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knowledge graphs

« Paris »

string

:Paris

+ named entity

:Paris

:France

:CdG:Orly

+ linked entity

:Paris

:France

:Europe

:CdG:Orly

+ named relations

(Directed, Labels, Multi-Graphs)



knowledge graphs

:Paris

:France

:Europe

:CdG:Orly

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
• validation and inferential schemata

:Party



Knowledge Graphs @ 



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, …



Hall of fame
of knowledge graphs

DBpedia Wikidata YagoBing KGGoogle
KG Freebase …



Knowledge Graphs @
Billions of real world entities : people, places, things, businesses, etc.
Used to power Bing Knowledge Panels as well as traditional search results
Access through Bing Entity Search API to get primary details and sources about any entity.

Serves relevant information infoboxes beside search results.
Access Knowledge Graph Search API to find entities and details.

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



Knowledge Graphs (KGs) everyday



Gartner Emerging Tech 
Impact Radar 2024

Knowledge graphs, were named a 
Critical Enabler on Gartner's 2024 

Emerging Tech Radar. 

The Gartner Emerging Tech Impact Radar highlights more than 
650 emerging technologies and trends with the most potential 
to disrupt a broad cross-section of markets. 



academic publications about knowledge graphs



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,
• Decentralization, distribution
• Analytics, mining, learning
• Interaction design, visualization
etc.



open standards for knowledge graphs



URI, IRI, URL, HTTP URI

OPEN STANDARDS FOR PUBLIC & PRIVATE KGS

JSON

RDF

JSON LD N-Triple
N-Quad

Turtle/N3
TriG RDFS

OWL

SPARQL
XML

HTML

RDF XML

HTTP

Linked Data

CSV-LD R2RML

GRDDL

RDFa
SHACL

LDP



"Music"

RDFis a model for directed labeled multigraphs

http://inria.fr/rr/doc.html

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

http://inria.fr/schema#author

http://inria.fr/schema#topic
http://inria.fr/rr/doc.html

http://inria.fr/schema#keyword



RDFS to declare classes of resources and properties, of 
your knowledge graph and organize their hierarchy

Place

City

contains

madeOf
Object Material



OWL in one…

algebraic properties

disjoint properties
qualified cardinality1..1 !

individual prop. neg
chained prop.⇒ ⇒

enumeration

intersection

union

complement

≠ disjunction

restriction!

cardinality
1..1

equivalence≡

[>18]
disjoint union≠
value restriction

keys …



left left
x

*

z

right
x

y

z

u v
right

left
left

SPARQL
Protocol
And
RDF
Query
Language



shape = targets + constraints
Targets: nodes in the graph that must be validated
Constraints : rules on how to validate a node

SHACL



platform
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.
Corese-Server: create, configure and manage endpoints.
Corese-GUI: graphical interface for visual/manual use
Corese-Command: command line version for scripts, etc.
Corese-Python: Python API 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/


Knowledge Graphs @ :Probabl.



a Web approach to data publication

???...« http://fr.dbpedia.org/resource/Paris »



a Web approach to data publication

HTTP URI
GET



a Web approach to data publication

HTTP URI
GET

HTML, …



a Web approach to data publication

HTTP URI
GET

HTML,RDF, XML,…



document and data growth on the Web
# web servers

0

500

1000

1500
# linked open datasets on the Web



WASABI KGCovid-on-the-Web

TAXREF-LD

ISSA Agritrop

Linking Open Data cloud diagram, 2022. J.P. McCrae, A. Abele, P. Buitelaar, 
R. Cyganiak, A. Jentzsch, V. Andryushechkin, J. Debattista, J. Nasir. 
http://lod-cloud.net/

DBPEDIA.FR @ 
(extraction, end-point since 2012) )
300 million of extracted
triples; second chapter
in size ; processed
1.8+ billion queries
over the year ; 
3.86 million daily average
32.5 million daily max.

[Ringwald, Cojan, Boyer et al.]





COVID ON THE WEB
[Corby, Michel, Gazzotti, Winckler, et al. 2019]

 integrate multiple datasets in heterogeneous formats
 perform information extraction to enrich
 perform inferences and validation to improve
 provide a public end-point for reuse
 provide querying and visualization services



WASABI
Web-augmented music
interactions

[Buffa et al.]

[Fell et al.]



ALOOF: RDF dataset about objects

[Cabrio, Basile et al.]

 common sense knowledge about objects: classification, prototypical locations 
and actions
 knowledge extracted from natural language parsing, crowdsourcing, 

distributional semantics, keyword linking, ...



LOV, LOV, LOV…
all you need is LOV



ns.inria.fr

http://ns.inria.fr/


complex networks: KG designing, 
debugging, maintaining, etc.



OLIVAW
• Github repositories for ontologies, schemata, vocabularies…
• command line tool & github workflow for agile collaborative

ontology development.
• 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

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

[Nicolas Robert et al.]

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


Cataloguing & Indexing data
… and the world



Car configurations as linked data
1025 car configurations but only 1020 coherent (1/100 000)
from [François-Paul Servant et al. ESWC 2012]

1 (partial) Configuration = 1 URI

publish data and computations

CONSTRAINTS



Knowledge Graphs @
• Vehicles, configurations, customizations, offers, demands,...

are getting more and more complex
• More and more dependencies between, features, functions,

actors, …

Integrated graph & services improving collaboration 
• To manage connected data
• To transform complex data in a unified graph 
• To analyze data for useful and actionable insights
• To unlock new value from manufacturing data

Sources: “Build a car with Graphs”, Fabien Batejat, Graph Technology Specialist,
Volvo Cars, Neo4j 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, Bligård Lars-Ola; Neo4J UseCases



KGs @ 

Open KGs for usable 
knowledge during the entire 
lifecycle of a product

For business partners and 
consumers about all aspects 
of a product

To support multiple sources 
(manufacturer, transporter, 
customers, …) and a large 
percentage of the recoverable 
materials at the end of its life

“Data economy enabling 
Circular economy”



did you get your yellow pages?



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

I google
you google
he googles
we google
you google
they google

Perfect

I have googled
you have googled
he has googled
we have googled
you have googled
they have googled

Past

I googled
you googled
he googled
we googled
you googled
they googled

Pluperfect

I had googled
you had googled
he had googled
we had googled
you had googled
they had googled

Future

I will google
you will google
he will google
we will google
you will google
they will google

Future perfect

I will have googled
you will have googled
he will have googled
we will have googled
you will have googled
they will have googled

Subjunctive

Present

I google
you google
he google
we google
you google
they google

Perfect

I have googled
you have googled
he have googled
we have googled
you have googled
they have googled

Imperfect

I googled
you googled
he googled
we googled
you googled
they googled

Pluperfect

I had googled
you had googled
he had googled
we had googled
you had googled
they had googled

Conditional

Present

I would google
you would google
he would google
we would google
you would google
they would google

Perfect

I would have googled
you would have googled
he 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
you are googling
he is googling
we are googling
you are googling
they are googling

Perfect

I have been googling
you have been googling
he has been googling
we have been googling
you have been googling
they have been googling

Past

I was googling
you were googling
he was googling
we were googling
you were googling
they were googling

Pluperfect

I had been googling
you had been googling
he had been googling
we had been googling
you had been googling
they had been googling

Future

I will be googling
you will be googling
he will be googling
we will be googling
you will be googling
they will be googling

Future perfect

I will have been googling
you will have been googling
he will have been googling
we will have been googling
you will have been googling
they will have been googling

Conditional

Present

I would be googling
you would be googling
he would be googling
we would be googling
you would be googling
they would be googling

Perfect

I would have been googling
you would have been googling
he would have been googling
we would have been googling
you would have been googling
they would have been googling



CRAWLING
 Predict data availability
 Select features of URIs
 Learn crawling selection

(KNN/NaiveBayes/SVM)
Online learning w. crawling

(FTRL-proximal algorithm)

[Huang, Gandon 2019]



IndeGx: knowledge graphs about… knowledge graphs 
declarative framework with extractions rules managed on github to build a public RDF 

index of RDF datasets   https://github.com/Wimmics/dekalog

[Maillot et al. 2022]

- Exclusively based of W3C standards

Used to index more than 300 SPARQL endpoints

- Easily extendable with new rule declarations

https://github.com/Wimmics/dekalog


KartoGraphI: visualize what can be accessed through 
the endpoint of IndeGx

23/06/2022-45

[Maillot et al. 2022]

Locations of datasets

http://prod-dekalog.inria.fr/

http://prod-dekalog.inria.fr/


KartoGraphI

Popular Schemas, Ontologies,
Vocabularies, Languages…

Empty diagonal…



Metadatamatic

- 47

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.

Motivation
< 10% of bases contain provenance metadata

> 34 vocabularies to describe a dataset



Extensible e.g.

reproduce FAIR-Checker  [Gaignard et al. 2023] 

specialized in bioinformatics datasets

FAIRness mesure

Findability

Accessibility

Interoperability

Reusability



Accountability
Evaluation based on the description provided by the dataset to answer 

questions defined for each step of the life cycle

Andersen et al. 2023



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

Maillot, Andersen et al. 2023



Contextualizing data, 
requests, …



Knowledge Graphs @ 
extra user-item connectivity
reveals the semantics of entities & user’s interest i.e. contextualize.

new model to exploit knowledge graphs
for recommendation & support explainable
reasoning

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 @ 
commonsense knowledge graphs to aid product recommendation. 

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

Large language models (LLMs) to extract the commonsense relationships implicit in customer 
interaction data.

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. 
https://doi.org/10.1145/3626246.3653398

https://doi.org/10.1145/3626246.3653398


ALOOF: robots learning by reading on the Web

 Object Location Knowledge Base: 46212 co-mentions, 49 tools, 14 rooms, 101 
“possible location” relations, 696 tuples <entity, relation, frame>

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

 Shared between robots through a shared Web knowledge base

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

[Cabrio, Basile
et al. 2017]



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).

Better recognize and contextualize the user needs.

Constructed semi-automatically. 

Sources: Luo, Xusheng et al. “AliCoCo: Alibaba E-commerce Cognitive Concept Net.” SIGMOD 2020 ;
E-commerce Knowledge Graph AliCoCo , AlibabaCloud.



RDF-Pattern Based Extraction
[Ringwald et al.]



RDF-Pattern Based Extraction
[Ringwald et al.]

?GRAPH
LINEARIZATION

IMPACT



Ground-truth construction

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

1 833 493 entities and 3 249 446 related triples

[Ringwald et al.]

2022-09 snapshot - EN



Linearization choice 
[Ringwald et al.]

• Literature’s syntaxes (Lists,Tags)
• W3C’s syntaxes (XML, JSON, Ntriples, Turtle)
• Own extension (Turtle Light       ) even closer to English



● Prompts :
BART: “$entity URI : $Abstract”
T5: “Translate English to $Syntax: [$entity URI] $Abstract”

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

Small Language Models : BART-base & T5-base FT
[Ringwald et al.]



Evaluation Models & Linearizations
[Ringwald et al.]

Triple Validity metrics
● Rate of Parsed triples (RPT)
● Rate of Correct subject (RCS)
● Rate of Shacl validated triples (RSVT)

Ressource 
● Time (minutes) 
● Carbon consumption

Classics : (strict mode)
● RE metrics : Precision, Recall, F1 
● String datatypes properties : BLEU 
● Entire triple evaluation: Levenstein dist

Training behaviors
● Velocity : when does the model saturate ?
● Stability:  Is the learning process stable ? 
● Divergence: Is the learning process diverging ?



A light Turtle goes a long way
[Ringwald et al.]



Linking all forms of intelligence



Knowledge Graphs @
Samsung acquires Oxford Semantic and its AI 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.
• Run on any device and where the data is.

“considered one of the key technologies for realizing more sophisticated and personalized AI 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 @
AI and knowledge graphs to transform telecom inventory solutions. 
Automation in network infrastructures and mobile network software supply chain 
“billions of dollars worth of potential energy savings”

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



Knowledge Graphs @
“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: connect and access backend systems to leverage data across product life cycle

Open Standards for a Wider Range of Applications.

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

Knowledge-infused machine learning: combining explicit and contextualized domain knowledge
(symbolic AI)  with  data-driven machine learning methods (sub-symbolic AI).

Neuro-symbolic AI approaches: 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 



PREDICT HOSPITALIZATION
 Physician’s records classification 

to predict hospitalization
 Study enrichment and features

impact and combinations on 
different ML methods

[Gazzotti, Faron et al. 2017]

Sexe Date Cause CISP2 ... History Observations

H 25/04/2012 vaccin-antitétanique A44 ... Appendicite EN CP - Bon état général -
auscult pulm libre; bdc 
rég sans souffle - tympans 
ok-

Element Number

Patients
Consultations
Past medical history
Biometric data
Semiotics
Diagnosis
Row of prescribed drugs
Symptoms
Health care procedures
Additional examination
Paramedical prescription
Observations/notes

55 823
364 684
187 290
293 908
250 669
117 442
847 422
23 488
11 850

871 590
17 222
56 143



PREDICT HOSPITALIZATION
 Physician’s records classification 

to predict hospitalization
 Study enrichment and features

impact and combinations on 
different ML methods

[Gazzotti, Faron et al. 2017]

Sexe Date Cause CISP2 ... History Observations

H 25/04/2012 vaccin-antitétanique A44 ... Appendicite EN CP - Bon état général -
auscult pulm libre; bdc 
rég sans souffle - tympans 
ok-

Element Number

Patients
Consultations
Past medical history
Biometric data
Semiotics
Diagnosis
Row of prescribed drugs
Symptoms
Health care procedures
Additional examination
Paramedical prescription
Observations/notes

55 823
364 684
187 290
293 908
250 669
117 442
847 422
23 488
11 850

871 590
17 222
56 143

(1)

(2)



MonaLIA
 reason & query on RDF to build training sets.
 transfer learning & CNN classifiers on targeted categories (topics, 

techniques, etc.)
 reason & query RDF of results to address silence, noise and explain

350 000 images
of artworks 

RDF metadata based
on external thesauri

Joconde database from French museums 

(1)

[Bobasheva et al. 2020]

(2)

(3)

Image Metadata Score  

portrait

50350012455

C:\Joconde\joconde\0138\m503501_d0012455-000_p.jpg

cheval: 
0.999

Image Metadata Score   

figure (saint Eloi de Noyon, évêque, en pied, bénédiction, vêtement 
liturgique, mitre, attribut, cheval, marteau, outil : ferronnerie)

000SC022652

C:/Joconde/joconde\0355/m079806_bsa0030101_p.jpg

cheval: 
0.006

(4)



Knowledge Graphs @
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
• To answer questions about products and related knowledge

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



LLMs everywhere… good and bad, like sugar



Gaudry A, et al. ChemRxiv July 2023, 
10.26434/chemrxiv-2023-sljbt

plant collection (17,000+ extracts)

Plant material

Tubes

96 well plates

EXPANDED SET
(2,000+ extracts)

Rutz A, et al. 2022, 
eLife 11:e70780, 

10.7554/eLife.70780

DEEP METABOLOMICS

Iterative Optimized
LC-HRMS/MS

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

10.1093/bioinformatics/btab279Exploris

OPEN KNOWLEDGE MANAGEMENT 
ON NATURAL PRODUCTS

> Anti-infectious > Pro-metabolic

Pr. Thierry Soldati Pr. Christian Wolfrum

BIOACTIVITY SCREENING

SYSTEMATIC METABOLITE ANNOTATION

How can biochemists query this 
massive knowledge graph?

Louis-Félix Nothias et al.

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


KGbot

73

User
1. Ask question

5. Answer

Prompt:
• Instructions
• Tool List
• Reasoning

chat bot

Schema File

Knowledge Graph 
Structure and Definition

KG Specific
Info Retrieval

Taxon Tool

Chemical Class ToolUnit Tool

Structure Tool

Target Tool

Extract the targeted information

LLM

Louis-Félix Nothias,  Emma Tysinger et al.



✅
2-3 minutes
Cost: 0.3€

Successful interactions

74

Louis-Félix Nothias,  Emma Tysinger et al.

?

!

…



Partially successful interactions

75

✅
🆘🆘
🤖🤖

5 minutes
Cost: 0.5€

Louis-Félix Nothias et al.



Metabolomics

Proteomics
Metagenomics

Microbial profiling

External databases

(Host-)Genomics
(Meta-)

Transcriptomics

Taxonomy
9

“Certainly ! Here is the corresponding 
graph query”

Chatbot

Can you retrieve the metabolites 
matching from genome mining 
and mass spec analysis ?

KGbot Potential for AI & Life Sciences

Holobiont-wide multi-omics integration using artificial intelligence
Louis-Félix Nothias et al.



AI & HCI for human knowledge augmentation



Visual Mining of RDF Graphs
Co-starring network of Robert Redford (source DBPedia)

78

select * where { 
?x rdfs:label "Robert Redford"@en.    
?p dbo:starring ?x, ?a1, ?a2; 

rdfs:label ?label;         
dbp:released ?date ; 

dbp:genre ?type .    

?a1 rdfs:label ?s . 
?a2 rdfs:label ?o .    
filter (?a1 != ?a2) 

} 

[Menin, Winckler, et al. 2022]



Incremental Data Exploration
[Menin, Winckler, et al. 2022]

Follow-up Queries to dynamically import data into the visualization 
during the exploratory process



Data Quality exploration
missing data, duplicated data, erroneous data

[Tikat, et al. 2022]



Temporal exploration: WASABI discography visualizations [Tikat, et al. 2022]



Visualization of Association found in Covid dataset
[Menin, Cadorel, Tettamanzi, Winckler]



Conclusion:
the growing potential 
of knowledge graphs



“Knowledge is power” Sir Francis Bacon



You will read this first
Then you will read this…

Then this…

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



target useful and beneficial…
KNOWLEDGE ONTOLOGIES                                        (META)DATA



benevolent & beneficial AI by design
and not the opposite



• Question multiple 
disciplines

• Analyse practices and 
consequences

• Provide propositions & 
principles

• Call for actions
• KG have a role to play in 

tracing, documenting, 
explaining,…  AI[AIES AAAI, 2024]



“Knowledge is power” Sir Francis Bacon

“Code is law”  Lawrence Lessig



Terms & Conditions vs…

 ontological commitment vs introduction of bias vs informed consent
 an ontological commitment includes an informed consent
 tension : complexity of a commitment vs ergonomic interaction

32 241 words18 301 words15 352 words 36 275 words19 972 words11 195 words < < < < <
http://conversation.which.co.uk/technology/length-of-website-terms-and-conditions/

…Ontological Commitment

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


Knowledge-level Coupling is Complex

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



“Knowledge is power” Sir Francis Bacon

“Code is law”  Lawrence Lessig

“Knowledge encoding is a power law”me 😀😀



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? 
• Should we work on knowledge lossy compression,

aggregation, summary, forgetting?
…



p    sition

Knowledge without intelligence is a highly perishable resource.

Intelligence without knowledge is doomed to stagnation.

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



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

IA for Intelligence Amplification (Ashby, 1956) and
Intelligence Augmentation (Engelbart, 1962)

AI & IA



A WEB OF KGS IDENTIFYING EVERYTHING

IRI & RESOURCES
identify on the networks anything we want

IRI

IRI

IRI



A WEB OF KGS LINKING ALL (META)DATA

RDF & LINKED DATA
decentralized (meta)data networks

IRI & RESOURCES
identify on the networks anything we want

IRI

IRI

IRI

IRI IRI

IRI
IRI



A WEB OF KGS LINKING ALL COMPUTATIONS

RDF & LINKED DATA
decentralized (meta)data networks

REST & LINKED COMPUTATIONS
decentralized computation networks

IRI & RESOURCES
identify on the networks anything we want

IRI

IRI

IRI

IRI IRI

IRI
IRI

f(x,y,z) {…}



A WEB OF KGS LINKING ALL (COMPLEX) NETWORKS

RDF & LINKED DATA
decentralized (meta)data networks

REST & LINKED COMPUTATIONS
decentralized computation networks

ONTOLOGIES & LINKED SEMANTICS
extensible network of models 

IRI & RESOURCES
identify on the networks anything we want

IRI

IRI

IRI

IRI IRI

IRI
IRI

IRI

IRI IRI

IRI

f(x,y,z) {…}



A WEB OF KGS LINKING ALL KINDS OF INTELLIGENCE

RDF & LINKED DATA
decentralized (meta)data networks

REST & LINKED COMPUTATIONS
decentralized computation networks

ONTOLOGIES & LINKED SEMANTICS
extensible network of models 

IRI & RESOURCES
identify on the networks anything we want

AFFORDANCES & LINKED INTERFACES
extensible network of agents 

Connected Animals

Herdsourcing
Connected plants

IoT, WoT



WIMMICS
Web-instrumented man-machine interactions, communities and semantics

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

he who controls metadata, controls the web
and through the world-wide web many things in our world. 

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

⊂ ∩ ∩ ∩

http://bit.ly/wimmics-papers
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