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Abstract

The purpose of the current research is to draw and analyze the intellectual
structure and evolution of knowledge in the field of RDF with the method of
co-occurrence analysis of words and clustering of concepts and events in this
field. This is an applied research that was carried out with a scientometric
approach. The statistical population of this research includes all the researches
conducted in the field of RDF in the Web of Science database from 1998-
2021. Also, the data collection tool in this research is note-taking and the data
analysis tool is co-occurrence analysis of words and network analysis using
Vosviewer, Netdrow, SPSS and Bibexecl software. The findings of the
research showed that the keywords RDF, Semantic web, Ontology, linked data
and SPARQL are the most frequent words and the keywords RDF* semantic
web, RDF* Academic Ontology and RDF* SPARQL are the most frequent
word pairs. Also, the co-occurrence analysis of words network includes six
clusters named "data model scalability”, "RDF representation of bibliographic
entities and relations", "ontology alignment"”, "semantic web and linked data",
"data management and publishing” and "data mining". In addition, the
network density is equal to 0.068, which is not in a favorable condition. The
clusters of "data model scalability"”, "ontology alignment", "data management
and publishing” and "data mining" have not yet reached sufficient maturity
and require a lot of follow-up and research in these fields. The results showed
that the scientific productions of the RDF field, despite its upward publication
trend, have more subject dispersion and are more oriented towards the
semantic web, and the analysis of the co-occurrence network of words in this
field also has a greater subject dispersion, which indicates the interest of
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researchers to various topics in this area.

1. Introduction

The abundance of publications in the field of Resource Description
Framework (RDF) presents a challenge for researchers seeking a
comprehensive understanding of the domain. RDF, a graph-based data model
crucial to the Semantic Web, enables machine-readable data representation
and interoperability across systems. The growing volume of RDF-related
literature highlights the need for a structured analysis to identify key concepts,
trends, and thematic evolution in this interdisciplinary field. Therefore,
creating a scientific map of articles in the RDF field using the thesaurus
method and presenting a strategic diagram will enhance awareness of
published research status, illustrate topic relationships, identify influential
topics, mature, emerging, and underdeveloped topics, thematic gaps, and
establish sound scientific policies in the field. This study aims to map the
intellectual structure and track the knowledge evolution in the RDF domain
using scientometric approaches.

Research Question(s)

1. What has been the trend in scientific publications within the field of
RDF from 1998 to 2021 in the Web of Science database?

2. How the frequency distribution of the most is commonly used
keywords in RDF-related articles from 1900 to 2021?

3. What does the co-word network in the RDF domain look like during
the period 1900 to 2021?

4, How are the co-word clusters in the RDF domain structured, and what
are the thematic topics within each cluster from 1900 to 2021?

5. To what extent have the co-word clusters in the RDF domain matured

over the period from 1900 to 2021

2. Literature Review

Previous studies have utilized co-word analysis in various domains such as
digital libraries, military trauma, COVID-19, and knowledge management to
reveal thematic structures and developmental trajectories. However, there is a
gap in applying this approach specifically within the RDF domain. Studies by
Alipour-Hafezi et al. (2017), Rezaeizadeh & KaramAli (2018), and Jin & Li
(2019) demonstrate the effectiveness of scientometric techniques in
visualizing knowledge structures, identifying research gaps, and tracing
emergent topics. This study builds upon these methodological foundations to
comprehensively explore the RDF field.

3. Methodology

This applied research employs a scientometric methodology grounded in co-
word analysis. The dataset includes 1,271 scholarly articles published
between 1998 and 2021 and indexed in the Web of Science database. Tools
such as VOSviewer, Netdraw, SPSS, BibExcel, and UCINET were used to
conduct word co-occurrence analysis, hierarchical clustering, and strategic



213 | Drawing the Intellectual Structure of Knowledge in the...; Azimi & Esmaili

diagramming. The analytical process involved keyword standardization,
matrix generation, network visualization, and calculation of centrality and
density indices for identified clusters.

4.Results

The research findings reveal that keywords such as RDF, Semantic Web,
Ontology, Linked Data, and SPARQL are the most frequent, while word pairs
like RDF* Semantic Web, RDF* Academic Ontology, and RDF* SPARQL
are common. The co-occurrence analysis of the word network reveals six
clusters named "data model scalability", "RDF representation of bibliographic
entities and relations”, "ontology alignment”, ""semantic web and linked data",
"data management and publishing", and "data mining". The network density
is 0.068, indicating a less favorable condition. Clusters like "data model
scalability", "ontology alignment", "data management and publishing”, and
"data mining" are not yet mature and require further research.

5.Discussion

The findings suggest that while the RDF domain has seen an increase in
publication volume, it still faces thematic fragmentation and limited
interdisciplinary integration. High centrality in certain clusters indicates
dominance, but low-density values suggest underdeveloped interrelations
among concepts. This highlights the need for broader collaboration and
diversification of research topics within RDF. The prevalence of semantic web
topics reflects current research interests, while emerging areas like data
scalability and ontology alignment require more attention.

6.Conclusion

This study offers a detailed intellectual mapping of the RDF field, highlighting
dominant themes and emerging areas for further exploration. The low network
density and dispersed thematic structure emphasize the need for increased
interdisciplinary collaboration. Policymakers and researchers are encouraged
to support studies in underdeveloped RDF subdomains to promote
comprehensive scientific growth. The strategic insights provided by this
analysis can guide future research priorities and contribute to the development
of a cohesive knowledge structure within the RDF domain.

Keywords: Drawing, Intellectual Structure, RDF, Co-word, Co-word
Network
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knowledge base 14 19 Semantic 30 9
Data integration 21 10
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standard, GPU, Parallel processing,
scalability, DICOM, Doping, fuzzy
ontology, CytometryML, FCS,
Silicon, Logic gates, MOSFET,
Authorization conflict, i-EKbase,
CUDA, Ontology engineering, Petri
nets, Graph exploration, component,
Recommender systems, Querying,
Query, Keyword search,
Preprocessing, Modeling,
RDF/XML, REST, Query
answering, graph database,
Framework, knowledge sharing,
fuzzy sets
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RDF, Reasoning, Semantic similarity,
RDF graph, Bioinformatics, RDF
triples, Rule checking, ontology
mapping, clustering, Reification,
Semantic publishing, Biodiversity,
Semantic networks, data sharing,
RDF store, domain ontology
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Possibility theory, RDF data,
participatory learning, Benchmark,
R2RML, RDB2RDF, Similarity,
Wikidata, visual analytics, Ontology
alignment, Language, Cultural
heritage, Instance Matching, entity
disambiguation
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semantic Web, Ontology, SPARQL,
Linked data, Metadata, OWL,
semantic, XML, Linked open data,
Internet of Things, Data Integration,
Data model, Knowledge
Representation, provenance,
DBPedia, RDFS, information
retrieval, knowledge graph,
knowledge base, big data, Inference,
Semantic annotation, semantic
search, database, Knowledge
Management, triplestore, Semantic
technology, Web of Data, Mapping,
Data interoperability, Cloud
computing, graph, Visualization,
learning styles, interoperability,
Protege, Topic maps, Spark, Digital/
libraries, Quality Assurance,
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education, Robotics, e-learning,
information extraction, Model, gene
ontology, Extensible Markup
Language, trust, WordNet, Uniform
Resource Identifier (URI),
Crawling, indexes, Ranking,
intelligent agents, Software, Text
mining, Bibliographic standard,
Query languages, Publishing

Relational database, Open Data,
Natural Language Processing, Web
Service, Machine Learning,
compression, biodiversity
informatics, information technology,
Entailment, DL (Description logic),
data publishing, RDA, data
transformation, Industry Foundation | -iascoy | esls jlisl 5 oy de
Classes (IFC), Ontology Matching,
BIM, annotation, FOAF,
Vocabulary, GeoSPARQL, data
management, user interfaces,
Survey, SKOS, Data visualization,
Taxonomy, geospatial semantic
web,

0 4l

,Query processing, Access Control,

Query optimization, semantic
interoperability, MapReduce, the
Semantic web, Semantic Web
Technology, Hadoop, Feature
extraction, Classification, Dublin
Core, social network, storage,
Temporal Data, Performance,
Middleware, Indexing, Entity
resolution, Partitioning, Distributed | ¥%3s~ $sBesls P st
Computing, Ontology design,
Feature, Sentiment, Formal concept
analysis, security, Self-service
Business Intelligence, Conceptual
modeling, Temporal RDF,
knowledge acquisition, Data
Partitioning, data mining, Web
ontology, Data warehouse, Deep
learning
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Rescaled Distance Cluster Combine
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CytometryML =
FCS -
DICom -
Recommender systems 1
RDF XML 1
Modeling -
fuzzy sets —
Framework m
knowledge sharing -

i-EKbase - .

nnln;jugéﬁgu‘gh;\ adigd
Preprocessing —

graph database
GPU 1
Parallel processing 1
CUDA -
Silicon -
MOSFET -
Doping 1
Logic gates -
scalability 1

Graph exploration -

Authorization conflict -
standard ]
component -
Ortology engineering 1
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Query answering T

fuzzy ontology —

Keyword search
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Querying 1
REST =
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