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[Abstract]

As data openness expands in both the public and private sectors, various data portals are being operated. However, differences
in metadata structures across these portals hinder efficient data search and integration. To address this issue, this study proposes
a search framework that leverages the knowledge graph-based Datamap and DCAT-AP-KR (DCAT Application Profile for Data
Portals in Korea) to enhance interoperability among data portals. This framework aims to strengthen interoperability between
heterogeneous datasets and improve search scalability. To validate the framework, a Datamap-based search service was
implemented and tested using six data portals in South Korea. The developed service incorporates keyword, faceted, and
column-level functionalities. Furthermore, the developed service unifies disparate classification systems across portals by utilizing
the Simple Knowledge Organization System (SKOS) to provide a more consistent search experience. The constructed knowledge
graph was evaluated via SPARQL (SPARQL Protocol and RDF Query Language) queries to demonstrate that the proposed

approach improves interoperability and facilitates enhanced data utilization across data portals.
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Data Modeling

Standardizing metadata from various data
portals to create a structured data model for

Knowledge Graph
Construction & Management

Converting metadata into an RDF-based
knowledge graph and managing semantic
relationships between datasets.

®

Search Architecture

Optimizing dataset retrieval using SPARQL and
integrating a search engine for efficient queries.

L2300

integration and search.
5>

®

Evaluation

%

Q

Assessing metadata quality and dataset usage
to improve search reliability and interoperability.
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Fig. 1. Datamap search framework
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Search Interface

Providing an intuitive search interface with
keyword-based, faceted, and column-level
search functions.
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Table 1. Comparison of 'Description' Metadata
Completeness Across Data Portals

PREFIX dm: <http://vocab.datahub.kr/def/datamap/>
PREFIX dct: <http://purl.org/dc/terms/>

PREFIX dcat: <http://www.w3.org/ns/dcat#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

SELECT ?datamapName
(COUNT(?dataset) AS ?totalDataset)
(COUNT (?description) AS ?describedDataset)
(ROUND((COUNT(?description) * 100.0 /
COUNT(?dataset))) AS ?descriptionRatio)
WHERE
?datamap a dm:Datamap ;
rdfs:label ?datamapName ;
dm:dataset ?dataset .

OPTIONAL { ?dataset dct:description ?description }

i
GROUP BY ?datamapName
ORDER BY DESC(?descriptionRatio)

datamapName totalDataset dgz(t:;i::td des;;it;i:)éion
Busan Data Portal 3,839 3,839 100
Gyeonggi Data Portal 1,513 1,513 100
Jeju Data Portal 790 790 100
Seoul Data Portal 7,045 6,995 99
Daegu Data Portal 11,122 6,663 60
Open Data Portal 116,529 60,982 52

{8l 7iE vloly o] EHAIAI% SKOS o3& &85k A

Al 3= F495k= SPARQL EolE F-asIich 71E dlolH
X™olA dcat:ithemel @ F3F43} HAH to[EHAHE 7|
= Bl SKOS9 relatedMatch £48 -83lo] o)
Aoz A7 dolHAEZRA x5 F /s AT
<http://data.datahub.kr/category/1741000/ADMI>+= ‘&
YA & oujgitt. JE dloly x2E-e ‘I3 Bt o
g} ZAUT-A, Ak, A, Y T AR el
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PES shte] Mo s FHol HAE &= 9t
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X 2% 71E dlolg ¥"olA dcatithemes =3l 3-&3)
S AZH dolHAME 4K (directCount)¥} SKOS

How A
£ 839 relatedMatch® SA|E  Hlo|HAE 8
(totalCount) & HWaLgh AoiE-3} AFc) A& thE EEo] A}
43t AJol gt ¥7|(themeName)+= SKOSE &3] <njzoz
TEe] B Tlsd dlolHAIEZE A FUFEISITE BE
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Table 2. Comparison of Data Interlinking Using SKOS

PREFIX dm: <http://vocab.datahub.kr/def/datamap/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX dcat: <http://www.w3.org/ns/dcat#>

PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>

SELECT ?portalName ?themeName
(COUNT(DISTINCT ?dataset) AS ?directCount)
?totalCount
WHERE { { SELECT (COUNT(DISTINCT ?totalDataset) AS
?totalCount)
WHERE { {
?totalDataset a dcat:Dataset ;
dcat:theme <http://data.datahub.kr/category/1741000/ADMI>
3

UNION
{ ?totalDataset a dcat:Dataset ;
dcat:theme/skos:relatedMatch
<http://data.datahub.kr/category/1741000/ADMI> . }
}}
{ SELECT ?portalName ?themeName ?dataset
WHERE { 7?portal rdfs:label ?portalName .
{ ?portal dm:dataset ?dataset .
?dataset a dcat:Dataset ;
dcat:theme
<http://data.datahub.kr/category/1741000/ADMI> ;
dcat:theme/skos:prefLabel ?themeName . }
UNION
{ ?portal dm:dataset ?dataset .
?dataset a dcat:Dataset ;
dcat:theme/skos:relatedMatch
<http://data.datahub.kr/category/1741000/ADMI> ;
dcat:theme/skos:prefLabel ?themeName . }
FILTER(lang(?themeName) = "ko")
PH
GROUP BY ?portalName ?themeName ?totalCount

datamapName themeName directCount totalCount
Busan Data Public
Portal Administration 825 19,228
Gyeonggi Data Tax and Legal
Portal Administration 14 19,228
Jeju Data Portal | Fopulation and 48 19,228
Daily Life
Seoul Data General
Portal Administration 446 19,228
Daegu Data Public
Portal Administration 1,047 19,228
Open Data Public
Portal Administration 16,721 19,228
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