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ABSTRACT

This study aims to diagnose the quality of the National Library of Korea's national bibliographic
Linked Open Data (LOD) at both the ontology design layer and the instance data layer, using
SHACL and ShEx, the W3C standard languages for RDF validation. Adopting a complete
enumeration approach rather than sampling, the study analyzed the entire dataset of approximately
915 million triples published as of April 1, 2026. The analysis revealed, at the design layer, an
incompleteness of specification in which 41.4% of all properties lacked a defined domain, along
with the non-incorporation of BIBFRAME vocabulary. At the instance data layer, SHACL validation
showed a high conformance rate of 99.73%, yet 99.6% of violations were concentrated in missing
titles within the serial (online resources) dataset: ShEx validation showed that the average
proportion of unexpected properties between the deductive and inductive shapes reached 98.91%,
indicating that the design specification fails to encompass the representational richness of the
instance data. In particular, a design-instance asymmetry was identified in which BIBFRAME
vocabulary, absent from the design, was extensively used in the instance data.
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Feizell tigk SHACL A5 2= vhaat 2t J2fs ¢

m
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T 7]

S~ A AzEx 5 Auk & HAE(%)
nlon:OnlineMaterial 21,810,815 90,663 99.58
nlon: ElectronicJournal 16,901,548 332 100.00
nlon: OfflineMaterial 7,144,183 634 99.99
nlon: Book 6,845,116 632 99.99
bibo: Book 3,588,544 236 99.99
nlon: ElectronicBook 2,895,364 79,487 97.25
bibo: Thesis 1,869,680 154 99.99
nlon: Author 1,618,009 0 100.00
bibo: Article 1,200,240 7 100.00
bibo: Website 698,310 10,579 98.49
nlon:Sound 626,033 30 100.00
nlon : Concept 515,412 8 100.00
nlon :NonBook 299,070 2 100.00
bibo:Image 246,414 195 99.92
nlon : VideoDocument 227,144 0 100.00
nlon: DigitalizedScore 104,007 2 100.00
nlon: Score 103,492 0 100.00
nlon:OldBook 101,452 0 100.00
bibo: AudioDocument 91,992 2 100.00
bibo: Periodical 85,200 235 99.72
bibo: AudioVisualDocument 71,662 0 100.00
nlon:Library 28,108 0 100.00
nlon: ElectronicDocument 21,143 0 100.00
nlon : AlternativeMaterial 15,765 0 100.00
nlon:Map 10,677 0 100.00
nlon: DigitalizedMap 3,382 1 99.97
nlon : Software 17 1 9412
nlon : ComplexDocument 3 0 100.00
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nlon: OfflineMaterial 7,144,183 1 43 0.0 100.0
nlon:Book 6,845,116 5 43 40.0 95.35
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nlon : ElectronicBook 2,895,364 1 39 0.0 100.0
bibo: Thesis 1,869,680 1 33 0.0 100.0
nlon: Author 1,618,009 2 15 100.0 86.67
bibo: Article 1,200,240 1 21 0.0 100.0
bibo: Website 698,310 1 24 0.0 100.0
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nlon : Concept 515,412 1 8 100.0 875
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nlon : DigitalizedScore 104,007 1 19 0.0 100.0
nlon: Score 103,492 1 26 0.0 100.0
nlon:OldBook 101,452 1 26 0.0 100.0
bibo: AudioDocument 91,992 1 31 0.0 100.0
bibo: Periodical 85,200 1 33 0.0 100.0
bibo: AudioVisualDocument 71,662 1 36 0.0 100.0
nlon:Library 28,108 1 13 0.0 100.0
nlon : ElectronicDocument 21,143 1 42 0.0 100.0
nlon: AlternativeMaterial 15,765 1 20 0.0 100.0
nlon:Map 10,677 1 34 0.0 100.0
nlon : DigitalizedMap 3,382 1 24 0.0 100.0
nlon : Software 17 1 29 0.0 100.0
nlon : ComplexDocument 3 1 29 0.0 100.0
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[#Z 4] SHACL 34 % 9%

2 Ao A% SHACL g4 dx AHE AAS AA] F42 GitHub AR 4ol
shacl shapesttl A= I/t 5L ¢Jn] &9 £7] £4H shialternativePath= 5§ %2 gt
o] EAo|tt,

@prefix sh: <http://www.w3.org/ns/shacl#) .
@prefix nlon: <http://lod.nl.gokr/ontology/) .
@prefix dc: <http://purl.org/dc/elements/1.1/) .
@prefix dcterms: <http://purlorg/dc/terms/) .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#) .
@prefix ex: <http://example.org/nlk-shapes/) .
# A g Aok (7] A 5
ex: TitleConstraint a sh:PropertyShape :

sh:path [ sh:alternativePath (

de:title dcterms:title ) 1 :

sh:minCount 1

shiname “¥A"

shimessage "#A(title) 7} F&FEASUE”

# 54 34
ex:BookShape a sh:NodeShape
sh:targetClass nlon:Book :
sh:property ex:TitleConstraint :
sh:property [
sh:path nlon:kdc :
sh:datatype xsd:string
shipattern “"[0-91{3}(\\.[0-9]+)? $"~
sh:severity sh:Warning
shiname "eH=HZEF" 1] .

& A7 84
ex:AuthorShape a sh:NodeShape :
sh:targetClass nlon:Author :
sh:property [
sh:path foaf:name :
sh:minCount 1
shiname “A%” . 1.
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AvlolHZ27E FE8 7' ShEx 374¢] v ARIE AAg 7F 4 49 23882 id S~
OIAEIA = T &4o] % A5k nlgolty A g GitHub #7240l shex_inductive_shapes.shex
HlE F7Hgt

# =742 LOD #Ad ShEx &4 (Adole e A 719h)

# AAY: 2026-05-18

# &4 A9 AR 01

# nlon:OnlineMaterial (12812 21,810,81571)

{(nlon:OnlineMaterial) {
nlon:datePublished + # &d& 100.0%
rdfs:label * # ZE& 99.95%
nlon:genre * # &3& 9987%
dcterms:title * # &d& 99.58%
dcterms:accessRights * # Z3& 9955%
nlon:audienceNote * # &&& 97.79%
dc:publisher * # &3& 96.99%
nlon:typeOfResource ? # Z3& 9598%
nlon:medium * # Zd& 9353%
nlon:antecedentSource ? # & 93.25%
dcterms:issued * # Z3& 9312%
nlon:publicationPlace * # Z&& 90.26%
de:format * # Z3& 838.31%
bibframe:extent * # £3& 87.71%
nlon:holdinglnstitution ? # =38 82.05%
nlon:titleOfHostltem * # &3& 77.8%
nlon:relatedParts * # &d& 63.98%
nlon:newsPosition * # 3% 60.11%
dcterms:description * # &34 59.33%
nlon:keyword * # &3& 56.68%
nlon‘uci * # Ed& 56.65%

dcterms:hasFormat * # 3¢ 50.31%
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nlon:reproductionNote * # Z&& 49.69%
nlon:otherNumber ? # £3& 43.16%
dc:creator * # Z3& 37.2%
nlon:kdc * # &3& 30.32%
dcterms:identifier * # &3& 28.23%
nlon:kden * # d& 21.39%
dcterms:creator Z28E 20.24%
Z38& 1854%
=38 1815%
dcterms:abstract * # Zd& 17.59%
o 2EE 1492%
nlon:languageNote * # Z&& 12.58%
determs:isPartOf * # Zd& 12.48%

o)
&
nlon:remainderOfTitle * # 38 10.85%

&
*

#
dcterms:subject * #
E=3

nlon :restriction *

dcterms:alternative

# nlon:ElectronicJournal (S12~®12 16,901,54871)

(o8} A=k AA| 31% 220 A @2 GitHub A4 #x)
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