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Introduction The Role of
Semantic Web

The role of data in research and e-science: ———
* Driving insights and discovery The Semantic Web provides a structured
 Enabling collaboration across disciplines and interoperable framework that enhances
 Supporting complex computational methods machine readability and understanding of H
* Facilitatin ibili data across different sources. Key features: [ oo ]
.g reproducibility and tran.sparenc.y . Yy | _ mm
* Accelerating research outputs and innovation (a) Standardized Data Representation, (b) Querying ———
Major Challenge: Ontology-based Data Integration, (c) m
* Integration of heterogeneous data, as varied formats and structures Interoperability, (d) Data Linking and D2 erchanee ROF
hinder seamless data analysis and sharing across disciplines Federated Queries, (e) Data Enrichment
Diverse Data Addin :
Challenges 5 Semantically
Sources Semantics Integrated Dataset

* Diverse data types: data exist in numerous forms such as structured
(e.g., relational databases), semi-structured (e.g., JSON, XML), and
unstructured (e.g., text, images, videos).

* Different datasets often use distinct schemas or data models. Even ‘ L . . "
when representing similar information, the structure and terminology

may differ Semantic Web
* Semantic ambiguity is quite often in heterogeneous datasets Arsenal RDF, OWL URI, IRI RDFa SPARQL 5-star

The Data Transformation

Framework
1.Data Collection 2.Data Format Conversion 3.Data Curation / Normalization
ﬂ)llects entire datasets or some parts of \ ﬂonvert collected data into a common \ /Normalize data to remove ambiguity, \
them from their original sources format to simplify their further processing standardize values, and facilitate their

exploitation and transformation
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4.0ntology-based Modelling 5.Definition of Schema Mappings 6.Data Transformation
ﬁ)efinition of a unified model of the domzm ﬁ)w elements from each source are mapped @ML Engine utilizes schema mappings to\
for integrating data. By reusing or extending using the adopted ontology(-ies) using X3ML transform data to ontological instances
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. ° e
Schema E'
Mappings >C § E o ... .
,_\ 2 Graph
Add

URI

hord Generators
Policy

Volume'
¥-- @ Linguistic O L me b
=@ Inscription - //;‘»’j.!; ,/ f""\"_/ - ~
-~ Linguistic Appellation s .-(:4.7—-' | s [ S . /\/\/
L 0 Title 2% AP g persistent B oy 2y oA e
7§ Visualttem & e - ey N "‘/’L L P A1 e nctiviey ;;{ " creation
V- Mark - ; \ / = T T e S
... @ Inscription @ CRMEntly _ P v S e ]
~ @ Right SEET— v ; . o - _——]
N N " . @ ‘Monetary © 'Human-Made v > - -
v :}‘:;'ebolmm A .‘;?Tmn_.,, Fey t _ | Thing - T
o ERITT er - e
»- @ Physical Human-Made Thing \ fy\’_?/_r__i\;\} =5 ’/,/ P
»-- @ Legal Obj S RN it S T
© Place ® Placs ¥ Yy per \—:ﬁi—? T
v Spacetime Volume \-i_-g;fyéj y Sl ———— —— e ————
v @ Peric RS- P .
¥ Event -~ i
¥ Activity D i
(IR & JAcquisition] main
: “-- @ Purchase oma
¢ B0 Attribute Assignment
. ¥ Creation
L. @ Type Creation
i @ Curation Activity

Applications

Applicable to different domains Successtully applied to =3
various projects: ? Iy
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