 148-160.

s e https://doi.ore/10.1145/3626246.3653398

Simitarity filtering



https://doi.org/10.1145/3626246.3653398

ALOOF: robots learning by reading on the Web

Annie cuts the bread in the kitchen with her knife » dbp:Knife aloof:Location dbp:Kitchen

BT=0 BT=25 = T=50

Mouse_(computing) fg
Semantic Whiteboard [y
Roles Printer_(computing)
Computer_Keyboard | ——
Computer_monitor |y

» %‘ AN Platc [ —
RDF
i Bl —
Triples
C RESE Sugar_bowl_(dishware) | —
Office chair |y
Bottle e ——
DBPedi LI —
edia
Enfities Telephone |

0 100 200 300 400 500 600

Discourse

Representation ——»
Structure

Text WordNet FrameNet
(Natural Language) Synsets Frames

Rank in the result

= Object Location Knowledge Base: 46212 co-mentions, 49 tools, 14 rooms, 101

[Ct""bl”;bﬁ”e “possible location” relations, 696 tuples <entity, relation, frame>
et al.

= Evaluation: 100 domestic instruments, 20 rooms, 2000 crowdsourcing judgements

= Shared between robots through a shared Web knowledge base



Knowledge Graphs @

AliCoCo is a large-scale E-commerce “Cognitive Concept Net”.

unified data foundation for user, knowledge, product and content

understanding.

Used in search and recommendation algorithms of Alibaba
(largest Chinese e-commerce site).

_ Pattern
Agction
Better recognize and contextualize the user needs. awmy "
Taste
Constructed semi-automatically. ot
=Zaton esign
School
Shape

Alibaba.com

E-commerce Concepts

Cotlon-padded
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)
Home or K/d¢ include . Sl
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” 3 .
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Sources: Luo, Xusheng et al. “AliCoCo: Alibaba E-commerce Cognitive Concept Net.” SIGMOD 2020 ;

E-commerce Knowledge Graph AliCoCo , AlibabaCloud.
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[Ringwald et al.]

RDF-Pattern Based Extraction

Homer Simpson

—_ — s

Homer Jay Simpson (bom April 19, 1887), also known
as Homer Simpson, is an american familly father. He

] -Q—‘ ! o il £
and his wile Marge have three children: Bart, Lisa and
Maggie. As the family's provider, he works at the wan — —_— =
Springfield Nuclear Power Plant [..]. i 1T
wiiwn e I
\ —

Wikipedia article - SHACL shape

t S
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Relational Graph




[Ringwald et al.]

RDF-Pattern Based Extraction

GRAPH
LINEARIZATION
e

IMPACT




[Ringwald et al.]

Ground-truth construction

Shacl Validation
Wikipedia Lookup

e

a)

D

-' Triple orderi |
| ©P| B
\_
dbo:Person

rdfs:label, dbo:alias, dbo:birthName,
dbo:birthDate, dbo:deathDate, dbo:birthYear,
dbo:deathYear.

bl /

2%+ DBpedia Databus Q | ~ AN

C{«)RESE
2022-09 snapshot - EN

1 833 493 entities and 3 249 446 related triples



[Ringwald et al.]
Linearization choice

Shacl Validation
Wikipedia Lookup

2l

D

4

p
: O Triple ordering

-~ URI rewriting
DBpedia

b

f Linearization \

l 1 .
L1
e
LLE
7

It
|11

U
|

\. J

 Literature’s syntaxes (Lists, Tags)
« W3C'’s syntaxes (XML, JSON, Ntriples, Turtle)
- Own extension (Turtle Light @ ") even closer to English



[Ringwald et al.]

Small Language Models : BART-base & T5-base FT

Q @ Shacl Validation (" Unearization [ Kioldssplts 4 .Finetunin:g h
\@ Wikipedia Lookup ! +\fx?/+\
‘ > e—e—e-e-e
‘ ; - A = b 7% Ne7
v O Triple ordering . L X!
e @ URI rewriting
DBpedia JA JAN )
e Prompts:

BART: “Sentity URI : S$Abstract”
T5: “Translate English to $Syntax: [$Sentity URI] S$Abstract’

e Without loss change
e Without decoding strategy
e Cross entropy optimisation with patience of 3 epochs



[Ringwald et al.]

Evaluation Models & Linearizations

Q Shacl Validation Linearization 4 Kfolds splits N .Finetuninig \Y4 Evaluation h
\@ D Wikipedia Lookup ! r‘:@ ! XN 8 &
-y Ve I & S RN @
- O Triple ordering TEEES L ¢ ‘e & -U-U-I]J]-
~ URI rewriti =
DBpedia © e \ AN AN U\ J
Triple Validity metrics Classics : (strict mode)
e Rate of Parsed triples (Re1) e RE metrics : Precision, Recall, F1
e Rate of Correct subject (Rcs) e String datatypes properties : BLEU
Ressource Training behaviors
e Time (minutes) e Velocity : when does the model saturate ?
e Carbon consumption e Stability: Is the learning process stable ?

e Divergence: Is the learning process diverging ?



[Ringwald et al.]

A light Turtle goes a long way

Config Triple Validity _HE p@rmalﬂﬁ x lﬂ Editinn m. Training behaviors o E’mnurcﬁ
Rp]- RI_":H R_t_,'y-']" Fl+ P R B lew _'a'irrqi.'-le.},m.;,___; I"rﬁ‘pr SRFT E 'DHFT 1"}__1— SF]— z DFL_ i 'Tt
T5.,; |1 1 1 . 95.63 100.00 94.37§1.00 013 .2 @ 0 0.2 @ 2 (.252 137
EB.,r |11 1 1 95,47 99.29 9425097 015 0 = 0 0 i 1 (.042
| By |1 1 1 094.54  97.09  93.20 g0.Y93 012 0 & 0 L2 & 2 (.035
B.r 1 1 1 QU073 9443 96.aY 95 421097 11(22 0 & 0 0 = 1 (.10 ;
Thuer1|1 1 1 99.51 93.94 9548 93.13 |0.96 014 2 o 0 0 & 3 0.099 56| 94
T5,.. |1 1 1 U958 9286 96.81  91.91 |0.95 2115 (0.4 & 1 4 = 2 [1.324 206 93
By, 1 1 1 99.62 9257 9634 9105 |0.94 017 0 & 0 0 & 0 0.053 46| 93
TH |1 1 1 99.55 9234 95.19 91.40 |0.97 0|11 0.8 ] 1 0.6 @ 1 (.118 75 92
B.y |1 1 1 99.63 91.99 96.68 90.49 |1.00 2112 0 ] 0 0 = 1 (.04 291 92
B, 1 1 1 U9.62 9203 94.75 9037 |0.90 18(158 0 & 0 0 & 1 (L0614 D4 92
By |1 1 1 99.49 90.72 95.45 89.13 |0.97 012 0 & 0 0 = 0 0.029 26| 91
TH.,5 |1 (.96 1 Y9.57 9418 96.76 92.51 |0.95 1113 2 @ 0 2 & 1 (.087 45 91
Thuer |1 1 1 99.33 90.72 9581 82872 |0.96 1110 (0.5 & 1 4 = 1 0.072 44| 90
B.; 1 1 1 99.52 9027 95.14 28.55 |0.96 4711 2 o 0 0 & 0 0.093 74| 90
B. 1 1 1 9946 8987 9669 8885|097 17(14 0 & 0 2 & 1 0.092 75| 90
ThHho (0,97 1 1 9934 91.73 9532 B9.68 |0.97 9910 0 & 0 f ] 2 (0.109 56| 89
Thur |1 {1.98 1 99.32 90.32 94.28 8943 |0.88  2056(11 1 ] 1 0 = 4 (.O81 49 88
Bon 1 1 1 Y9306 BT.73 9701 BhAs | 0L49Y Bl(24 0 & 0 4 = 1 (1.134 119 &8
T5,, [0.95 1 1 U9.29 BA.7Z2 96.15  826.25 |0.94 1815 (1.4 & 1 0 = 1 (0L107 76| 87
Th,e (097 1 1 U9.24 B&.41 0 92.60  B26.61 |0.94 29114 2 @ 1 2 & 3 (L1155 79| 85
By 097 1 1 99.32 B6.15 9415 B389 |0.499 20016 0 & 0 0 & 1 0.047 41| 83
By 0.97 1 1 U934 2568 93.52 23.64 |0.95 15(14 0 & 0 0 & 1 0.053 43| 53
ThHhor [0.82 1 1 09.25 B8.41 9260 =26.61 (097 210(15 (1.5 .5 2 4 = 3 (.221 139 72
T5,, [0.76 1 1 9939 90.61 97.958 #2517 |097 137(13 1.6 (1.4 3 0.2 0.5 3 (.25 160 67
I (.95 1.00 1 9.49 91.42 96.02 82957 |[0.90 3| 14 (0.3 & (0.5 1l = 1.5 |11 T3 859
g (.1 0.0 0 (0.2 2.7 1.7 G 0.0 16313 (0.4 & 0y 02 @ 1 (0.1 A6 || 6.5




Linking all forms of intelligence




Knowledge Graphs @

@ Oxford Semantic

Samsung acquires RNYAREMETESEN and its Al reasoning engine based on RDF.

(follows investment of Samsung Ventures and collaboration since 2018)

* Enhance the understanding of product or service and services usage.

* Integrate and connect data.

* Enable rapid information retrieval and recommendation.

e Run onlany deviceland where the data is.

“considered one of the[key technologies for realizing more sophisticated and personalized Al]solutions”

Sources: “Samsung Electronics Announces Acquisition of Oxford Semantic Technologies, UK-Based Knowledge Graph Startup”, Samsung Press Release ;

“Samsung to acquire UK-based knowledge graph startup Oxford Semantic Technologies”, Kate Park, July 18, 2024



Knowledge Graphs @ NO<IA

Al and knowledge graphs to transform telecom inventory solutions.
infrastructures and mobile network software supply chain

Automation in network
“billions of dollars worth of potential energy savings”

Sources: “Learn how Al and graph databases transform telecom inventory solutions”, Oleksandr Dmytriiev, Nokia Blog ; “A Billion Dollar
Opportunity: Superscaling Knowledge at NOKIA”, Chris Brockmann, eccenca, KGC 2023



@)

“impossible to see the big picture, the overarching relationships, because the databases were not connected.”

ePLM Navigator: unlocking and connecting data silos with knowledge Graphs

Bosch Semantic Stack: and backend systems to

]for a Wider Range of Applications.

: learning visual models with knowledge graph as a trainer
(robust, transferable, faster training)

:lcombining explicit and contextualized domain knowledge

(symbolic Al) with data-driven machine learning methods (sub-symbolic Al).

: domain knowledge graphs to gain further knowledge via reasoning and
prediction, and exploit knowledge for search, exploration, machine learning and problem solving.

Sources: "ePLM Navigator", CONWEAVER, Article ;"A Survey on Visual Transfer Using Knowledge Graphs", Sebastian Monka, Bosch Center for Artificial Intelligence (BCAI) ; Learning visual
models using a knowledge graph as a trainer, Bosch Research Blog, Sebastian Monka, Lavdim Halilaj and Stefan Schmid; “Bosch Semantic Stack”, Product-centric digital transformation



Sexe Date

Cause

CIsP2

History

Observations

H 25/04/2012

vaccin-antitétanique

Ad4

Appendicite

EN CP - Bon état général -
auscult pulm libre; bdc
rég sans souffle - tympans
ok-

PREDICT HOSPITALIZATION

Element

Patients

Consultations

Past medical history
Biometric data
Semiotics

Diagnosis

Row of prescribed drugs
Symptoms

Health care procedures
Additional examination
Paramedical prescription
Observations/notes

Number

55 823
364 684
187 290
293 908
250 669
117 442
847 422
23 488

11 850
871590

17 222
56 143

[Gazzotti, Faron et al. 2017]

= Physician’s records classification
to predict hospitalization

= Study enrichment and features
impact and combinations on

different ML methods



Sexe Date Cause CISP2 History Observations Element Number

H 25/04/2012 vaccin-antitétanique A44 Appendicite | EN CP - Bon état général - Patients ' 55823

auscult pulm libre; bdc Consultat'lons ' 364 684

rég sans souffle - tympans Past medical history 187 290

ok- Biometric data 293908

Semiotics 250 669

Diagnosis 117 442

Row of prescribed drugs 847 422

Symptoms 23 488

Health care procedures 11 850

Additional examination 871590

Paramedical prescription 17 222

PREDICT HOSPITALIZATION ===~ &

[Gazzotti, Faron et al. 2017] ‘II |I @ Représentation SGD | SVC | RF Log | Moyenne
ré [érence . 0.7877 . 0.8270 . 0.8533 ‘ 0.8491] 0.8293
. . ’ . . . . q .

= Physician’s records classification T IDATA " o | | [ ooss | oo
. . . . +5% 0.7985 | 0.8339 | 0.8449 | 0.8514 | 0.8322
to predict hospitalization ter 07859 | 08235 | 08433 | 08453 | 08245
bep—a 0.7871 | 0.8254 | 0.8480 | 0.8510 | 0.8279
! +9 0.8209 | 0.8348 | 0.8522 | 0.8505 | 0.8396
= Study enrichment and features tos | 076 | 03254 | 08506 | 0349 | 0329
. . . Flypent 0.7925 | 0.8338 | 0.8472 | 0.8481 | 0.8304
IMmpa ct and combinations on ke 0.8108 | 0.8281 | 0.8498 | 0.8460 | 0.8337
. +wa 0.8065 | 0.8223 | 0.8468 | 0.8545 | 0.8325
d Iffe rent |\/| |_ methOdS [ ATC code +wi 0.8137 | 0.8149 | 0.8484 | 0.8501 | 0.8318
+wm 0.7991 | 0.8221 | 0.8453 | 0.8458 | 0.8281
{ Free text H+s+ep+wat+wi | 07782 | 0.8258 | 0.8486 | 0.8547 | 0.8268
+l+sx 4o +wa+wi | 07801 | 0.8239 | 0.8494 | 08543 | 0.8269
Named Enties bt 4 ez + wa + wi 0.7707 | 0.8140 | 0.8531 | 0.8571 | 0.8237

Recognition

N
= DBpedia




MonaLIlA HNstERe

Liberté
[Bobasheva et al. 2020] R td 350 000 images RDF metadata based
= reason & query on RDF to build training sets. of artworks on external thesauri

Joconde database from French museums

. - . . Cos
= transfer learning & CNN classifiers on targeted categories (topics, O&bRESE @
te C h n iq u es’ etc ] ) prefix skos: <http://www.w3.0org/2004/02/skos/core#>

prefix jcl: <http://jocondelab.iri-research.org/ns/jocondelab/>

- - . select(replace(group_concat(?topCategory_label; separator=""+"), "\+%$", ") as 7label)
2 i i ?
= reason & query RDF of results to address silence, noise and explain (bl magobam as Himeas_pas
{sample{?noticeReference) as ?ref)
where
¢ values (PtopCategory_label) { (“chien”@fr) (“cheval”@fr)} .

2?topCategory a jcl: Term;
skos:prefLabel ?topCategory_label;
Image Metadata Score skos:narrower* | skos:related/skos:narrower* ?subCategory.
?subCategory skos:prefLabel ?subCategory_label.
?notice jel:noticeReprTerm ?subCategory;
jcl:noticeHaslmage true;
jel:noticeRef ?noticeReference.
. . . A . L . . group by ?noticeReference
figure (saint Eloi de Noyon, évéque, en pied, bénédiction, vétement InpUL 299x299x3, CUIPULEXEX2048
liturgique, mitre, attribut, cheval, marteau, outil : ferronnerie)
cheval: " _
000SC022652 ¥ 4 w Ll w ) - ) 1
[ 0.006 WA WA Gy
C:/Joconde/joconde\0355/m079806_bsa0030101_p.jpg 4 : f + \§ - s H LGV 0y
} e
[ Convolution Input: . le:l:;:Ne
g 2 & x8x
= naleol 20029903 4 Final part:8x8x2048 -> 1001
== Concat
mm Dropoul ( ﬁ
mm  Fully connected
Image Metadata Score M = Fulyco
@ prefix rdfs: <httpyennmes e 3oorg/ 2000000/ rdf-schemais=
@ prefix jcl: <http./fjocondel ab.iri-research. org/nsfjocondel aby™ .
@prefix t: =htep/data cubure frithessurusfrescurce/ark /&E771 7= .
. @ prefix ml: <shtge:/fneinda.frymonaligf>.
portrait
cheval. ml:classifierRepresentedSubjecta rdifs:Class ; ml:wvocablr "REPR".
50350012455 . sifier<d classes rdfs:label "40 _classes";
O 999 rdfs:subClas=0f ml:classifierRepresentedSubject
. q ~ 3 =htrps/jocondela b iri-ressa rch. org/dat s/ not og/ 0000055012 m | - imageClassifier [ a
C:\Joconde\joconde\0138\m503501_d0012455-000_p.jpg rrul el i e 00|z |
ml:detecred [a ©T523-6519 ; ml:score 08102 ],
[at:T5Z22-5209 ; mlscors QU022 19,
[at:T5Z22-175 ; mlscors O.2243),
[2 t:T522-2027 ; mlscore 0.0121).




Knowledge Graphs @ Walmart > 2 NeECIc 4%
Retail Graph : products and their related entities -

(material, activities, rooms, etc.)

* To help customers discover products and catalog.

* Leverage taxonomies and enrich the entities

* To power semantic search, recommendation system

* Tolanswer questions|about products and related knowledge

Source: “Retail Graph — Walmart’s Product Knowledge Graph”, Karthik Deivasigamani, Walmart Global Tech Blog, Medium






How can biochemists query this

massive knowledge graph?

GREEN
MISSION

Pierre Fabre

plant collection (17,000+ extracts) ﬁ

e | OT US

OPEN KNOWLEDGE MANAGEMENT

ON NATURAL PRODUCTS
4 )

[ )
() /4

WIKIDATA

Rutz A, et al. 2022,
elLife 11:e70780,
10.7554/eLife.70780,

I_I_. Swiss National
Science Foundation

&7 UNIVERSITE
42/ DE GENEVE

=

Louis-Félix Nothias et al.

WIKIDATA
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[ SiriusAnnotation ]

[ IsdbAnnotation ]

InChikey2D

annotation

peak_193.49

BIOACTIVITY SCREENING

EXPANDED SET
(2,000+ extracts)

g

Iterative Optimized
LC-HRMS/MS

Zuo et al, et al. 2021, Bioinformatics, p
i231-i236

-

\_ Explorls 10.1093/bioinformatics/btab279)

s

> Pro-metabolic

ETHzurich

Pr. Christian Wolfrum

> Anti-infectious

@ UNIVERSITE
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Pr. Thierry Soldati

FBGNPS 4SIRIUS,

has_taxon

has_lab_process I

_lem:
has_lcms. feature_list

has_sirius_annotation

has_isdb_annotation has_npc_class haa_spec2vec_peak

[ feature_B_N ] Eﬂz[ feature_B_N_doc

[ feature_A_1 ]
_feature

is_cosine_similar

hag_npe_ has_spec2vec_loss

[sample_i d_A]

[ feature_list_A J
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type
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BioassayX_A
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Gaudry A, et al. ChemRxiv July 2023,
10.26434/chemrxiv-2023-sljbt
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type feature chemical_class

MS2Spectrum

Experimental

Natural Products
KnowledgeGraph



https://doi.org/10.26434/chemrxiv-2023-sljbt
https://doi.org/10.7554/eLife.70780
https://doi.org/10.1093/bioinformatics/btab279

KGbot

Louis-Félix Nothias, Emma Tysinger et al.

User

1. Ask question

v d

3iA Coéte d'Azur ;'.‘.;.'..', UN|\/ERS|TE Vg
Interdisciplinary Institute 'o?.o' COTE D'AZUR h%“

for Artificial Intelligence

‘chat bot

<
5. Answer

Prompt:

* |nstructions
* Tool List

* Reasoning

g—

~"*¢@ Experimental

"KG Specific
Info Retrieval

Natural Products
KnowledgeGraph

Taxon Tool ’}k Structure Tool ‘}k

> >
_ — . —
Unit Tool == Chemical Class Tool ==

Target Tool @

Knowledge Graph
Structure and Definition

Schema File

Extract the targeted information

73



v d

3iA cote d'Azur :'."i".'-. UNIVERSITE  (elgl& ot
™ ™ Interdi?c.ip.linary In.stitute '.0 ° ..' A ’ W
Successful interactions iR e COTE DAZUR

Louis-Félix Nothias, Emma Tysinger et al.

?

Filter the pos ionization mode features of the Melochia umbellata taxon annotated as [M+H]+ by SIRIUS to keep the ones for which a feature in
neg ionization mode is detected with the same retention time (+/- 3 seconds) and a mass corresponding to the [M-H]- adduct (+/- 5ppm).
Here are the positive ionization mode features of the Melochia umbellata taxon annotated as [M+H]+ by SIRIUS that have a corresponding featu re_
J in negative ionization mode detected with the same retention time (+/- 3 seconds) and a mass corresponding to the [M-H]- adduct (+/- 5ppm):
2-3 minutes Positive feature and Negative feature
Cost: 0.3€ Positive feature and Negative feature

. Positive feature and Negative feature

Positive feature and Negative feature

1
2
3
4. Positive feature and Negative feature
5
6

Positive feature and Negative feature

The SPARQL query used to retrieve this information is as follows: -

PREFIX enpkg: <https://enpkg.commons-lab.org/kg/>
PREFIX enpkg_module: <https://enpkg.commons-lab.org/module/>
SELECT DISTINCT ?posFeature ?negFeature
WHERE {
?extract a enpkg:LabExtract .
FILTER(?extract = <https://enpkg.commons-lab.org/kg/VGF156_A06>)
?extract enpkg:has_LCMS ?posLCMS . 74




3iA cote d'Azur . . . UN|VERS|TE Ch

Partially successful interactions reeectnlory o * COTE D'AZUR

Louis-Félix Nothias et al.

For features from the Melochia umbellata taxon in pos ionization mode with SIRIUS annotations, get the ones for which a feature in neg
ionization mode with the same retention time (+/- 3 seconds) has the same SIRIUS annotation by comparing the InCHIKey 2D. Return the

features, retention times, and InChlKey2D

/ I'm sorry, but the results from the query are too long to display here. You can run the SPARQL query manually to get the results to your question.
Here is the SPARQL query:

SOS PREFIX enpkg: <https://enpkg.commons-lab.org/kg/>
PREFIX enpkg_module: <https://enpkg.commons-lab.org/module/>

@ SELECT DISTINCT ?feature_pos ?rt_pos ?inchikey2d_pos ?feature_neg ?rt_neg ?inchikey2d_neg
WHERE {
?extract a enpkg:LabExtract .
Cost: O'5€ FILTER(?extract = <https://enpkg.commons-lab.org/kg/VGF156_A06>)
?extract enpkg:has_LCMS ?lcms_pos

5 minutes

?lcms_pos a enpkg:LCMSAnalysisPos .

?lcms_pos enpkg:has_lcms_feature_list ?f1l_pos .

?fl_pos enpkg:has_lcms_feature ?feature_pos .

?feature_pos enpkg:has_sirius_annotation ?annotation_pos .
?annotation_pos enpkg:has_InChIkey2D ?inchikey2d_pos .

?feature_pos enpkg:has_retention_time ?rt_pos . 75



KGbot Potential for Al & Life Sciences ‘ E(',“%%F,XSZ'EE @ lrrzia —

Louis-Félix Nothias et al.

Chatbot \

Can you retrieve the metabolites
matching from genome mining M ICrO b|a| p rofl I | n g
and mass spec analysis ?
% “Certainly ! Here is the corresponding

752 graph query”

Metabolomics

Goteomics
(Meta-) T e smotstetion soon s
Transcriptomics s —— /( (HOst-)Genomics

@xonomy

External databaseb
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Visual Mining of RDF Graphs menin, wincier, etal. 20221

Co-starring network of Robert Redford (source DBPedia)

T Relationship Network T Robert Redford and associations: 4 common items =
(1977) A Bridge Too Far (film) ~
Sean Connery, Hardy Kriger, Dirk Bogarde, Gene Hackman, James Caan, Laure
(1985) Out of Africa (film)

Meryl Streep, Robert Redford, Klaus Maria Brandauer

(2016) Pete's Dragon (2016 film)

Bryce Dallas Howard, Robert Redford, Wes Bentley, Karl Urban, Oakes Fegley, O

o2 (1972) The Hot Rock (film)
| u Moses Gunn, George Segal, Zero Mostel, Robert Redford, Paul Sand, Ron Leibir

| Jed

| Qe

| Jed

< >
Robert Redford
25 associations T Robert Redford and associations (26 clusters) =
Number of ltems: 4 425 % Er?
34 # ittt
M‘HRMK BE2 o9 # select * where {
| A< ?x rdfs:label "Robert Redford"@en.

?p dbo:starring ?x, ?al, ?a2;
rdfs:label ?label;
dbp:released ?date ;
dbp:genre ?type .

History
[[] Relationship Network

Robert Redford and asseciations: 4 common items
Robert Redford and associations (26 clusters)

\ George Segal
| Category: Not Informed

\ - - L\.? lﬂf%
rf_%if\\ e, ?al rdfs:label ?s .
;:!:};\\ ?a2 rdfs:label 20 .
S B L B filter (?al != ?a2)
}

N o e e o e o e e e e e e e e e e e e e



Incremental Data Exploration

Follow-up Queries to dynamically import data into the visualization
during the exploratory process [Menin, Winckler, et al. 2022]

Initial query |E§| Scenario 4: Co-occurence of research topics in |z|
gﬁ%* | HAL archives.ouvertes.fr(https://data. | ¢ - -
= ( - | L L ] b
Query | Query 4. Scenario 4: Co-occurence of v | . [ ] ®
| J .

s * .

Publication -ToM - To . s o ® .v @ "

i [ ]
Period . 2015 v | | 2021 v | e o  * = o) PR—

Institution | Laboratoire d'Informatique, Signaux, ¢ v |

. . 2 ®
Visualization : C . P L4
. . | nodelinks 4 | —— [ ] .. 5
technique * | J » .._ SR @ .
. o'W .4
N o 5 o ®
WS, s, TOal
* [ ]
& o ®
| S ’
L] . i
History
() Initial query A —
|:| Scenario 4: C of topics in ive Artificial Intelligence and associations: 73 common items | x |
I:‘ Artificial i and iati T3 items - - - - - - _A
|_| Artificial Intelligence and 44 associations T (2021) .DOII Ltiscu=spERivesia myyseman icandt
O Follow up query (Fabien Gandon) Serena Villata
| "] Scenario 1: Collaboration network of a particular res = {2016) A Formalization Of Standard Knowledge And
(Q Follow up query Fabien Gandon) B S Catherine Faron Zucker and Oscar Rodriguez Rocha

O Follow up query (Fabien Gandon)
[T] collaboration network of a particular researcher 4 G
|_| Collaboration network of a particular researcher «

(2020) A Knowledge Graph Enhanced Learner Mode
Antonia Ettorre and Franck Michel and Fabien Gandon and

{2016) A Mapping-based Method to Query MongoDB
Johan Montagnat and Franck Michel and Catherine Faron Z1

(2020) A Multi-Level Consensus Clustering Framew

[ J=3

B & gyjoy Chatterjes and Nicol i e —
ujoy erjee ficolas Pasquier

3 (2018) A Survey of the First 20 Years of Research on
< > u Fabien Gandon

{2017) A new urban segregation-growth coupled mc
Diego Moreno and Célia da Costa Pereira and Meili Vanega:
- (2020) Autonomous search in a social and ubiquitou
B Andrei Ciortea and Olivier Corby and Fabien Gandon and §i
(2020) Clustering Techniques for Revenue Accountil
Laurent Dollé and Nicolas Pasquier and Tianshu Yang and F

_. 12021) Customer Choice Modelling: A Multi-Level Co ¥
>

[ J=3

~
|

Follow up query (Fabien Gandon) [x] | Collaboration network of a particular research... |
SPARQL ) . o ]
Endpoint * Microsoft Academic Knowledge Graph ~
Query * Query 9. Collaboration network of a pi v
Publication FrOm Az
Period 2015 v 2021 A

Institution Laboratoire d'Informatique, Signaux, ¢

Visualization o L
o s nodeLinks v
&

Follow up query (Fabien Gandon) |z|
SPARQL . - §
Endpoint * HAL archives.ouvertes.fr(https://data.
Query * Query 6. Scenario 1: Collaboration ne ~

]
Publication ITom To @ ® ®
Period 2015 v 2021 v ol '\ ®

[
[ ]

Institution Laboratoire d'Informatique, Signaux, ¢ ° [ 4 . .
. . [ ]

Visualization . | | P ®
-~ | nodeLinks v P '.
technique ® o *
o ° e *

v
[ ]
Py [ ]



Data Quality exploration it etai. 2022

missing data, duplicated data, erroneous data

SPARQL - iz mG gg?)?e?da:ckson Not known, Pitbull (rapper), Not known
Endpoint * Wasabi(http://iwasabi.inria.fr/sparc +~ . * . = K i u
(2007) Bad
. 2
. . * 4 no Michael Jackson, Not known, Pitbull (rapper), Not known
Query * Query 3. Collaboration network of . » (Bppes)
AL e o ® . o - (2007) Bad
Visualization — " = [ . LA » Michael Jackson, Not known, Pitbull (rapper), Not known
technique * o Na\ ATl % m o (2007) Bad
. » ° . o Michael Jackson, Not known, Pitbull (rapper), Not known
e ® s
= ®* o e —
L] [ ] . S e
. "
® e ® .. . . ®
S ® .
L] L]
° L L L] L ]
L]
= . . e *
° °
Run  Clear cache N
e o e 4

e OO e .

(2014) Love Never Felt So Good

e .
gsg‘;%li . Wasabi(http://wasabiinria.frisparc v Tt Michael Jackson, Not known, Not known, Not known, Not
o« ol 8 P /e 2
Query * Query 3. Collaboration network of . ol o & e
[ ]
. Aizi . °
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e e . .
. o o
° C )
. * N .
87 LI/ AN @
e me ] .
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°
* @ o+

Run Clear cache



Temporal exploration: WASABI discography visualizations
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A A4 4

Visualization of Association found in Covid dataset

[Menin, Cadorel, Tettamanzi, Winckler]

Rules Overview

| p d) Overview of Rules j"‘:;"‘“"‘o </
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{

Data Filtering

Clusters

a) Legend :'-'u C‘li.)m””g =
l . c) Data Sorting

of terms bd )
H
of papers and terms v g’
]
Terms | ]
sedect from the hist ad R
Mesures of Interest Sort terms by
Confidence 07-1
Number of Rules
@ L .
Interestingness 03-1 Sort rules by

The nie is

Symmetric - None
E Nyl . Symmetric Rules None i
ot symmetric
Non-Symmetric Rules -
Interestingness
Circular View

pentfgHR™
P
saud of saudi wrabia
national guard healih affairs
confidence interval
odds rato

feline leukemia vinis

———

leishmania mfantum

ovo

long-term care
nursing home

pneumonia
dyspnea

% Ieishmania braziliensis

leishmania

ek RS -ﬁﬁ |
lopinavir \ o A
cytomegalovirus leishmania k 9 y - ° i * Ieishmania infantum I
COugh " . -
hurnan betanerpeswirus 5 coug W\ . - 8 -
primer antigen L wvisceral leishmaniasis J
hurman herpesvirus 1 \ L] e — L 3
human herpesvirus 3 SO L hd | adjuvant I
house cat \ \ — — i
staphylococcus aureus AT \ * s = = — . ) g
AR\
thesus macaque ; \ \ “ B B - - »
macaque ) A\
\\ ) . . 4
anubiote steplocoecus preumoniae \ \ = : -
antimicrobial drug \ - = e .
pobmerase chiin reaction \ WY, o 8 _ .
chlamydia peumoniae . ~ -
mycoplasina pneumoniae telidae \ .
immunoglobubn m AN . S o
immunoglobulin g } . .
PSene nacie f loop mediated isothetmal ampification N . 1
aica | Y &b P
sub-saharan africa | 4
baculovirus J 1 . \ )
nsect i ! thrombocytopenia

assay
lymphepenia

e) Circular Paginated View of Su Sets D f) Exploratory Graph View of Items <

Rules 1 -40 [



onclusion:
the growing potential
of knowledge graphs




”Knowledge 1S power” Sir Francis Bacon



and only now are you reading this top left text... predictable means manipulable

You will read this first

Then you will read this...

Then this...



target useful and beneficial...

KNOWLEDGE ONTOLOGIES (META)DATA

Railway Map of Antarctica DATA

JUICE

Hippocrates META DATA
Railway Lines b
A StaltiOns I © Tohn Atkinson, Wrong Hands P“’m DM




benevolent & beneficial Al by design
and nat the opposite




Pay Attention: a Call to Regulate the Attention Market and Prevent Algorithmic
Emotional Governance

Franck Michel', Fabien Gandon?

'University Cote d’Azur, CNRS, Inria
ZUniversity Cote d’Azur, Inria, CNRS
franck.michel @inria.fr, fabien.gandon @inria.fr

Abstract

Over the last 70 years, we, humans, have created an economic

Question multiple
market where attention is being captured and turned into

money thanks to advertising. During the last two decades, disciplines
leveraging research in psychology, sociology, neuroscience

and other domains, Web platforms have brought the pro-

cess of capturing attention to an unprecedented scale. With ° H
the initial commonplace goal of making targeted advertising Ana Iyse p ra Ctlces a nd
more effective, the generalization of attention-capturing tech-

niques and their use of cognitive biases and emotions have conseq uences

multiple detrimental side effects such as polarizing opinions,

spreading false information and threatening public health,

economies and democracies. This is clearly a case where the ¢ PrOVide p rOPOSitions &

Web is not used for the common good and where, in fact, all

its users become a vulnerable population. This paper brings p rl n Cl p I es
together contributions from a wide range of disciplines to an-
alyze current practices and consequences thereof. Through a

set of propositions and principles that could be used do drive o ca I I fo ra Ctio ns

further works, it calls for actions against these practices com-
peting to capture our attention on the Web, as it would be un-

su.stai.nable .for a civilizatior} to allow attention to be wasted ® KG have a r0|e to play in

with impunity on a world-wide scale. . d t.
tracin ocumentin

[AIES AAAI, 2024] 8, &
explaining,... Al




”Knowledge 1S power” Sir Francis Bacon

“Code is law” Lawrence Lessig



Terms & Conditions vs...

¢[€ ?M .(PJWHCQ Macbeth
o ol ®iTunes 'Y PayPal

11 195 words €15 352 words <€ 18 301 words <€ 19972 words <€ 32 241 words < 36 275 words

http://conversation.which.co.uk/technology/length-of-website-terms-and-conditions/

...0Ontological Commitment

" ontological commitment vs introduction of bias vs informed consent

" an ontological commitment includes an informed consent

" tension : complexity of a commitment vs ergonomic interaction



http://conversation.which.co.uk/technology/length-of-website-terms-and-conditions/

50 shades of commitment:
extend, same As, related to, complex alignment, ...

Knowledge-level Coupling is Complex



”Knowledge 1S power” Sir Francis Bacon

“Code is law” Lawrence Lessig

“Knowledge encoding is a power [aw” mee




How to perform Sustainable/Frugal/Affordable
Knowledge Augmentation ?

* Should Knowledge acquisition be designed to be
both for the machine and for us ?

 Can we reconcile user-centric and reusable
knowledge engineering?

* How to avoid unknown/low quality or spammed
knowledge bases?

e Should we work on knowledge lossy compression,
aggregation, summary, forgetting?



ﬁKnowledge without intelligence is a highly perishable resource.
j Intelligence without knowledge is doomed to stagnation.

C0 Intelligence, knowledge and their evolutions, have to be considered jointly

p@sition



Al for Artificial Intelligence (McCarthy et al., 1955)

Al & IA

IA for Intelligence Amplification (Ashby, 1956) and
Intelligence Augmentation (Engelbart, 1962)
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A WEB OF KGS IDENTIFYING EVERYTHING

identify on the networks anything we wan

{IRI & RESOURCES }
t

""Ej



A WEB OF KGS LINKING ALL (META)DATA

identify on the networks anything we wan

[IRI & RESOURCES J
t

decentralized (meta)data networks

[RDF & LINKED DATA }




A WEB OF KGS LINKING ALL COMPUTATIONS

[IRI & RESOURCES J
t

identify on the networks anything we wan

p
RDF & LINKED DATA
\decentralized (meta)data networks

p
REST & LINKED COMPUTATIONS
_ decentralized computation networks )

L
f(x,yv,z) {..} <3



A WEB OF KGS LINKING ALL (COMPLEX) NETWORKS

[IRI & RESOURCES J
t

identify on the networks anything we wan

p
RDF & LINKED DATA
kdecentralized (meta)data networks

p
REST & LINKED COMPUTATIONS
_ decentralized computation networks )

.
ONTOLOGIES & LINKED SEMANTICS
_extensible network of models




A WEB OF KGS LINKING ALL KINDS OF INTELLIGENCE

IRI & RESOURCES
identify on the networks anything we want
4 N
RDF & LINKED DATA
\decentralized (meta)data networks )
REST & LINKED COMPUTATIONS
 decentralized computation networks )
ONTOLOGIES & LINKED SEMANTICS
_extensible network of models )

«] | AFFORDANCES & LINKED INTERFACES
| |extensible network of agents )




and through the world-wide web many things in our world

{he who controls metadata, controls the web }

=<1

Fabien Gandon - @fabien_gandon - http://fabien.info n_

Web-instrumented man-machine interactions, communities and semantics

Technical details: http://bit.ly/wimmics-papers

Olf0)
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http://bit.ly/wimmics-papers
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