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https://app.sli.do/event/SNEbyWFVT ZpECs4FzrCqgzE for interaction.

It is raw data

Something that belongs to machines

Something which is known

It haven o idea
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Web Evolution - 33 Years 0Old
| Webto | Webzo |  Webzo

Definition (selon

Berneis lec) Read Only Read Write Read Write Execute
Web type Simple Web Social Web Semantic Web
Number of users 10° 0.25 109 2 109
Basic concept g;g?;cﬁ;i Connecting people Eﬁg&fgg;g
Processus Publishing Collaboration Digging, search
Years 1990-2000 2000-2010 2010-2020+

https://waytolearnx.com/2019/03/difference-entre-web-1-0-web-2-0-et-web-3-0.html



Web Evolution - Technologies
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Knowledge Graph - A Definition

“A graph of data intended to accumulate and convey
knowledge of the real world, whose nodes represent
entities of interest and whose edges represent
relations between these entities.

The graph of data (aka data graph) conforms to a
graph-based data model, which may be a directed
edge-labelled graph, a property graph, etc.

(Hogan and al., 2021)

hitps://kgbook.org/

@book{kg-book,
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number = {22},
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year = {2021}


https://kgbook.org/

Brief History of Knowledge Bases

1959 1983 mid 1980s 1985 2001 2009
General Problem Knowledge Engineering KL-ONE Knowledge Representation Semantic OWL 2 Web
Solver Environment (KEE) Frame Language Hypothesis Web Ontology Language
1956 1970s mid 1980s 1984 1999 2004 2012
Semantic Expert Frame-based Cyc Project Resource Description OWL Web Ontology Google’s
Net Systems Languages Framework (RDF) Language Knowledge Graph

Source: Shaoxiong Ji and al., 2021 « A Survey on Knowledge Graphs: Representation, Acquisition and
Applications »



Small KG
Namespaces

Examp|e Of RDF data (Sma" KG) @prefix d: http://data.imsp-benin.com/data/

@prefix o: http://data.imsp-benin.com/onto/

@prefix foaf: <>
@prefix geo: <>

4.86553 45.78234




Example of RDF data (small KG) Namespaces

@prefix d: http://data.imsp-benin.com/data/

@prefix o: http://data.imsp-benin.com/onto/
@prefix foaf: <>

@prefix geo: <>

locatedAt

4.86553 45.78234



http://data.imsp-benin.com/data/
http://data.imsp-benin.com/onto/

Ontology - Backhone of a KG

Definitions

natural language

e ——

» An ontology is an explicit specification of a shared and formal conceptualization
» Itincludes the following artifacts: classes, instances, facts and axioms

* (Semantic) vocabulary is an explicit formalization of existing concepts in

An ontology is an explicit specification of ashared and formal conceptualization

/

Concepts,
properties,
relations,
functions,
constraints,
axioms are
explicitly defined

Machine
readable

consensual
knowledge
Simplified and
abstract model to
represent
phenomenons
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Example of RDF data (small KG)

N—

» Form the RDF triples for the following sentences?

o Paul learns physics

o Paul loves Katharina

o Paul and Katharina are married

o Edward is the son of Katharina and Paul

o Edward is the son of Paul’s wife

"



Web of Data Architecture

X—ro

XML (syntax)

URI (identification)

Unicode (lexicography)
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Wikipedia - DBpedia

e Let’s search for “Cotonou” in Wikipedia
https.//en.wikipedia.org/wiki/Wikipedia

e Search for “Cotonou”

e Check the url of the City in Wikipedia

e Tryto find the equivalent URL in french
and spanish

e Now, let’s discover the URI in DBpedia
(semantic wiki)

e What can do derive from this exercise?

& en.wikipedia.org/wiki/Wikipedia G
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Mosque in Cotonou, Benin

Cotonou Cathedral
Roman Catholic cathedral in Benin

Timeline of Cotonou

! Stade de I'Amitié
- Sports stadium in Benin

AS Cotonou
Beninese football club

E Search for pages containing Cotonou

Q  Cotonou Search
P Cotonou
ma Largest city in Benin L
Cotonou Agreement Vikiquote
p .' 2000 EU economic and legal treaty with African, Carib... 5heSaid t
™ Cotonou Lighthouse
Lighthouse in Cotonou, Benin
g First Liberian Civil War
w4 1989-1997 civil war in Liberia Read
1 Cadjehoun Airport
£ International airport serving Cotonou, Benin
ome page,
m Cotonou Central Mosque uses, see
=

X
T

The logo ¢
f

)
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https://en.wikipedia.org/wiki/Wikipedia

BUILDING AND VALIDATING AN ONTOLOGY FOR
PUBLIC PROCUREMENT: THE CASE OF CAMEROON

KOUAMO Jules Quentin

Supervisors: Dr Etienne KOUOKAM

Dr Ghislain ATEMEZING

November 8, 2023
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Scholarly KGs & Applications

Science

Knowledge

Graph

ach statement i Co- reiers 10 a specliic claim extracted Irom one or more research articles 1n the rorm <subject, predicate, object>.

cskg-ont: rdf:type

Computer Research -

Entity

rdfs:subClassOf rdfs:subClassOf

cskg-ont: y
cskg-ont:
Method Material
A A
cskg-ont: ‘ cskg:human_face_detection ‘ skos:broader ‘ l cskg:computer_vision |
Tool

raf:subject rdf:predicate

rdf:object

cskg:DyGIEpp
cskg:OpenlE

provo:wasGeneratedBy

provo:wasDerivedFrom

cskg:statement_466816

cskg:2898682484

provo:wasGeneratedBy

provo:wasDerivedFrom

cskg:3096750352
cskg-ont:hasSupport

provo: cskg-ont::
Entity Statement

https://scholkg.kmi.open.ac.uk/cskg/documentation.php

SN L - 1™y, . L, _ o _ . -, _ ., N _
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https://scholkg.kmi.open.ac.uk/cskg/documentation.php

Research in KGs

- Point-wise - Manifold - Single-fact QA
-Complex - Gaussian = | Representation Space Natural Language Question Answeri; I » - Multi-hop
- Discrete E £ | Understanding | i R i
g oblance Knowledge Dialogue Systems
- Semantic Representation Aware
frig:hmg Encoding Models i Applications I Recommender Systems |
ST oneas et I Auxiliary Information | Others Applications | Question Generation
- Factorization - Search Engine
- Neural Nets - Textual - Type - Visual - Medical Applications
-CNN - Mental Healthcare
“ Transto s Qo
Tstomers P icin
- GCN 2 R4 e Temporsl - Text Generation
Knowledge - Sentiment Analysis
Sk
mratlt Y T Embeddi
- Typing I Knowledge Graph Completion I l e LA l
- Disambiguation
-Algmment - eural Net ity Dynanics]
—————— - Attention - Embedding-based Ranking
-GCN - Path-based Reasoning
-GAN - Rule-based Reasoning I Temporal Relational Dependency I
-RL - Meta Relational Learning

- Others - Triple Classification

[ Temporal Logical Reasoning I

Source: Shaoxiong Ji and al., 2021 « A Survey on Knowledge Graphs: Representation, Acquisition and

Applications »



Benefits of Scholarly KGS

* Build intelligent tools and services for automatically
classifying
articles and proceeding books

* Recommendation of publications

* Eivolving domain ontologies

* Prediction of the emergence of research topics



AIDA KG

1.5B RDF triples
* 25M research papers and 8M patents ~ ________

|SPRINGER NATURE |
: . : A
« Different sources: Microsoft Academic enriont i 3¢S0 . ||orr||pg | 2 | lmonsts
Graph, Dimensions, DBpedia, and the ‘W’“” | IJ,J I—P,—F I_P AIDA
. = ! ! | Knowledge
GlObal RGSGaI’Ch Identlﬁer DatabaSe — asearenl | Topic Affiliation Industrial Sector ROF '~ Graph
= Papers | Detection Classification Classification Generation ||
‘ 1

(GRID). SHEb
14K research topics from the Computer = ] e |

"
Science Ontology (CSO) E pu(I N ;

* Journals and conferences are categorised i 'E/ _______________________________ AIDA KG Generation |
according to the 124 research fields I E Py vv
within Computer Science venues. i ' T“ e [ cutin [ || 5‘:‘;35'

S = o O oot |

AIDA knowledge graph (ver. 3.0) is publicly i J|~ ----------------- ey

available via a dump and a SPARQL ~ Fommmomo S e
endpoint at

https://w3id.org/aida/sparql .

Dump: https://w3id.org/aida/downloads

Angioni, S., Salatino, A., Osborne, F., Recupero, D.R., Motta, E.: AIDA: A knowledge graph about research dynamics in academia and industry. Quantitative
Science Studies


https://w3id.org/aida/sparql
https://w3id.org/aida/downloads

AIDA Dashhoard

A place to check where to
publish
Search top publications per
countries/organizations
Search authors publications
Advanced search

Period: 1990-2021

Total Publications: 4663
Total Citations: 103 310
HS5-Index: 36

Metrics

Average H5-Index
Top 100 Organizations: 47.9
Top 100 Authors: 39
Average Citations
Allyears: 22.2

Last 10 years: 13.4
Last 5 years: 85

Focus Areas
Computer Science

The Web 23rd@

=
7

N
8

% Publications (@t with CS avg)

Fingerprint Topics: Citations 10 Years

X avg Citations (4l wih CS avg)
0 10 20 30 40

wortd wide we (3] I — 305 %

Sociology (21 I 63 %
Sociatsciences (3) I 152 %
internec o) I 06 %

Socal Networks (5] I 304 %
Duiabase syscems (6 II— 273 %
SocalNeowork... (71 I 202 %
Cousthorsnip (s I 216 %
unwersioy (o I 101 %
Digieal ibwaries (20 I 122 %

g M

Demo time: https://w3id.org/aida/dashboard



https://w3id.org/aida/dashboard

Towards GARI-KG

* CARI is one big venue for CS in Year | #Articles
Africa 2004 57 24
* [t has 2 years periodicity “oe - >
, . 2008 82 27
e Started in 2004, last edition 2022 010 0 o
* Web page template changed almost 2012 = =
each year 2014 37
* Need to scrap HTML page to get 2016 50
relevant information 2018 28
* Need to structure the data for better 2020 % =
2022 51 17

analysis

https://www.cari-info.org/




Towards GARI-KG

Objectives: Build a KG for scholarly African research work
and outcomes

Build smart
tools on top like
AIDA
Dashboard

Link each Machine
researcher with | readable access
existing CS field to KG

https://www.cari-info.org/



Q/A Session
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