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About Us
Data Engineering and Semantics 
Research Unit



University of  Sfax
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Located in Tunisia, North 
Africa (270 km from Tunis)

Major University in Tunisia

Among the best 
universities in Africa in 
Computer Science 
Research



Data Engineering and Semantics Research Unit

» Recently Created as a part of 
University of Sfax

» Deals with various aspects of 
Computer Science ranging from
Semantic Technologies, Social 
Network Analysis and Graph 
Embeddings to Scientometrics

» Members having publications in 
highly referred scholarly journals

» Dealing with Wikimedia Projects
as resources for driving real-life 
applications at a low cost
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Sisonkebiotik

» Recently created research
community aiming to develop
healthcare machine learning
approaches in Africa

» Hosted in South Africa, Having
members across the African
Continent

» Follows the Masakhane
Community Governance Model

» Currently working on a 
bibliometric study and a 
systematic review on machine 
learning and healthcare in Africa
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Introduction
What’s a Systematic Review
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Systematic Review

Systematic Review

Quantifying the scholarly
research output on a 

topic

Characterizing the 
findings of research

output

Providing evidence-based
recommendations and 

guidelines
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Many guidelines for developing systematic reviews
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Advanced method for scholarly evidence identification

Data Mining from Databases
Database Alignment

NLP and Information Retrieval
Human Screening



So…
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« It is a long and time-
consuming work that should

be automated to advance
scholarly research »



Wikidata
Large-scale resource that can be useful 
for systematic review automation



Multidisciplinary Representation
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Wikidata as a large-scale semantic database

Data Federation and Integration



Aligned to other databases
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Wikidata as a large-scale semantic database

Freely available and reusable



Wikidata as a knowledge graph

» Fully structured resource where concepts are represented as 
items and are described using statements in the form of triples.

» RDF Triples: Subject-Predicate-Object

• Subject: The Wikidata item described by the Statement

• Predicate: An entity representing the type of the information 
provided by the statement

• Object: Can either be another item or a value

» Easy to:

• Enrich and process (User interface, Wikidata Integrator, 
QuickStatements…)

• Validate (Property Statements, Entity Schemas, Comparison with
external databases, Logical constraints…)

• Easy to query (SPARQL) and to download (RDF dumps, WDumper).

» Provide large-scale semantic information for driving computer 
applications in multiple natural languages.
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Our approach
How we used Wikidata to automate several 
tasks for systematic review creation



» Formulating an efficient search query to retrieve research publications 
from the parsed bibliographic database.

» Eliminating odd records from the initially retrieved publications using
citation analysis.

» Adding further evidences to the list of verified publications based on 
citation analysis.

» Retrieving the features that should be extracted from scholarly
publications to study the findings of the research output about the topic.
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Useful Applications of  Wikidata for Systematic Review Automation



» Citation data » Semantic relations » Labels in Multiple 
Languages
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Wikidata involves needed information

OpenCitations
Bot



Task 01
Formulating an efficient search query to retrieve research publications from the parsed bibliographic database
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Getting the main 
keywords (input)

Wikidata Hub

Identifying the Wikidata 
items for the main 

keywords
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Getting the 
aspects (P1552) 
of the keywords

Getting the 
subclasses (P279) 
of the keywords

Getting the 
parts (P361) of 
the keywords

Logical Operators (OR, AND)



Task 02
Eliminating odd records from the initially retrieved publications using citation analysis
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Getting the metadata of 
the initially identified
scholarly evidences

Extracting References’ DOIs

Identifying the evidences
cited by or citing other

evidences



Task 03
Adding further evidences to the list of identified publications based on citation analysis
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Getting the list of verified
publications

Snowballing

Getting the references
and citing papers of the 

verified publications
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g

Verifying if every retrieved new 
evidence includes two verified

publications in its list of 
citations and references



Task 04
Retrieving the features that should be extracted to study the findings of the research output about the topic
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Getting the abstract of 
considered publications

Spacy (en core web sm) Identifying noun phrases
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Singularizing noun phrases and 
eliminating stop words

Wikidata Hub
Identifying the Wikidata 
items for noun phrases

Getting the parent 
instances (P31) of 

the keywords

Getting the parent 
classes (P279) of 
the noun phrases



Source Codes
All tasks have been implemented in Python and are 
available at https://github.com/SisonkeBiotik-
Africa/Systematic-Review-Automation. You can find
the current development status of the project at 
https://www.loom.com/share/a415573dc016448dbe2
bff220047b707.

https://github.com/SisonkeBiotik-Africa/Systematic-Review-Automation
https://www.loom.com/share/a415573dc016448dbe2bff220047b707


Proven efficiency
Task01: Wikidata-Enhanced Query vs. User Query (Test conducted on October 17, 2021)
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T I M E  T O  F O R M U L A T E  Q U E R Y  
( S E C O N D S )

R U N T I M E  I N  W E B  O F  S C I E N C E  
I N T E R F A C E  ( S E C O N D S )

R E T U R N E D  R E S U L T S  ( R E C O R D S ) T E R M S  I N  T H E  Q U E R Y

MACHINE LEARNING AND ANESTHESIOLOGY

Wikidata-Enhanced Query User Query
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ICU and ML Terms
added thanks to 

Wikidata
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Thank You
E-mail: turkiabdelwaheb@hotmail.fr

Phone: +21629499418

Twitter: @Csisc1994
https://dblp.org/pid/176/1531.html
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