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There are two sorts of tools in the world:

tools like a hammer or a screwdriver which can be
used by one person;

tools like steamships which require

the cooperative activity of a number of persons to use.

Words have been thought of too much in the model of the

first sort of tool.
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Is that word used correctly?
What makes logical sense to say?

What do you need to know
\ / from me?
OWL SHACL

You can’t say that here!
I'd never say that!

What did you
say about XYZ?

RDFS SPARQL
What words

do we have? R D F
/ (Cyganiak, 2016)

Statements: What is being said?
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SHACL CONSTRAINTS
IMPOSE AND VALIDATE DATA RESTRICTIONS

¢ Selected interoperability problems

Polysemy of bf:Work
Whole-Part relationship

“* Real-world examples

Library of Congress dataset = BibFrame
National Library of Spain dataset BNE Ontology (BNEO) > RDA




“The Lusiads” example
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3- 05 LUSIADAS COMPLETAS
SBOA LISBOA 1843
H 1572 HEMARES 1580
IS EXEMPLIFIED BY
IS EXEMPLIFIED BY | IS EXEMPLIFIED BY

AN/ NS N /N NN/

| 15- LoC- | 11-BNE-UT301- | 12-LoC- |
|4 BNP-CAM. 3. P| | 13 - WDL14160 | |14 BNE- m14zua| ||I 09203 Az C3 .'l ||I 7 - BNE-R/930 .'l ||I UIT302.U/7303 || ||I 508195, A1 .'l

NN N R N N AN N4

g 3 1§ g



‘:‘ B F |owe r WEMI entities LEM RDA BIBFRAME
Work E2 Work €C10001 Work
g ranu I d rity Expression E3 Expression C10006 Expression pfWork
Manifestation E4 Manifestation | C10007 Manifestation | bfi:Instance
Item E5 Item C10003 Item bf:Item

BIBFRAME LoC Mapping  LRM/RDA

WORK

is realized through
realizes

¢ Point-to-point

mapping

MANIFESTATION

has Instance

has Item

is exemplified in
g exemplifies

Item ITEM

¢ Specific interoperability problems:

e Conceptual confusion
e Absence of a parent Work common to multiple Expressions
—the “Zapounidou problem”
e Absence of domain restriction for bf:language — not addressed here
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% Conceptual confusion

REFERENCE bf:VY\Cj\;E:Ilzsc;cjg)c(;:ecsa;?ocnorrespond to the concepts:
ONTOLOGY

- Work and Expression

** RO solution:
 Adistinct class for each concept

bf:Work 2 Work
(orowl:Obra)

bf:Work subclasses (bf:Text; bf:Audio, etc.) > Expression

POLYSEMY
OF BF:WORK (orowl:Expressao)

* Class hierarchy
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“* RO solution = a distinct class for each concept + class hierarchy

> orowl:Obra [P
I_) (Work) |

E rdfs:subClassOf rdfs:subClassOf i
R E F E R E N C E \ orowl:Expressao \

i rdf:type (Expression) :
(::) r\\ll-[-(::) l—-(::) <:Ei‘\1" i & r1jf:?y])e

T-BOX rdfs:subClassOfr T

ONTOLOGIES ' rdfs:subClassOf

1
: 1
: 1
: ! 1 1
: ! 1 (] 1
P! . ' :
1 1
ELEMENTS rda:C10001 o !
! 1 . »! - 1 i L
L oneo:C1001 ™ resubcssor | (Work) Lol e !
- o ) |
E ( Bz.)i E rdfs:subClassOf :
i ! ] 1 i | 1
- ] rda:C10006 o !
o bneo:C1002 rdfs:subClassOf | (Expression) [ 1+ bf: Text .
| : 7 1 [ — :
1 1
POLYSEMY ! o |
______________________ S Y Y O T AP RN R
OF - o l
, rettype b rdf:type |
B F . WO R K ! E %?flﬁ?:?:: o rdf:type !
n : ------- 4 . .
! { : ' rdf:type !
; . 22065979-work:LOC |
| rdr.type o | (ID1-LUSIADAS) -
e on i 1o (ID2-LUSPT)
ONTOLOGIES | .
| XX3383808POR:BNE rdf:type

DATA i (ID2-LUSPT) !
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REFERENCE
ONTOLOGY

POLYSEMY OF
BF:WORK

»* RO solution = a distinct class for each concept + class hierarchy

DL query

Query (class expression)
orowl Expressao

|Execute|  Add to ontology

Query results
Instances (34 of 34)
@ <htipz/idatos.bne.esiresource/XX1909424>
<4 <hitp://datos. bne.esiresource/XX3383808po
@ <httpid oviresources/works/1585524>
<http:/fid.loc.goviresources/works/22055979>
@ <http-/iid loc. goviresourcesiworks/9244465>

Explanation for; <http://datos bne esiresource/XX3383808por> Type orowl.Expressao

<http://datos.bne.es/resource/XX3383808por> Type ns4.C1002
ns4.C1002 SubClassOf rdac:C10006
rdac:C10006 SubClassOf orowkExpressao

Explanation for: <http: /fid loc goviresources/iworks/22055979> Type orowlExpressao

' <http:id.loc.goviresourcesiworks/22055979> Type bf Text
bf:-Text SubClassOf orowlExpressao
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»» “Zapounidou problem” — Absence of a common Work

BNE LoC
REFERENCE
ONTOLOGY —
(LUS) :
: & Y E v
WORK | 22055979-work:LOC ( 1585524-work:LOC
; bne:0P2002 bne:QOP2002 : {LUS-PORT) i {LUS-SPANISH)
(realizes) (realizes) :

POLYSEMY -, ................................................................

OF |
B F . WO R K 22055979.work:LOC r1 585524 -work:LOC
. . | XX3383808P0OR:BNE XX1909424:BNE : .
EXPRESSION (LUS-PORT) (LUS-SPANISH) (LUS-PORT) (M{LUS-SPAHISI-II

-‘"“‘--.._____________..--"'"F
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»» “Zapounidou problem” — Absence of a common Work

-----------------------------------------------------------------

REFERENCE
ONTO LOGY Query to search BF Works in the LoC dataset:

Query (class expression) | R ( CAUS SPANISH)

btWork ~_

Execute :"Add to ontology

POLYSEMY A e
O F Query results
B F . WO R K Instances (7 of 7) 22055979-work:LOC (®
.ﬂhttp:a'ﬁd.Inc.gum'resnurcushvnrksﬁﬁ&ﬁﬂ fLus h“'u S-SPANFSH)
u

@ <http:/iid.loc. goviresourcesiworks/22055979>
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¢ Library of Congress Mapping solution

\/
*

s RO solution

BNE

XX3383808:BNE
(LUS)

WORK
bne:0P2002

(realizes)

....................................................................................................................................................

' EXPRESSION |  XX3383808POR:BNE
5 . (LUS-PORT)

XX1909424:ENE
(LUS-SPANISH)

LoC
22055979-work:LOC
(LUS-PORT)
bf:hasExpression
v
_¥»1585524-work:LOC
- (LU S-SPANISH)
22055979-work:LOC 1585524-work:LOC
(LUS-PORT) {LUS-SPANISH)

(LUS-SPANISH)

REFERENCE ONTOLOGY :
orowl:vinculadaPor
; P 5 XX3383808:BNE :
] fy (LUS) :
! - B i
' HE ; F Y F [
. WORK  : orowlvinculadaPor orowl:vinculadaPor
: Py :
: ‘1 ! bne:OP2002 :
p 1 (realizes) orowl:vinculadaPor
! i : i :
: oy bne:0P2002 :
] Pyl (realizes) [~ :
A— ST I FURSETOR USRRR ]
i i ;
i - || XX3383808POR:BNE 22055979-work:LOC :
; ¥ (LUS-PORT) (LUS-PORT) E
 EXPRESSION : §
! P . 1585524-work:LOC i
- P XX1909424:BNE :
i 1w === (LUS-SPANISH) 5
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10 - OBRAS
COMPLETAS

LISBOA 1843

WHOLE-PART
PROPERTIES
OMISSION

IS EXEMPLIFIED BY

| | 12-Lec- II'I
UT302-U7303 | | PQOTGS A1
k' / L I
b i b r
\M ’,/ \‘_L ’,/’

'11- BNE-UT301-| |

9244465-Instance:LOC

Obras completas de Luis de Camdes [Texto impreso] / correctas e emendadas
diligencia de 1. V. Barreto Feio e 1. G. Monteiro

Camdes, Luis de (15247-1580)

Feio, 1. V. Barreto

Monteiro, 1. G.

1843

Lisboa : Na Livraria Europea de Baudry
Libro

3v.; 23 cm

u/7301
U/7302
U/7303

bdh0000010105

OCVol. 1

&
OBRAS COMPLETAS

| OC\Vol.

2

821.134.3-82"15" _ " - OBRAS COMPLETAS
5> LUIS DE CAMOES, "

OCVol. 3

COMRRCTAR 6 BMERDADAS

Obras Maestras > Literatura

v. 1. Os Lusiadas (XLII, 396
v. 2. Rimas (LXIX, 420 p.)
v. 3. Rimas, comedias, carts

PELD CUIDADO E DILIGENCIA

CORRECTAS E KNENDADAS

e
PELO CUIDADO E DILIG
3.0, Bacceto Feio ¢« I, B, RManteico,

3. 0. Borreto Feioe 3. ©. 4

TOMO PRIMEIRO.

TOMO SEGUNDO.

JLALIS I (O T
ACHA-SE TAMUEM EM PARLE,
NA LIVRARIA EUROPEA DE BAUDRY BEIDBOAN,
1, 4uai Malatjuais . prés le pand des Arts. P -
1843 NA LIVRARIA EUROPEA DE

3, quai Maloguais, prés ke pont dos|

1543

Chaptter1

bf:hasPart

LUIS DE CAY™"=

OBRAS COMPLETAS

LUIS DE CAMOES,

COMBECTAS E EMEXDAWAS

PELO CUIDADO E DILIGENCILA

3. W0 Barcsto Feio ¢ I, ©. Monteivn,

TOMO} TERCEIRO.

ACHA-SE TAMBEM EM PARLZ
NA LIVRARIA EUROPEA DE BAUDRY

%, wuai Malanuais, prés e pom des Art.

1843

bf:hasPart

15



\/

“* Lack of transitivity

OC (9244465:LOC)

— T~
REFERENCE @ ocvol.1 ]
ONTOLOGY bf:hasP? Chap.1
bf:hasPart

Query: What are the parts of “Complete Works - 924465" — using bf:hasPart?

DL query:
Query (class expression)
inverse bf hasPart value <http /fid loc. goviresourcesfinstances/9244465>

WHOLE-PART
PROPERTIES
OMISSION

'Execute Add to ontology |

Query results

I ces(1of1)
& orowl:0CVol1

16
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¢ RO Solution =Transitivity + Property hierarchy
REFERENCE

O N TO LO GY <owl:ObjectProperty rdf:about="http://www.xpto.com/orowl-validacdq.owl#parteDe">
<rdf:type rdf:resource="http://www.w3.0rg/2002/07 /owd#TransitiveProperty 7

<rdfs:domain rdf:resource="http://www.xpto.comforowl-validacao.owl#0Obrg" /> Sup

<rdfs:range rdf:resource="http://www.xpto.com/orowl-validacao.owl#Obra" />
</owl:ObjectProperty> B bf:partOf SubPro rowl:parteDe

OC (9244465:LOC)

WHOLE-PART ROGLE
PROPERTIES " Chap 1
OMISSION ]

bf:partOf | |
L |

orowl:parteDe

orowl:parteDe” =
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¢ RO Solution =Transitivity + Property hierarchy

REFERENCE
ONTOLOGY
OC (9244465:L0OC)
T Query: What are the parts of
OCVol. 1 “Complete Works - 924465" - using
It 1 ?
bf:partOf _.T‘Ch-a?ﬂ . RO property:
WHOLE-PART bf-partd orowl:parteDe value <http:/iid.loc.goviresourcesfinstances/9244465>
PROPERTIES SrowTpa
O M I SSIO N ! Srowl parteDe — | Execute] Add to ontology
Query results
Instances (2 of 2)
orowl:0CVol1
orowl:0CVol1Chapter1
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¢ Lack of non-reflexivity and asymmetry

OC (9244465:LOC)

SHACL T

OCVol.
CONSTRAINTS >< | >&
orowl:parteDe

T orowl:parteDe

orowl:parteDe

orowl:Obra rdf:type sh:NodeShape ;

dash:closedByTypes "true"A"xsd:boolean ;

WHOLE-PART
PROPERTIES
OMISSION

sh:property [

sh:path orowl:parteDe;

dash:nonRecursive "true"Axsd:boolean :
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¢ Lack of non-reflexivity

Recursion error
Resource Form

S H AC L Name: |orshaclus:0CVol1
CONSTRAINTS o iows ampteitaer ~

orowl:parteDe ~ bf:baseMaterial ™~
® orshaclus:0CVol 1 “ bf-bookFormat ~

b

orowl:temTitulo bf:carrier ~

orowl:tradLiv bf:digitalCharacteristic ~

=

orowl:vinculadaPor

e

bf:dimensions

Shape [Component] Message
WH O |_ E - PA RT =3 Property orowl:parteDe: nonRecursive  dash:nonRecursive @ Points back at itself (recursively)

PROPERTIES
O M I SS I O N Focus Node Path Value

€ orshaclus:0CVol1 " orowl:parteDe € orshaclus:0CVol1
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“““ ¥ ONTB e - - — -,
|
+ |
2 1 :
INTEGRATION ' I
ONTOLOGY 'I I
|
| |
L
|
—————— »|  ONTD h
]
4 I
1
|
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THIS DATA
IS VALIDATED

The Sh
e HE O AN
Y

(SHACL)
validates the data

(ONTOTEXT, 2023)
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REFERENCE The Reference Ontology with SHACL constraints:
ONTOLOGY

WITH SHACL
@0 Earziayars | ¢ Does notreplace or modify the source-ontologies

* Allows for inference of implicit information

* Overcomes semantic omissions

e Overcomes limitations of RDF/OWL




Data integration, semantic mediation and SHACL validation

REFERENCE P
ONTOLOGY -

ONTOLOGIES
WITH SHACL - ..L
ELEMENTS rmer:E3 ® bf:Text , rda:C10006 T
CONSTRAINTS ol s o0
bneo:C1002
BMEONTOLOGY
P
/
e
A-BOX ‘/
ONTOLOGIES LUSIADS-IN-PORTUGUESEa LUSIADS-IN-SPANISH
D-.t;t:ljﬂ LoC DATASET BNE DATASET

More information at https://libraryreferenceontology.com/
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