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PRESENTATION

From the (1) linguistic and

(2) conceptual analysis

of textual DEFINITIONS,

to the building of a domain-ontology

Multimodal
TERMINOLOGICAL e-dictionary
- several resources linked

’ v

PRESENT A METHODOLOGY THE GOAL OF THE METHODOLOGY FUTURE WORK

P
A starting point for building
ONTOLOGIES
and
KNOWLEDGE ORGANISATION
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TOPICS OVERVIEW

Domain

Corpus

Text mining

Linguistic analysis
Conceptual analysis
Knowledge organisation

Future work
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ROADMAP OF TERMCORK FOLLOWING THE CLASSIC CYCLE TO BUILD AN ONTOLOGY

Domain SPECIFICATION
Corpus
Text mining CONCEPTUALISATION

Linguistic analysis

Conceptual analysis

FORMALISATION

IMPLEMENTATION

EVALUATION

Knowledge organisation

- Ontology

DOCUMENTATION

VNV VNV NV
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DOMAIN: CORK, A MULTIFACETED SCOPE OF INTERESTS

Cork oak forests have a high economic, social and
m environmental value in Portugal
y N x
v" Production (“montados”)Q S = ey @ %’o‘

S i" v Biodiversity and CO2capture 4 8 ¥ &

v Transformation (industry) @ 3

v' Leader in the world ranking of international market
shares

Lo

=» An endless field of terminological study
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THE SCOPE OF KNOWLEDGE: CORK STOPPERS

‘ CORK l

Reproduction Refused / wastes
_ e CORKF
Cork stoppers . gng:si"d“s"y Decorative
e Sport items B

By products By products

= CORK STOPPERS, the o W — =

backbone of the industry SRR A o :
of cork NN A T —

= Stoppers are submittedto = D 1

several operations and 1 Ba—

coverings

finishing treatments B S

Floor
coverings

Insulation cork By products Regranulated
material \ _ CORK

- = ‘,\‘ N 5% :f:}" g‘?"
: OTHER

Biomass applications
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PURPOSE OF THIS STUDY: BUILDING AN ONTOLOGY FOR THE INDUSTRY OF CORK

Domain: cork

) Scopeof knowledge

Class Search

kl)fk

Enter a class, e.g. Melanoma

Show advanced options

Search

Matches in 25 ontologies
Cork - SNOMED CT (SNOMEDCT)
http://purl bicontolagy.org/ontology/SNOMEDCT/ 13818007

details - visualize = 3 more from this ontology

Cork - Read Codes, Clinical Terms Version 3 (CTV3) (RCD)

hitp:/fp

bicontology.org/ontology/RCD/U0AC

details - visualize = 1 mare from this ontology

Cork - Logical Observation Identifier Names and Codes (LOINC)
hitp//purl bicantology.arg/ontology/LNC/LA14248-1

details - visualize

Cork - Systematized Nomenclature of Medicine, International Version (SNMI)
http slogy/SNMI/C-30646

details = visuslize = 2 mare from this entology

cork - Interlinking Ontology for Biological Concepts (IOBC)
hittp://purljp/biof4/id/200906088143691838

detalls - visualize - 6 more from this ontology

cork - Ontology of Consumer Health Vocabulary (OCHV)

54775

hitp://sbmiuth tme.edu/ontology/och

details - visualize - 3 mare from this ontology

Cork - PLOS Thesaurus (PLOSTHES)

The FoodOn Food Ontology

Last uploaded: October 9, 2020

Purpose:
Tool for experts, future experts,

translators...

Summary Classes Properties Notes Mappings Widgets
Plant Ontology Po—
Jump to: © Details Notes(0)  Class Mappings (0) & Last uploaded: August 20, 2020 i v
Path to Root B ak v | Fullscreen

= entity
= continuant —_ __

bud

- -

+ generically dependent continuant
= independent continuant
# anther
bark
biological entity
fruit
immaterial entity
material entity
chemical entity
construction
fiat object part
food consumer group
food contact material
= food packaging
# container or wrapping by form
# container or wrapping by material
= sealing/closing element
adhesive
closing cap or lid
seal/gasket
stopper
glass stopper
# plastic stopper
wooden cork

o e ®

o e

e

[

+ food packing medium
food processing contact surface
+ food product contact surface
# material of contact prior to food packaging
geographic location
layer
manufactured product
multicellular organism
object
object aggregate
organism
organization
part of organism
system
# phyllome
* root
+ seed
# shoot axis tuber
+ reproductive shoot system

wow

e eE
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A CORPUS BUILT FROM SCRATCH AS A RESOURCE TO GRASP EXPERTS’ CONCEPTUALISATIONS

Domain: cork > W SPECIFICATION

Cork Corpus > '

?

T
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CORPUS BUILDING AND PROCESSING: OVERVIEW

SKETCH
ENGINE

Domain understanding Meta-data edition

~ ~
Text capture )
, POS tagging
(pdf. ; OCR ; web crawling
v
Text typology

v v v v

Word sketch CQL results
~ ~
CQL + REGEX REGEX refinement
~
Extraction of linguistic
data
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THE CORPUS OF ANALYSIS

The more significant the knowledge gap between the author-expert and his audience, the more definitions and

contextual definitions are observed in specialised texts

n=98

1Y

y

. )

corpus of analysis = 43 texts

Remaining texts = reference corpus

Communicative setting of text production

m Scientific : expert-expert

® Regulatory: semi-expert - expert

1. Glossaries
2. Definitions

® Marketing : semi-expert - non-expert written by experts

® Narrative-Informative : semi-expert - non-expe eliginion validation

B Economics : expert- semi-expert

® Technical-explanatory & normative : expert - quasi-
expert / professional
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TEXT MINING: THE 15T TASK OF KNOWLEDGE CAPTURE (ONTOLOGY’S CYCLE)

Domain: cork > Scope of knowledge: stoppers |

Text mining > — CONCEPTUALISATION
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TEXT MINING STRATEGIES: AN ITERATIVE PROCESS

1 of the KWIC matched with CQL8

N° CQL construct hits

1 [word="[[:upper:]]*"][tag="Fd.*"] 614

2 [word="[[:upper:]]*"&(lemma="rolha.*")][tag=" | 21 'l'
Fd.*"]

3 [word="[[:upper:]]*"&(lemma="rolha.*")][]{0,6} | 208 / +
[tag="Fd.*"]

4 "rolha"[(tag="V.P.*") | (tag="A.*")] 148

5 "rolha"[(tag="V.P.*SF") | (tag="A.*")] 165 >+

6 "rolha"[tag="V.P.*SF"] 69 \

7 "rolha"[(tag="D.*") | (tag="S.*")]?[tag="A.*"]?"c | 167 / +
ortica"?[]{0,4}"rolha"{0,4}[tag="V.P.*SF"] .

8 [(tag="D.*")| (tag="S.*")]?"cortica"[1{O, 26
}'rolha"[1{0,4}[tag="V.P.*SF"]

de cortica rolha obtida

ROLHA DE CORTICA NATURAIS E AGLOMERADAS

ROLHAS
ROLHAS DE CORTICA

ROLHAS DE CORTICA NATURAL
ROLHAS DE CORTICA AGLOMERADA
ROLHAS LAVADAS

agglomerated and natural cork stopper]

was also inspired on CQL 3
results:

ROLHA
ROLHA BOLEADA
roLHA cHanrrapd CQL4 was

ROLHA COLADA A A
PRI eI inspired on

rotHA DE FLANGE | CQL3 results:
N+VPP / ADJ

ROLHA DE IMITAC.&
ROLHA LAVADA
ROLHA MARCADA
ROLHA MISTA

ROLHA PONCADA Z/
ROLHAS REJEITADAS

ROLHA TOPEJADA

After CQL 6, we decided to match the structure of intensional
definitions, where the generic term is repeated in the definiens

N+ det + ADJ + ? +VPP

CQL7 evolved from CQL 6, but

[glued stopper]

[colmated stopper]

[stopper with hat]
[simulated stopper]

[washed stopper]

[marked stopper]

[mixt stopper]

[side surface sanded stopper]
[rejected stopper]

[top polished stopper]

left-hand side context

KWIC

right-hand side context

Rolha de cortica aglomerada com
discos de cortica natural:

rolha formada

por um corpo em corti¢ca aglomerada e
um ou dois discos
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WORD SKETCH AND TEXT MINING STRATEGIES COMBINED TO EXTRACT DEFINITIONAL CONTEXTS

= Contextual definitions and definitional contexts (descriptions)

= Recurrent patterns were observed in context:

e/ou homogeneizar a cor e/ou branquear.

Stopper that was submitted to chemical treatment with the aim of disinfecting

and/or homogenising the colour and / or bleaching.

- Linguistic expressions that commonly relate terms and denote domain knowledge:

LEXICAL MARKERS
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4 definitions (literal translations from pt)

stopper

Product obtained from natural cork and / or agglomerated cork,
consisting of one or more pieces, intended to seal bottles or other
containers and to preserve their contents. (5.1 - NORM)

4 DEFINITIONS SELECTED TO DEMONSTRATE OUR METHODOLOGY

4 definitions (pt) extracted from the Cork corpus

rolha

Produto obtido da cortica natural e / ou de cortica aglomerada,
constituido por uma ou mais pecas, destinado a vedar garrafas ou
outros recipientes e a preservar o seu contelido. (5.1 - NORM)

STOPPER

piece of cork, wusually cylindrical, conical or prismatic
quadrangular, sometimes with rounded or chamfered lateral
edges, consisting of one or several glued elements and intended
to seal the containers or contribute to their water tightness. (7.8 -
TECH)

ROLHA

peca de cortica, em geral cilindrica, troncoconica ou prismatica
quadrangular, por vezes de arestas laterais boleadas ou
chanfradas, constituida por um ou varios elementos colados e
destinada a vedar os recipientes ou a contribuir para a sua
*estanquicidade (7.8 - TECH)

natural cork stopper

Stopper consisting entirely of natural cork

Note: Natural cork stoppers that have been submitted to the
sealing operation (see 6.5.5) are commonly referred to as
colmated natural stoppers. (5.5 - NORM)

rolha de cortica natural
Rolha totalmente constituida por cortica natural.

Nota: As rolhas naturais que tenham sido submetidas a operagao

de colmatagem (ver 6.5.5) sdo comummente designadas por
rolhas naturais colmatadas. (5.5 - NORM)

colmated natural cork stopper

The colmated natural cork stopper is a stopper made of natural
cork in which its lenticels are filled with a mixture of glues and
cork powder from the dimensional finishing processes of natural
cork stoppers. (6.1 - REP)

rolha de cortica natural colmatada

A rolha de cortica natural colmatada é uma rolha feita de cortica
natural em que sdo obturadas as suas lenticelas com uma
mistura de colas e pd de cortica proveniente dos acabamentos
dimensionais das rolhas de cortica natural. (6.1 - REP)
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LINGUISTIC ANALYSIS: THE 2N° TASK OF KNOWLEDGE CAPTURE

Domain: cork > Scope of knowledge: stoppers |

Text mining > CONCEPTUALISATION

Linguistic analysis >
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LINGUISTIC ANALYSIS: THE 15T MOMENT OF KNOWLEDGE CAPTURE FROM SPECIALISED TEXTS

Language is the vehicle of the thought, mirroring the conceptualisation, where cognitive operations are
performed

A conceptual systematisation underlies term systematisation

is the verbal

designation of the
1. Linguistic analysis of textual definitions concept

= |dentify linguistic expressions relating terms

= Infer lexical-semantic relations linguistically expressed by what we call lexical markers

= Organise the interpretation of texts in the form of lexical maps
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LINGUISTIC ANALYSIS : LEXICAL-SEMANTIC RELATIONS SYSTEMATISED AFTER THE
DECONSTRUCTION OF THE DEFINITIONAL SENTENCE

Analysis Definition 3 Lexical marker observed Lexical-semantic relation Interpretation

stopper [GENERIC]
natural cork stopper [is a] stopper ‘isa' =@ HYPERNYMY - HYPONYMY natural cork stopper [SPECIFIC]

natural cork stopper [OBJECT]
HOLONYMY-MERONYMY natural cork [STUFF]

natural cork stopper [is submitted

to] the sealing operation submitted to HOLONYMY'MERONYV The meaning of “natural
cork” points to the meaning

of raw material, while the

i ‘commonly referred to as’ i “ ” i
zgltr:::legorrw:tstigal s:j)pper lisa] e HYPERNYMY - HYP meaning of .stopper pqlnts
PP same as = ‘is a to the meaning of an object.

natural cork stopper [consists ‘consisting entirely of’
entirely of] natural cork

colmated natural stopper [results o results from - HOLONYMY-MERONYMY
from] the sealingoperation ) = inferred from ‘submitted to’ HOLONYMY-MERO subtype: [OBJECT-STUFF]

interpretation

THESIS DEFENCE OF PH.D. CANDIDATE MARGARIDA RAMOS | NOVA CLUNL; USMB LISTIC | COLEGIO ALMADA NEGREIROS (CAN), LISBOA 23/11/2020 19



LINGUISTIC ANALYSIS : CO-TEXT AND CONTEXT ARE CRUCIAL TO INTERPRET LM AND IDENTIFY
SUB-TYPES OF MERONYMY

Lexical marker (pt) Lexical marker (en) Lexical-semantic relations Sub-type of relation

‘constituida por’ ‘consisting of’ HOLONYMY-MERONYMY object-components
term A in context =object

“piece of cork” ......... consisting of “one or several glued elements”

Lexical marker (pt) Lexical marker (en) Lexical-semantic relations Sub-type of relation

‘totalmente constituida por’ ‘consisting entirely of’ HOLONYMY-MERONYMY object-stuff

term A in co-text =object

“stopper” consisting entirely of “natural cork”

term B in co-text =stuff

THESIS DEFENCE OF PH.D. CANDIDATE MARGARIDA RAMOS | NOVA CLUNL; USMB LISTIC | COLEGIO ALMADA NEGREIROS (CAN), LISBOA 23/11/2020 20



o=

Lexical Map 3 - Representation of Definition 3 :

natural Cork Stopper

stopper consisting entirely of natural cork

Note: Natural cork stoppers that have been submitted to the sealing operation are commonly referred to as colmated natural stoppers

consists entirely of

'-._ T

[“natural cork stopper")

are referred to as _P(”colmated natural stopper" J

that have been submitted to mp( "sealing operation")
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CONCEPTUAL ANALYSIS: THE 3RP TASK OF KNOWLEDGE CAPTURE

Domain: Cork > Scope of knowledge: stoppers |

Cork Corpus

CONCEPTUALISATION

Text mining

Linguistic analysis

AV Vg

Conceptual analysis
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CONCEPTUAL ANALYSIS: X=Y+DC , A MECHANISM TO INFER KNOWLEDGE FROM TEXTS

Aristotelian formula X [SPECIES] = Y [GENUS] + DC [DIFFERENTIAL CHARACTERISTICS]
1. 2.

We can systematically infer: Propose conceptual relations identifiers to

L. mirror how concepts relate
m  Characteristics P
colmated natural stopper [SPECIES] = natural stopper = Conceptual relations

[GENUS]+ colmated [DC] = Subsumption

=  Associative

= concept’s place = Partitive

- (DO e has_process [corresponds to LM ‘submitted to’]
® species .

ASSOCIATIVE relation [PROCESS-RESULT]
colmated natural cork stopper [SPECIES] = natural

cork stopper [GENUS] + sealing operation [DC]

The starting point to name concepts and

domain descriptive relations to build the
ontology
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CONCEPTUAL ANALYSIS: FINDING AXES OF ANALYSIS TO BUILD AN ONTOLOGY

Lexical marker (en)

Lexical-semantic relation

Conceptual relation

Conceptual relation

Axis of analysis

‘usually’

HYPERNYMY - HYPONYMY

identifier

has_shape

|
I ASSOCIATIVE object-shape

Shape

‘sometimes with’

HYPERNYMY - HYPONYMY

has_process

| ASSOCIATIVE process-result

Finishing Process

X

‘commonly referred to
as’

HYPERNYMY - HYPONYMY

is_a

SUBSUMPTION

‘consisting of’

HOLONYMY-MERONYMY object-components

has_part

PARTITIVE

‘obtained from’

HOLONYMY-MERONYMY object-stuff

has_raw_material

ASSOCIATIVE product-raw material

K 2

Substance

‘consisting entirely of’

HOLONYMY-MERONYMY object-stuff

has_substance

ASSOCIATIVE

Substance

‘have been submitted
to’

HOLONYMY-MERONYMY activity-feature

has_process

ASSOCIATIVE process-result

Finishing Process

|
|
|
|
|
|
|
|
|
|
|
|
: matter/substance - property
|
|
|
|
|
|
|
|
|
|

‘is made of’ HOLONYMY-MERONYMY object-stuff has_substance ASSOCIATIVE product-raw material ~ Substance

‘are filled with’ HOLONYMY-MERONYMY activity-feature has_process ASSOCIATIVE process-result Finishing Process

‘from the’ HOLONYMY-MERONYMY activity-feature has_process : ASSOCIATIVE process-result Finishing Process #
|

‘intended to’ has_function : ASSOCIATIVE object-function Function
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PROPOSAL OF A CONCEPTUAL MAP
OF THE 3 MAIN TYPES OF STOPPERS

[ Map 2: types of cork stoppers J

<Cork_stopper=>

EC/ natural cork/ EC/agglomerated cork/ EC/mixed cork/

\'fj_fii <Multi_piece /multi piece/
_natural_cork_stopper> P %
3 <Mono_piece
/mono plece/ _Mixed_cork_stopper>

<Natural cork stopper>j

<Mixed_cork_sto r> ]
A ( ppe

mono piece, ‘¥ .
/ - /multi piece/ <Multi piece
_Mixed_cork_stopper>

: (/with chamfered edge/ : "chamfered cork stopper” | !
| /with chamfered edge/ ————————¢ I sttt
e R T S R AR ET > without chamfered edge/ | SRS *
\/Wlthout chamfered edge/ | 1 "chamfered cork stopper" | /! ge/ |
/ o : ‘ / <Multi_piece
<Multi_piece_ <Multi_piece _Mixed_cork_stopper
o pre— /multi piece/ agglomerated_cork_stopper>] _Mixed_co&_stopper _with_chamfered_edge>
_natural_cork_stopper natural co_HI(J stopper _without_chamfered_edge>
_without_chamfered_edge> _with_chamfered_edge>

( <Aggl d_cork_stopp

\ s _( <Mono._piece ]

agglomerated_cork_stopper>

/wnth chamfered edge/ | It

Concepts are organised by specific (oot charmfered 3ge7) -

differentiation considering 3 axes of - { e J
c ealon e c;erce_s s agglomerated_cork_stopper

analysis: Substance, Parts and Process {“' amierea cag ] %

_without_chamfered_edge>

_with_chamfered_edge>
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KNOWLEDGE ORGANISATION: NAMING CONCEPTS AND RESTRICTIONS TO BUILD THE ONTOLOGY

Domain: Cork SPECIFICATION
Cork Corpus
Text mining CONCEPTUALISATION

Linguistic analysis

Conceptual analysis

Knowledge organisation FORMALISATION
- Ontology
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KNOWLEDGE ORGANISATION: NAMING RESTRICTIONS BASED ON THE 5 AXES OF ANALYSIS

Conceptual relation
identifiers

has_shape

has_process

has_part

has_raw_material

has_substance

has_function

N

Domain description
relations = 5 axes of

analysis

hasShape

hasFinishingProcess

hasStructure

IsMadeOf

hasFunction

/

[E‘. Closure l

“ @ FinishingProces
SES

[@e Shape ] [E'e Parts ] ] _Fe Substance ] _Fe Function

. v

& CorkStopper a

* @ MixedCorkStoppe
T

l

per

*'@ NaturalGorkStop ‘

" @ AgglomeratedCor
kStopper

<QProtégé

A I

Equivalent To

SubClass Of

“(not (FinishingProcesses)) or (hasFinishingProcess some FinishingProcesses)

“Closure

“hasFunction some Function
“hasShape some Shape

“ hasStructure some Parts
“isMadeOf some Substance

seneral class axioms

SubClass Of (Anenymous Ancestor)
nstances

Target for Key

Disjoint With

Disjoint Union Of

<€Protégé
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KNOWLEDGE ORGANISATION: NAMING CONCEPTS ACCORDING TO THE (I) WHOLE SET OF
CHARACTERISTICS OR (ll) THE STAGE IN THE MANUFACTURE PROCESS

v @ Closure
v @ CorkStopper
v © AgglomeratedCorkBodyWithNaturalCorkDiscs
© AgglomeratedCorkBodyWithNaturalCorkDiscs0+2
v © AgglomeratedCorkBodyWithNaturalCorkDiscs1+1
© ChamferedAgglomeratedCorkBodyWithNaturalCorkDiscs1+1
© AgglomeratedCorkBodyWithNaturalCorkDiscs2+2
v © AgglomeratedCorkStopper
v @ Mono-pieceAgglomeratedCorkStopper
@ Mono-pieceAgglomeratedCorkStopperWithFinishingProcess
¢ Mono-pieceAgglomeratedCorkStopperWithoutFinishingProcess
© MixedCorkStopper
v @ NaturalCorkStopper
v @ Mono-pieceNaturalCorkStopper
v ® Mono-pieceNaturalCorkStoppe 'WithFinishingProcess
v ® WashedMono-PieceNaturalCorkStopper
v ® ChamferedWashedMono-pieceNaturalCorkStopper
v ® InkMarkedChamferedWashedMono-pieceNaturalCorkStopper
¢ FireMarkedinkMarkedChamferedWashedMono-pieceNaturalCorkStopper
v @ ColmatedWashedMono-pieceNaturalCorkStopper
¢ InkMarkedColmatedWashedMono-pieceNaturalCorkStopper
® Mono-pieceNaturalCorkStopperWithoutFinishingProcess
© Multi-pieceNaturalCorkStopper
v © Semi-finishedStopper
© FinishedStopper
© Semi-manufacturedCorkStopper

ﬂProtégé
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[Map 5: natural cork stopper with / without finishing processesJ

<Natural_cork_stopper>
CF.=

DC /mono piece/ DC /multi piece/

(<Mu|ti_piece_naturaI_cork_stopper> J

[ <Mono_piece_natural_cork_stopper> J

A
age —

:’ "semi-finished stopper" E
""""""""""" | DC /with semi-finishing process/ = = .
. DC /without semi-finishing process/

,,,,,,,,,,,,,,,,,,,,,,,

(<Semi-manufactured mono_piece natural cork stopper>]

( <Semi-finished_mono_piece_natural_cork_stopper> ]

=
!’ “finished stopper"- ‘;

"DC Jwith finishing process/

DC/ without finishing process/

( <Finished_mono_piece_natural I_cork_stopper>)
[<Non-finished_mnno_piece_natural_cork_stupper> ]

age)
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5

KNOWLEDGE ORGANISATION: NAMING CONCEPTS ACCORDING TO THEIR PURPOSE

gdFinishingProcesses

A

v

@ FinalFinishingProcesses
v-® CostumizationTreatment

~® FireMarkinOperation
-® InkMarkingOperation

v ® SurfaceCoating Treatment

~® SurfaceParaffination
~® SurfaceSiliconization

v & Semi-finishingProcesses

@ DimensionalRectification
v-® DiameterRectification
e SurfaceSandingOperation
7-® LengthRectification
Lo TopPolishingOperation
v-® ShapeRectification
- ® EdgeChamferingOperation
o EdgeRoundingOperation
@ SurfaceTreatment
7-® QualityTreatment
~# LenticelsColmation
v-@ SanitationTreatment
' ® SurfaceWashing

C Map of <Finishi

P _Pproc

: the starting point for naming the associative relations [PROCESS-RESULT]

[

Genus-differentia :
Final Finishing vs. Semi-finishing operations

0] i ia : Surface
(ii) Differential characteristc (DC) : Purpose

s e

<Location>

<Fire_marking> |4——I

<Costumization treatment>

is.a
s <In_marking>
isa

-
<Surface_coating_treatment>

e

<Final_finishing_process>

<Finishing_process>

<Surface_treatment>

.

a
is_a

(S o ——]
is_a <Siliconization> €———
is a

<Paraffination> |[4—

(ommmmen ),
is is a <Colmation>

<Top(s)>

<Lateral_surface> **

<Body_surface>

<Body surface> """

<Body surface> - ..

-
anitation._treatmen e P | <0y, surtaces s s
SRR e I_stopper:
o LT
| <Chamfered_stopper> |
is_a i | Top edge(s)> -._.L___________
isa
[ <Rounded_stopper>
isa —_
(eSardngs))
is_a <+ Lateral_surfaces - .- __ 3
{ <surface-sanded_stopper> ’
<Lenght_rectification> |4—— '3 <Top(s)> - ... %
| <Top-polished_stopper> |
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KNOWLEDGE ORGANISATION CODING IN MANCHESTER OWL DL

Domain: Cork > Scope of knowledge: stoppers |

Text mining > W
Linguistic analysis >

Conceptual analysis >

Knowledge organisation _ FORMALISATION
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KNOWLEDGE ORGANISATION: THE METRICS OF THE ONTOLOGY

Axiom 791

Logical axiom count 275 OntoCork is a micro domain-ontology of cork stoppers according to their structure,

Declaration axioms count 152 . .. . . .

Class count 54 substance, function, shape and finishing treatments, within the scope of the

Object property count 40 transformation sector in the industry of cork.

Data property count 9

Individual count 24

Annotation Property count 2 This ontology seeks to respond to two typologies:

SubClassOf 53 (1) the type of cork stopper compared to the type of cork (raw material) with which

EquivalentClasses 15 am o .

DisjointClasses 17 itis prOduced’ and ) L
(2) the typology of operations that belong to the finishing processes.

Object property axioms

SubObjectPropertyOf 36 Finally, this ontology should also respond to the state of completion - in the sense
of finished product - of the cork stopper, depending on the last operation to which
it was submitted.

TransitiveObjectProperty 8

ObjectPropertyDomain 36 ObjectPropertyAssertion 44

ObjectPropertyRange 34 DataPropertyAssertion 9

Data property axioms

SubDataPropertyOf 3
Differentindividuals 1
AnnotationAssertion 362

DataPropertyDomain 15 L

DataPropertyRange 4 ﬁProtege
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KNOWLEDGE ORGANISATION: CODING IN MANCHESTER OWL

is a restriction used to express the conceptual relation [PROCESS-RESULT]

i@ dFinishingProcesses

@ FinalFinishingProcesses
v-® CostumizationTreatment
~® FireMarkinOperation
- ®InkMarkingOperation
v ® SurfaceCoating Treatment

~® SurfaceParaffination

- ® SurfacesSiliconization
v ©® Semi-finishingProcesses
v-® DimensionalRectification
v-© DiameterRectification

~-® SurfaceSandingOperation
1-® LengthRectification

~-® TopPolishingOperation
v ® ShapeRectification

~® EdgeChamferingOperation

~® EdgeRoundingOperation
v-® SurfaceTreatment

7@ QualityTreatment

--® LenticelsColmation
v @ SanitationTreatment
- ® SurfaceWashing

hasFinishingProcesses

MlhasFinishingProcess

v=hasFinalFinishingProcess

v-=hasCostumizationTreatment
- hasFireMarkingOperation
~=haslnkMarkingOperation

v=hasSurfaceCoatingTreatment
- =hasParaffinationOperation
- hasSiliconizationOperation

v-= hasSemi-finishingProcess

v=hasDimensionRectification

v =hasDiameterRectification

- ~=hasSurfaceSandingOperation

v=hasLengthRectification

- hasTopPolishingOperation

+=hasShapeRectification
- hasChamferingOperation
- hasRoundingOperation

v=hasSurfaceTreatment

= hasQualityTreatment

- hasLenticelsColmationOperation

= hasSanitizationTreatment
-=hasSurfaceWashing
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owl:domain and owl:range restrictions dictate
the classification of concepts in the
manufacturing process

Description: hasSurfaceWashing

Equivalent To

SubProperty Of
“hasSanitizationTreatment

Inverse Of

rdfsLabel:

Domains (intersection)
eSemi-finishedStopper

WashedMono-PieceNaturalCorkStopper

Ranges (intersectioni
®surfaceWashi Equivalent To .

- SubClass Of
“hasSurfaceWashing some SurfaceWashing
“Mono-pieceNaturalCorkStopperWithFinishingProcess
“ semi-finishedStopper

General class axioms

SubClass Of (Ananymous Ancestor)
“hasFunction some Function
“hasStructure some Parts
“(not (FinishingProcesses)) or (hasFinishingProcess some FinishingProcesses)
“hasShape some Shape
“isMadeOf some Substance
“CorkStopper
and (hasStructure some Parts)
and (hasFunction value ForStillWines)
and (hasShape value Cylindrical)
and (isEntirelyMadeOf value NaturalCork)
“NaturalCorkStopper
and (hasStructure exactly 1 Parts)
“hasFinishingProcess some FinishingProcesses
“CorkStopper
and (hasSemi-finishingProcess some Semi-finishingProcesses)
and (hasSemi-finishingProcess only Semi-finishingProcesses)

Instances ﬂProtégé
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wne filter text

\ o
«— has individual \ ~ R
- — has subclass \ \\
- — hasChamferingOperation (Domain>Range) \ s ="
- — hasChamferingOperation(Equivalent class some) \ ~ i
« — hasChamferingOperation(Subclass some) 3 \ ~ 2
« — hasCostumizationTreatment (Domain>Range) - ~ s
- — hasDiameterRectification (Domain>Range) @ DimensionalRect @ FinalSurfacaTre @ NaturalCorkStop N -
- — hasDimensionRectification (Domain>Range) kBadyWithNatura... e | ification : atment per o ~
= hasD‘lscGl'uf-:d'On (Domain> Rangfe) {.——~ \—‘\ \ “.‘W“ % -~ R“D —— .. 3
- — hasFinalFinishingProcess (Domain>Range) . \ \ ] e —— —— M ~
» — hasFinalFinishingProcess(Equivalent class all) " @ InkMarkingOpara @ LengthRectifica @ DiameterRedifi ® SudaceSiiconi  [——| @ QualityTreatman ® Mono-pieceNatur | ——| @ SanitizationTre  [—| € AgglomeratedCor —— @ Multi-piaceNatu
- — hasFinalFinishingProcess(Equivalent class some) tion I tion 1 cation zation 1 alCorkStopper ] atmant e kBodyWithNatura... ralCorkStoppar
- — hasFineCorkGranules (Domain>Range) = L ] £ / 7 s — 7
- — hasFinishingPracess (Domain>Range) _\___\‘_\\\' S h ‘I A/' _LL_’*__.—-_,'Q—-——_-‘::::SW == »ﬁ-\ 3 ¥
"~ hesFinishingProcess(Subclass some) \ [f© crameredaggom |~ @ Monopiecenatr || @ sudacewasting || @ EdgeRoundingope ® MonopieceNatur |~ | @ LentostsColmat
— hasFireMark (Domain>Range) eraedCorkBodyW.. [~ _ alCorkSopparWi... 7 7 ration alCorkStopparWi... on
- — hasFireMarkingOperation (Domain>Range) = =

» — hasFireMarkingOperation(Subclass some)

e

7\\ ; ~ —
74

R
~ _,-‘:_'. 7 e .27‘\\. 7 TS @ WashedMono-Piec _
T ~< s LS eNaturalCorks
W s T W ~- Ul ...

= — hasFunction {Domain>Range)

= ?\‘“\ / !4 - ‘.\\\\—n?“'\‘l 1 t// /'///

« — hasFunction(Subclass some)

= — haslnkMark (Domain>Range)

i " i / ) / Tz el 7> N * hasSurfaceWashi Washi
« = haslnkMarkingOperation (Domain>Range) / / e W I > i . Nt . asSurfaceWashing some SurfaceWashing
- — haslnkMarkingOperation(Subclass some) '«. I / // / e 7 B ot S A ] S Z e oMonc-pieceNaturaICorkSloppel‘WithinishingPrm:ess
~ - - o
-+ hasLargeCorkGranules (Domain>Range) / / J 7/ = ™ @ ChamferedWashad @® Colma Semi-finishedStopper
/ - ¢
«— hasLengthRectification (Domain>Range}) / / / P e Mmo'mfwm"- m!General class axioms
iz =

-+ — hasLenticelsColmationOperation (Domain>Range } [ / / > > ==

f I P l ( i ge) 6y / V4 7 ~ ~« & ? SRS s SubClass Of (Anonymous Ancestor)
- — hasLenticelsColmationOperation(Subclass some) T Y P o z pa 28 . ion some F .
»— hasParaffinationOperation (Domain>Range) 7 — l / r @ InkMarkedChamfe @ InkMa o,

- - sl 7 asStructure some Parts
*  hasQualityTreatment (Domain>Range) T S [/ radWashedMonop... °dW1 “(not (FinishingProcesses)) or (hasFinishingProcess some FinishingProcesses)
- — hasRoundingOperation (Domain>Range) y = — e “hasShape some Shape
» — hasSanitizationTreatment (Domain>Range) f v i ‘/ “isMadeOf some Substance
» —hasSemi-finishingProcess (Domain>Range) . [ / ﬂ/ .4 e @ FireMarkedinkMa “CorkStopper

— - ! J . ’ and (hasStructure some Parts)
+— hasSemi-finishingProcess(Equivalent class all) X\ .v/f | // " / 7 rkedChamfaradWa... and (hasFunction value ForStillWines)
» — hasSemi-finishingProcess(Equivalent class some) “ r . | / / 22 >, < and (hasShape value Cylindrical)
»—hasShape (Domain>Range) NG . ' ,, / / S P = and (isEntirelyMadeOf value NaturalCork)
e ‘.\ ' M \ /7 / / / // P “NaturalCorkStopper

asShape(Subclass some) B , :' ' / ~ /,’ and (hasStructure exactly 1 Parts)
»—hasShapeElementEdge (Domain>Range) -l ] S ’ 4 ‘f { b4 P 4 P “hasFinishingProcess some FinishingPr
+ — hasShapeRectification (Domain>Range) * ' \' ,I / A T “ CorkStopper
+ — hasSiliconizationOperation (Domain>Range) " .l '\ N ! ! X // » - 5 > and (hasSemi-finishingProcess some Semi-finishingProcesses)
) , ' ’ v and (hasSemi-finishingProcess only Semi-finishingProcesses)
+ — hasStructure (Domain>Range) Ll ' .' i / H 7~
« — hasStructure(Subclass all) \',\'\ - ; / // g A HE Instances
» — hasStructure(Subclass some) : l \:‘ / , / o 5 y
» —hasSurfaceCoatingTreatment (Domain>Range) : :’\\ // e %
» hasSurfaceSandingOperation (Domain>Range) : l J / / B
- — hasSurfaceTreatment (Domain>Range) - I : | 5 // g
+ — hasSurfaceWashing (Domain>Range) : , , , v i 3
y z
» —hasSurfaceWashing(Subclass some) -l ’ / ‘ l“
/ ©) Semi-finishadSt

+ — hasTopPolishingOperation (Domain>Range) o

+ — isEntirelyMadeOf (Domain>Range)

L = 1T
'-...-.
-~

N

—
T
~
\\
~

+ —isMadeOf (Domain>Range)
» —isMadeOf(Subclass some)
» — isPartiallyMadeOf (Domain>Range)

——
-

A

~

~ ly d <QProtégé

[ © FinishedStoppar ]




wne filter text

«— has individual

- — has subclass

- — hasChamferingOperation (Domain>Range)

- — hasChamferingOperation(Equivalent class some)

< — hasChamferingOperation{Subclass some) O nto co r k

« — hasCostumizationTreatment (Domain>Range)
» — hasDiameterRectification (Domain>Range)

= — hasDimensionRectification (Domain>Range)

» — hasDiscGluedOn (Domain>Range)

- — hasFinalFinishingProcess (Domain>Range)

« — hasFinalFinishingProcess(Equivalent class all)

« — hasFinalFinishingProcess(Equivalent class some)
~—hasFineCorkGranules (Domain>Range)

- — hasFinishingProcess (Domain>Range)

«— hasFinishingProcess(Subclass some)

< — hasFireMark (Domain>Range)

- — hasFireMarkingOperation (Domain>Range)

» — hasFireMarkingOperation(Subclass some)

= — hasFunction {Domain>Range)

« — hasFunction(Subclass some)

= — haslnkMark (Domain>Range)

» — haslnkMarkingOperation (Domain>Range)

- — haslnkMarkingOperation(Subclass some)

» haslLargeCorkGranules (Domain>Range)

«— hasLengthRectification (Domain>Range})

~ — hasLenticelsColmationOperation (Domain>Range)

~
S
< — hasLenticelsColmationOperation(Subclass some) PR
3
- — hasParaffinationOperation (Domain>Range) \\\
< hasQualityTreatment (Domain>Range) \\\\
+ — hasRoundingOperation (Domain>Range) = \\\
~
» — hasSanitizationTreatment (Domain>Range) L:J atment \\\
A - — — ~
Y, 3 WA ; e _— e e = Y
[ ] F I AI i H [ ) Mmo—meequo [”‘| © InkMarkingOpera | .I oL i L ‘ ® Di: | | ® El". Mommnaln El |;—1 [=] I——~| ® MultipieceNatu
ICorkSiop... tion - tion — cation zation —
o e T g 7 e
-~ R T i — F\
\\ Y Mmo—psmgga \ [F& chameredaggom Ope @ Mono-piecaNatus [} I.aniuelscahn:
N meratedCorkStop... \ acmsmpam.
b ~
~ ~
o i,
» —hasSemi-finishingProcess (Domain>Range) S ° juialaaios e
o
 — hasSemi-finishingProcess(Equivalent class all) N % 2
o
» — hasSemi-finishingProcess(Equivalent class some) " I
~.,
» —hasShape (Domain>Range) \\\
+ — hasShape(Subclass some) i

» — hasShapeElementEdge (Domain>Range)
» —hasShapeRectification (Domain>Range)

» — hasSiliconizationOperation (Domain>Range)
+ — hasStructure (Domain>Range)

+ — hasStructure(Subclass all)

» — hasStructure(Subclass some)

» —hasSurfaceCoatingTreatment (Domain>Range)

» - hasSurfaceSandingOperation (Domain>Range)
» — hasSurfaceTreatment (Domain>Range)
» — hasSurfaceWashing (Domain>Range)

2zzzzeames=ges

Ragzseesoeen

<QProtégé

» —hasSurfaceWashing(Subclass some)

» — hasTopPolishingOperation (Domain>Range)
+ — isEntirelyMadeOf (Domain>Range)

+ —isMadeOf (Domain>Range)

» —isMadeOf(Subclass some)

» — isPartiallyMadeOf (Domain>Range)




KNOWLEDGE ORGANISATION: SOME COMPETENCY QUESTIONS

Domain: Cork > Scope of knowledge: stoppers |

Cork Corpus

CONCEPTUALISATION

Text mining

Linguistic analysis

Conceptual analysis

FORMALISATION

Knowledge organisation

IMPLEMENTATION

EVALUATION

- Ontology

AV Vg
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Equivalent classes

<| - *OntoCork (http://www.clunl fcsh.unl pt/OntoCork) - Search...
H Frishingrocesses | FrafrishingProcesses
1' Wh ICh Sto p pe rS h ave |Active ontology * Entities x Individuals by class x OWLViz x DL Query x Individual Hierarchy Tab x OntoGraf x VOWL x
“ee « .
f| na I fl nis h | ﬂg Inferred - Query (class expression)
” i .GWl?Thi"Q hasFinalFinishingProcess some FinalFinishingProcesses
processes ? “BrandDesign
- + “Closure Execute Add to ontology

O K ¥ 'CorkStupper

+ “ AgglomeratedCorkBodyWithNaturalCorkDiscs Query results

+ “ AgglomeratedCorkStopper Direct subclasses (2 of 2) Query for

(=]
[T-MixeCorkStapper * InkMarkedChamferedWashedMono-pieceNaturalCork Direct superclasses
<| - *OntoCork (http://www clunl.fcsh.unl.pt/OntoCork) - Search..
. “ . T e— . Superclasses

2. what is a “semi- ‘Active ontology x Entities x Individuals by class x OWLViz x DL Query = Individual Hierarchy Tab x OntoGrat x VOWL

omssafocaey (]

B ” Inferred - Query (class expression) - Direct subclasses
fl nis h ed Sto p pe r ? * “owlThing Semi-finishedStopper - Subclasses

"ot Instances
+ “Closure Execute Add to ontology
+ “CorkStopper o =
» “Agg yWi orkDiscs uery resul
AI mo St O K . » “AgglomeratedCorkStopper Direch siibclasses (3 6£3) iy Result filters
. * MixedCorkStopper *g) gglomeratedCorkBodyWi orkDiscs1+1 Direct superclasses Name contains
+ “NaturalCorkStopper °FinishedStopper
+ " Semi-finishedStopper - Superclasses
‘c 9g y orkDiscs1+1 Equivalent classes i .
0 j FinishedSiophet Subclasses (8 of 9) ~ Direct subclasses Display owl:Thing
Th e answer Inc | u d es G st i ot | ith orkDiscs1+1 - Subclasses Un superciass residis)
s 5 orkBody ’ ) h
NP PP % pi pp o instances Display owl:Nothing
F' H h dS » °Semi or p ‘c i (in subclass results)
I n IS e to p pe r + “FinishingProcesses “FinishedStopper 7,7 Result filters

* “FinalFinishingProcesses FireMarkedInkMarkedChamferedWashedMono-pieceNaturalCorkStopper ® Name containg

b e Ca u Se it 2 s a S p e C i es T .E‘;?’:"""aiﬁit::g;::;?::' 'InkMarkedChamferedWashedMono-pieceNaturalCorkStopper @

* InkMarkingOperation ‘InkMarkedCnlmétedWashedMono-meceNa(uraICorkstopper = —
WashedMono-PieceNaturalCorkStopper isplay owl:Thing

of the previous. L gems tenagirecerses ~ h s i

“Function “:E(m'":s“r” 4 Display owl:Nothing
“Parts ExampleCorkStopper1 n subclass resuls|
“Shape ’Examplecorkstoppem
“ShapeElement *ExampleCorkStopper3
Yet again, it's OK! e
’ . ExampleCorkStopper5

*ExampleCorkStopperé

the goal of this “Examplcorkstoppert
decision is getting a

switch of status as

soon as the description

includes a restriction

with the domain set to

<FinishedStopper> ©
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THE BUILDING BLOCKS OF TERMCORK
TermCork

Domain: Cork SPECIFICATION

Cork Corpus

CONCEPTUALISATION

Text mining

Linguistic analysis

Conceptual analysis

VNV VNV NV

Knowledge organisation FORMALISATION

IMPLEMENTATION

EVALUATION
DOCUMENTATION

- Ontology
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TERMCORK MODEL

Specification: Domain, scope and purpose

Specification: Non-ontological resource

&

Domain
familiarisation

domain-ontology

A

scratch

SKETCH
ENGINE

v

%ﬂmﬂin-speciﬁc

corpus built from

Multimodal specialised corpus.

.
Conceptualisation: Knowledge capture

Model of the methodology
following the classic cycle to
build an ontology

-«
= Definitional
= >| REGEX h— /" contexts
= - \\_‘ -
erm extual datz
Te D T | d
o, /,/ -\.\
E — — e, Contextual
definitions
-
™
E Text Lexical-semantic
%] - - Lexical Markers N
i interpretation relations
=
=
=
-
A
1
1
1
] DIFFERENTIAL 1
E CHARACTERISTICS - Dichatomic
[} [ labels [pragmatic
E dependency]
= Conceptual Cniology's axes
) .‘E SPECIES relations identifiers of analysis
g Conceptual
s redations
(5] GENUS
Knowledge organisation - ontology
Formalisation Implementation Evaluation Documentation
eﬂpmtégél tﬂpmtégq

Concept names

1. The whole set of characteristics

(intension)
2. The purpose of the concept

3. The stage in the manufacturing
process

&

Manchester
OWL-DL

Domain restriction relations based on:

Axiomatic construct
for concept descritpion

1. Competency
questions (DL Q)

2. Consistency of the
classifications

(reasoner)

1. The axis of analysis

2. The characteristics in X=Y+DC

—

some (OneOf)

and (intersectionOf)

[

Metadata

rdfs: concept descriptor

rdis: comment @en

rdfs: seeAlso [anyURI)

skos: preiLabel @pt @en @ir
skos: altLabel

skos: definition @pt @en @ir

foaf. image [anyURI]

RDF/XML format

in Github
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FUTURE WORK: A PROJECT TO BUILD A LEXICOGRAPHIC RESOURCE PAIRED WITH AN ONTOLOGY

TermCork methodology will underpin the design of a project to build a multimodal (multimedium) terminological
resource:

= Linking several resources with SKOS (1) Core Vocabulary- a W3C recommendation for interoperability in
the Web Semantic, to express a concept scheme as an RDF graph:

= CorkCorpus (specialised texts and images)
= OntoCork

= Lexonomy (e-Dictionary)

(1) Simple Knowledge Organisation System
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FROM FORMAL OWLTO A
LESS FORMAL MODEL: SKOS

For triples involving the rdf:type property, the
RDF/XML syntax allows a shortened form to
model multilingual SKOS labels and link
resources to the concept

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:skos=http://www.w3.0rg/2004/02/skos/core#
xmins:foaf="http://xmins.com/foaf/0.1/">

<skos:Concept
rdf:about="http://www.clunl.fcsh.unl.pt/OntoCork#ColmatedWashedMono-
pieceNaturalCorkStopper">

<skos:prefLabel xml:lang="pt">rolha de cortica natural colmatada</skos:prefLabel>
<skos:prefLabel xml:lang="en">colmated natural cork stopper</skos:prefLabel>
<skos:prefLabel xml:lang="fr">bouchon en liege natuel colmaté</skos:prefLabel>

<skos:altLabel xml:lang="pt">rolha colmatada</skos:altLabel>

<skos:definition xml:lang="pt">rolha de cortica natural submetida a operacéo de
colmatagem<skos:definition/>

<foaf:depiction rdf:resource=https://www.apcor.pt/wp-
ontent/uploads/2015/09/colmatada.jpa/>

<foaf:isPrimarySubject
rdf:resource=https://www.lexonomy.eu/k4ysn6um/edit/entry/>

<foaf:isSubject rdf:resource=http://www.clunl.fcsh.unl.pt/OntoCork/>

<foaf:SubjectOf rdf:resource="http:// www.clunl.fcsh.unl.pt/CorkCorpus”/>

</skos:Concept>
</rdf:RDF>

‘colmated natural cork
stopper @en

‘rolha de cortica natural
colmatada’ @ pt

skos:preflabel

skos:preflabel

‘bouchon en liégge
naturel colmaté @ fr

‘rolha colmatada’ @ pt

kos:preflabel

kos:altLabel

rdf:type

[ hitp:/fwww. clunl_fcsh.unl. pt/OntoCort&#ColmatedWashedMono-pieceMaturalCorkStopper ]_
€

-,

@;ﬂl

skos:definition

/

‘rolha de cortica
feita de cortica
natural que foi

submetida a
operacdo de
colmatagem'

A

foaf:subjectOf

foaf:depicticon

foaf:isPrimarySubject

foaf:isSubject

B

CorkCorpus

ralhe de seribys scurd selmateds o

e-Dictionary

( LEXONOMY >
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SOME CONCLUSIONS

®  Specialised texts are an undeniable source of rich knowledge contexts
= Particularly definitional contexts;

= The expert’s choices in discourse tend to mirror how concepts relate with each other.

®  Getting familiarised with the domain is essential for the capture and interpretation of specialised texts

= Some texts do not convey the whole information that a non-expert needs to grasp the concept.

" The methodology CorkTerm is not designed for the domain of cork exclusively
= Textual data is the starting point of knowledge access
= Linguistic and conceptual analysis of textual data allows us to model information systematically

= Dichotomic labels, e.g. [PROCESS-RESULT] can be integrated in future lexicographic work, e.g., encoding domain tags; semantic tags; ...

= Special field knowledge resources can be shared through the interoperability exchange formats used for encoding information
= SKOS Core Vocabulary and other RDF applications such as FOAF are encoding that facilitates machine-readability between resources

= Documents indexation is another complementary resource that can be thought of to be included

= Knowledge modelling in the form of an ontology - a common and shared terminology - is an added-value for both experts and non-
experts settings of communication

= |ntensional definitions of concepts in natural language and corresponding formal descriptions, along with their visualisation in the form of an OntGraf, are
complementary resources for knowledge acquisition and/or dissemination.

THESIS DEFENCE OF PH.D. CANDIDATE MARGARIDA RAMOS | NOVA CLUNL; USMB LISTIC | COLEGIO ALMADA NEGREIROS (CAN), LISBOA 23/11/2020 41



