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DATA ENGINEERING AND SEMANTICS
Created in 2021, it is the first research structure in Tunisia specialized in Wikimedia 
projects. It is affiliated at the Faculty of Sciences of Sfax, University of Sfax, Tunisia. 
Its main objective is to develop novel applications of Wikimedia Projects based on 

Knowledge Engineering, Machine Learning, and Big Data Technologies.

2



TEAM

3

Medical Student
University of Sfax, Tunisia

HOUCEMEDDINE TURKI

Associate Professor
University of Sfax, Tunisia

MOHAMED ALI HADJ TAIEB

Assistant Professor
University of Sfax, Tunisia

MOHAMED BEN AOUICHA

Assistant Professor
University of Carthage, Tunisia

KHALIL CHEBIL



PRIMARY COLLABORATORS

4

Ph.D. Student
Jacobs University Bremen, Germany

BONAVENTURE DOSSOU

Ph.D. Student
Technische Universität München, Germany

CHRIS EMEZUE

Wikimedian-in-Residence
University of Virginia, United States of America

LANE RASBERRY

Senior Researcher
Leibniz Institute of Freshwater Ecology and 

Inland Fisheries, Germany

DANIEL MIETCHEN



ADVISORS

5

Professor
University of Pretoria, South Africa

ANASTASSIOS POURIS

Research Assistant
University of Ilorin, Nigeria

ABRAHAM OWODUNNI

Research Engineer
Sisonkebiotik, South Africa

CHRIS FOURIE

Data Specialist
Swinburne University of Technology, Australia

THOMAS SHAFEE



New Research Project Launched
This work is within the framework of a project
funded by the Wikimedia Research Fund to be
launched in August 2022 for one year. 

This project is entitled Adapting Wikidata to 
support clinical practice using Data Science, 
Semantic Web and Machine Learning.
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Relation Extraction

Relation 
Classification

Relation Validation

Reference 
Identification

WHAT 
WIKIDATA 

REALLY NEEDS



RESEARCH 
OUTPUTS
SCHOLARLY PUBLICATIONS IN CONTEXT –
BIBLIOGRAPHIC METADATA, FULL TEXTS



RESEARCH PUBLICATIONS IN BRIEF

Detailed texts in a natural language involving 
insights about study contexts, results and 

outcomes.

Large size, requires extensive use of advanced 
techniques of natural language processing and 

machine learning.

Includes tables, images and diagrams that 
increase the complexity of their management. 
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FULL TEXTS

Semi-structured texts providing information 
about the research venue, the paper, and the 
authors.

Limited size, pre-processed and requires minor 
use of information retrieval and machine 
learning techniques.

Formatted and annotated by design.

BIBLIOGRAPHIC METADATA



• Many types of bibliographic
metadata are assigned
abbreviations known as 
PubMed Search Tags or 
PubMed Namespaces.

• This database can be used to 
enrich bibliographic metadata
in Wikidata despite several
legal concerns.

• Processing this data can be
used to enrich scientific
knowledge in Wikidata.
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PUBMED SEARCH TAGS



Controlled keywords assigned to PubMed Records 
by the curators of NCBI databases

Easier to process: Have a particular layout 
(Heading/Qualifier):

• MeSH qualifiers are predefined: 89 qualifiers

• MeSH headings are assigned from the Medical 
Subject Headings Taxonomy

Shorter than full texts and abstracts of scholarly 
publications

Reflect the output of scholarly publications

Can be retrieved thanks to:

• NCBI Entrez API

• Biopython Python Library
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MESH KEYWORDS



RELATION 
CLASSIFICATION
MESH2MATRIX



PRINCIPLES
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Hepatitis C / drug therapy Sofosbuvir / therapeutic use

Drug used for treatmentHepatitis C Sofosbuvir



WE NEED A DATASET OF BIOMEDICAL RELATIONS
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« Wikidata can provide such
relations as a 

multidisciplinary open 
knowledge graph »
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T U V X Y Z

T 0 0 0 0 0 0

U 0.25 0 0 0 0 0

V 0 0 0 0 0 0

X 0 0 0 0 0 0

Y 0 0 0 0.25 0 0

Z 0.5 0 0 0.75 0 0

Relation

Storage in 
MeSH2Matrix

Dataset
Up to 100 Publications



BIOMEDICAL RELATION CLASSIFICATION
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T U V X Y Z

T 0 0 0 0 0 0

U 0.25 0 0 0 0 0

V 0 0 0 0 0 0

X 0 0 0 0 0 0

Y 0 0 0 0.25 0 0

Z 0.5 0 0 0.75 0 0

Relation

Superclass

Ty
p

e

Classification based on 195 relation types

Classification based on 5 superclasses

Machine Learning 
Models

Evaluation Metrics



BIOMEDICAL RELATION CLASSIFICATION
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DATA AVAILABILITY
For reproducibility purposes, our source code 
and dataset are currently available at 
https://github.com/SisonkeBiotik-Africa/ 
MeSH2Matrix



RELATION 
EXTRACTION 
AND VALIDATION
MESH2ONTOLOGY



POINTWISE MUTUAL
INFORMATION

• A simple measure of 
association between entities.

• In computational linguistics, 
PMI has been used for finding 
collocations and associations 
between words.

• MeSH Keywords are predefined
and formatted. There is no 
need for advanced methods for 
identifying associations.
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PROCESS FOR RELATION EXTRACTION AND VALIDATION

Searching
for PubMed 
publications 
about a 
given topic

Extracting the 
most common
MeSH 
Keywords

Computing PMI 
between the 
MeSH Keywords

Identifying
related MeSH 
Keywords

Finding the 
relation types 
between the 
MeSH Keywords
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REFERENCE 
IDENTIFICATION
REFB



PRINCIPLES
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Medical Condition TreatedHepatitis C Sofosbuvir

Hepatitis C Sofosbuvir
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MeSH Training

SH
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Feature Extraction

*

(drug therapy, therapeutic use)



TOOLS
TOOLS FOR BOT CREATION



WIKIBASE INTEGRATOR
HTTPS://GITHUB.COM/LEMYST/WIKIBASEINTEGRATOR
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WIKIDATA HUB
HTTPS://HUB.TOOLFORGE.ORG/
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WIKIDATA QUERY SERVICE
HTTPS://QUERY.WIKIDATA.ORG/

27



BIOPYTHON
HTTPS://BIOPYTHON.ORG/
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LINKS

• Wikibase Integrator: https://github.com/LeMyst/WikibaseIntegrator
• MeSH2Matrix: https://github.com/SisonkeBiotik-Africa/MeSH2Matrix
• RefB: https://github.com/Data-Engineering-and-Semantics/refb
• Wikidata Hub: https://hub.toolforge.org/
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RECORDING

• 2022 LD4 Conference on Linked Data: https://youtu.be/SfP-vDzk860

https://github.com/LeMyst/WikibaseIntegrator
https://github.com/SisonkeBiotik-Africa/MeSH2Matrix
https://github.com/Data-Engineering-and-Semantics/refb
https://hub.toolforge.org/
https://youtu.be/SfP-vDzk860
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