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Informazione linguistica in ontologie/dataset =

Ontologie e, piu in generale, dataset possono contenere diversi
tipi di informazione linguistica:

* etichette (e.g. rdfs:label e skos(-xl):{pref, alt, hidden}Label)

* commenti (e.g. rdfs:comment)

e descrizioni (e.g. dcterms:description) e definizioni (e.g. skos:definition)
Possiamo considerare altri meccanismi piu impliciti:

* Nomi locali ottenuti attraverso una trasformazione
sistematica di espressioni in linguaggio naturale (e.g.

general council = http://dbpedia.org/ontology/generalCouncil)
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Alcuni usi dell'informazione linguistica =

* Localizzazione interfacce utente guidate dai dati
* Generazione di documentazione

* Matching di ontologie/dataset, usando il linguaggio

naturale come terreno comune per il confronto
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Localizzazione di Ul guidate dai dati

Universita di Roma

Albero dei concetti definiti dal tesauro AGROVOC, mostrati in italiano

(sinistra) o inglese (destra), usando le etichette dei concetti per ciascuna

lingua. http://aims.fao.org/vest-registry/vocabularies/agrovoc

= @ Argomenti(it) ~ = @ subjects (en) ~
[+ @ Cartografia (it) [+ @ cartography (en)
[» @ Discipline umanistiche (it) @ gerontology (en)
@ GCerontologia (it) [» @ humanities (en)
— @ Scienze (it) + @ sciences (en)
[» @ Assestamento forestale (it) @ actiology (en)
@ E=ziologia (it} [» @ agricultural sciences (en)
[» @ Geografia (it) @ animal sciences (en)
[» @ Informatica (it [+ @ aguatic sciences (en})
[» & Ingegneria (it} [+ @ behavioural sciences (en}
[+ @ Scienza dellalimentazione (it) [+ @ computer science (en}
[* @ Scienza dellinformazione (ity [+ @ earth sciences (en}
[» @ Scienze acquatiche (it} [+ @ engineering (en}
[» @ scienze agrarie (it) " @ environmental sciences (en) v
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Generazione di documentazione

—<owl:Class rdf:about="Event"> ‘
<dcterm:issued rdf:datatype="http://www w3 org _

2001/ XML Schema#date">2009-07-28</dcterm:issued=>

7<rdfs:comment xml:lang="en"> =\ Elass+*Even
An event consists of some temporal and spatial boundaries
subjectively imposed on the flux of reality or imaginafion. that we (Definitinn: "Something that h appened,m

ias might be reported in a news article or

wish to treat as an entity for the purposes of making statements about I\|
@xplalned by a historian. )

it. In particular, we may wish to make statements that relate people,
places, or things to an event.

</rdfs:comment> - - N
<rdfs:comment xml-lang="en"> An event consists of some temporal and

Note that, unlike some defintions of "event." this defirjition does not spatial boundaries subjectively imposed
specify that an event involves a change of state_ nor dges it attempt t on the flux of reality or imagination, that
distinguish events from processes or states. S‘ we wish to treat as an entity for the
\&/rdfs:comment> \ purposes of making staternents about it.

<rdfs:isDefinedBy rdf:resource=""/> In particular we mav wish to make
<rdfs:label xml:lang="en' -@ dfs-tabel= ¢ : . ti_h ‘ rel i | |
<rdfs:subClassOf rdf:resource="http://purl. org/NET/c1doc- statements that relate people, places, or

erm/core#E2 Temporal Entity"/> \things to an event. J
<rdfs:subClassOf rdf:resource="http://purl org/de/demitype/Event"/> ’

N\

(Note that, unlike some defintions of
"event," this definition does not specify
that an event involves a change of state,
nor does it attempt to distinguish events
from processes or states.

<owl:equivalentClass rdf:resource="http://purl. org/NET/c4dm
/event.owl#Event"/>
<owl:equivalentClass rdf:resource="http://www loa-cnr.it/ontologies
/DUL.owl#Event"/>
<skos:definition xml:lang="en">
"Something that happened." as might be reported in a news article or
explained by a historian.
</skos:definition> URI:  http://linkedevents.org
</owl:Class> = /ontology/Event

>

J
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Ontology Matching

ESIVA
T

and 27 more...

=

EuroVoc (D,) TESEO (D,)
Dizionario ROSSIEINEG CONITOHLIENE
dei sinonimi atlenatis = cdefinizioni nalla
Iltaliano meclesimea lineuz o i lineus
11 1B lifferenii, 00ssiilimernis
R WAl ENGOST cli rIsorse
linguisiicns di sugoorio
e altre 27 in piu
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Altri casi d'uso: elaborazione del linguaggio —
naturale basata sulle ontologie =

* Interpretazione del linguaggio naturale rispetto ad una ontologia

— Costruire rappresentazioni semantiche allineate al vocabolario di
un'ontologia. L'allineamento ad una ontologia consente di normalizzare i
diversi modi in cui un certo concetto puo essere espresso in linguaggio
naturale.

* Verbalizzazione di un insieme di triple conformi ad una ontologia

data

— Produrre un discorso coerente che esprime le triple date

—

e Inforrmezionl linguisiicns visis i orecsdsnza non Soro  enleiramenis
suiileiertl osr rezliZZare cjuesis i)yt

== A

e i i i e i
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Question answering su ontologie/dataset — =
cosa e perche w

* Si tratta di rispondere a domande espresse in

linguaggio naturale usando ontologie/dataset

* In questo modo gli utenti:

— Non devono imparare SPARQL

— Non devono imparare I'ontologia o dataset di riferimento

e la loro struttura

— Possono formulare le domande con le proprie parole

10/01/2022 Manuel Fiorelli fiorelli@info.uniroma2.it
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Question answering su ontologie/dataset — =

esempio su Dbpedia (1/3) -
,’/punct \\
_ dobj \
Er—nsum-\{_v%[j_ﬁ”ﬂp_rmmpoun \\
Who wrote Moby Dick ?

prefix dbr: <http://dbpedia.org/resource/>
prefix dbo: <http://dbpedia.org/ontology/>

I

select ?x{ |
dbr:Moby-Dick dbo:author ?x .

}
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Question answering su ontologie/dataset — =
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esempio su Dbpedia (2/3) — 4

Nell'esempio precedente sfruttiamo varie forme di conoscenza onto-

linguistica:

10/01/2022

Il verbo write e transitivo e pertanto ha bisogno di un soggetto e di un

oggetto diretto

Il verbo write denota la proprieta dbo:author, che ha due argomenti

semantici: il soggetto che possiede la proprieta ed il suo valore
La corrispondenza tra argomenti sintattici € semantici

La succitata corrispondenza vale quando il soggetto della proprieta e un
dbo:WrittenWork

Il pronome interrogativo who indica che siamo interessati ad una persona:
nella query SPARQL, cio e implicito nel fatto che il range di dbo:author e

dbo:Person

Manuel Fiorelli fiorelli@info.uniroma2.it
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Question answering su ontologie/dataset — = |
esempio su Dbpedia (3/3) — 4

E interessante sottolineare che "Moby Dick" & localmente

ambiguo, perché potrebbe riferirsi almeno a:
* |l romanzo

* |l film del 1956

Un modo per escludere la seconda interpretare € assumere

che il verbo write debba riferirsi ad un lavoro scritto.
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Due tipi di conoscenza linguistica =

* Certi aspetti del linguaggio, come la struttura complessiva delle
frasi, il comportamento delle varie categorie di parole, la negazione,
i modi, etc. sono indipendenti dalla scelta di uno specifico dominio.
Questo tipo di conoscenza puo essere codificata una tantum (e.g.

attraverso grammatiche, reasoner specifici, template di regole, etc.)

Al contrario, le content word che evocano concetti di uno
specifico dominio (modellato attraverso un'ontologia) dovranno

essere descritte di volta in volta attraverso un lessico ontologico.

e i i i e i
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Lessici Ontologici = |

* Un lessico ontologico specifica come le entita di
1 . . . \ . o o .
unontologia (classi, proprieta e individui) sono
espresse in un linguaggio naturale.
* Definire un lessico ontologico esternamente
all'ontologia di riferimento permette di definirne di

altri, es. per supportare altri linguaggi naturali.

T i e e e
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OntoLex-Lemon

* OntolLex-Lemon e un modello di lessici ontologici:

https://www.w3.org/2016/05/ontolex/

 Specificato dall'eponimo W3C Community Group Ontolex:

https://www.w3.org/community/ontolex/

— Ha raccolto esperti da tutto il mondo, in particolare molti degli autori

dei principali modelli sviluppati precedentemente

* |l modello OntolLex-Lemon si basa estensivamente
sull'omonimo modello lemon sviluppato nel contesto del

progetto Monnet: https://lemon-model.net/
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OntoLex-Lemon =

Il modello OntoLex-Lemon si articola in diversi moduli:

* Core (ontolex): definisce I'ossatura di un lessico ontologico; dovrebbe essere

utilizzato da tutte le applicazioni

* Syntax and semantics (synsem): supporta la rappresentazione del

comportamento sintattico di una lexical entry e della corrispondenza tra argomenti

sintattici e semantici

* Decomposition (decomp): permette di indicare quali elementi compongono una

parola composta o una espressione formata da piu parole (es. polirematica)

* Variation and translation (vartrans): permette di rappresentare relazioni tra

lexical entry, sensi e concetti

* Linguistic metadata (lime): permette di rappresentare metadati linguistici
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Ricostruiamo il modulo ontolex (1/7) =

Ricostruiamo insieme il modulo ontolex partendo dal

nostro esempio...

e o et . .t = .-l .= . Sl L . il i = e ... e s oL = sl =i = sl
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Ricostruiamo il modulo ontolex (2/7)

QLU
3

"write"@en ------------------- dbo:author

‘ rdfs:label
"write"@en < dbo:author

Non cos] in frata
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Ricostruiamo il modulo ontolex (3/7)

"write"@en
"wrote"@en ------------------. dbo:author
"written"@en

\ rdfs: Iabel
"write"@en < dbo:author
rdfs.label
"wrote"@en < dbo:author
/ dfs:label

"written"@en <

bo:author

VOEINE! EPPIESENICE Grle &35 sano forme flasse cdi unz solz ,rrurolrh
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@olex:LexicalErD

Ricostruiamo il modulo ontolex (4/7)

"write"@en
"wrote"@en
"written"@en

A

A

ex:write-v

rdf:type

N

Unitzl el
cli  urn

greimmruugal 1)

)Igfllflf i

-
I ——
e

" &'\

ontolex:denotes

> "write"@en

"wrote"@en

f|1193!'.l- TOrfrs,

lit2rzl rion soreo sufiicisn
veacejlizirne
forrne

SIEME cli forrne
Jis = urn
o | ESERRCEIS SO G 2l

InforerziZiorni;

CORCHERG
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SOIISISTE
correlais

1ru1~m~ cli

-

SS9 (5] el S

"written"@en orrograf g, Verle fonsgiiens,
OfOOf e EJ Jrrrmmen_:l all L
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Ricostruiamo il modulo ontolex (5/7) =

Sl Liflel

_ t
I s ¢l urnea

ofiiolaGrarm  reoorsss
el

rezilizZzZlone cireinrne
aontolealaxiczlEniry

@olex:LexicalErD

A

ontolex:Form

rdf:type

o ontolex:writtenRep
ex:write-form

rdf:type "write"@en
ex:write-v \@‘F’O ontolex:Form ontolex:phoneticRep
xO
o) N\ :
@) O "rart"@en-US-fonipa
o)) :
s ontolex:otherForm rdf:type
Q s
: 7S > ex:wrote-fD
ontolex:Form O”b =

rdf:type ex:written-fD ontolex:writtenRep
"wrote"@en
ontolex:writtenR% “written" @en

10/01/2022 Manuel Fiorelli fiorelli@info.uniroma2.it
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Ricostruiamo il modulo ontolex (6/7) =

-

ontolex:LexicalSense S
"""when the subject is a

: mnin rdft e
written work""@en P _ (er‘e(eﬂoe dbo:author
ontolex:usage aoer

rdf:value . O
@Iex LexmalED
9 e QO‘((\ . ontolex:writtenRep
D : - .
\Y "write"@en

N\
rdf:type ({\0 <
ontolex:phoneticRep

0
- - '0
ex:write-v o

O :
> "rart"@en-US-fonipa

Gfko% (" exwrote- f@

o)
%
O/
Q P

ontolex:Form

ex:written-fD ontolex:writtenRep
"wrote"@en
ontolex:writtenRhA "written"@en
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Ricostruiamo il modulo ontolex (7/7) = |

La classe ontolex:LexicalSense "reifica" I'associazione

tra:

* Una entita di un'ontologia

* Una lexical entry

Si parla di semantica per riferimento

Due lexical entry che denotano la stessa entita devono

avere due risorse "sense" differenti
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Modulo ontolex

Concept Form Word

Set representation
3 LwrittenRep
lsphoneticRep

lexicalForm Multiword

L.canonicalForm Expression
L otherForm

skos:inScheme Lexical
Entry et Affix

evokes/isEvokedBy morphologicalPattern
language

senselisSenself

Lexical Lexical

Concept »  Sense
— lexicalizedSensel usage
definition isLexicalizedSenseOf

denotes/
isDenotedBy

referencelisReferenceOf

Ontology
Entity

10/01/2029 Manuel Fiorelli fiorelli@info.uniroma2.it
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Descrizione Linguistica (1/2) =

Ontolex-Lemon e agnostico rispetto a teorie

linguistiche e sistemi di categorie linguistiche.

OntolLex-Lemon delega ad ontologie linguistiche
esterne (es. LexInfo, OLiA, GOLD) per la descrizione

linguistica degli elementi del lessico

e o et . .t = .-l .= . Sl L . il i = e ... e s oL = sl =i = sl
/01 Manuel Fiorelli fiorelli@info.uniroma2.it
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Descrizione Linguistica (2/2) =

@ol ex-Lexical E@ o ontolex:writtenRep_, wyrite"@en
af of

7} 0(\\0 ] .
rdf:type \o\eﬁoa“ ex:write-form

o . :
ex-Write-v lexinfo:tense lexinfo:present

ontolex:otherForm i
ONto/q X- :@I’Ote'f@

lexinfo:partOfSpeech &rFory, ontolex:writtenRep
lexinfo:verb ex:written-form "wrote"@en
ok 0,‘35960‘ OO ) lexinfo:t
\eX\® @@ ontolex:writtenRep exinto.tiense
lexinfo:perferctive ° "written"@en lexinfo:preterite
6.46 lexinfo:tense
&

NS . lexinfo:past
lexinfo:participle
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WordNet (1/2) =

4

WordNet!' € una risorsa lessico-semantica per l'inglese
americano.

— Parole (divise tra nomi, verbi, aggetti e avverbi)

— Sensi delle parole

— Synset (raggruppamenti di sensi che esprimono lo stesso concetto,

descritto tramite una glossa)
— Relazioni tra synset (es. iperonimia/iponimia) o tra sensi (es.
antonimia)
Tipicamente, in WordNet non troveremo named entity, ma

soprattutto homi comuni.

1 https://wordnet.princeton.edu/
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WordNet (2/2)

"president” e ‘"chairman" sono quasi
Word to search for: |chairman | search wordnet | sinonimi, PerChe hanno dei sensi che
esprimono lo stesso concetto.

Display Options: | (Select option to change) ~|| Change |
Key: "S:" = Show Synset (semantic) relations, "W:" = Show Word (lexical) relations
Display options for sense: (gloss) "an example sentence”

Noun
+ 5 (n) president, chairman, chairwoman, chair, chairperson (the officer who presides
at the meetings of an organization) "address your remarks to the chairperson” president | search Wordnet |
Verh elect option to change) v| | Change |

nset (semantic) relations, "W:" = Show Word (lexical) relations

= 5 (v) chair, chairman (act or preside as chair, as of an academic department in a ense: (gloss) "an example sentence”

university) "She chaired the department for many years”

+ 5 (n) president (an executive officer of a firm or corporation)
« 5. (n) President of the United States, United States President, President, Chief

Tuttavia Per essere precisi dovremmo Executive (the person who holds the office of head of state of the United States
’ government) "the President likes to jog every morning”

sapere con quale senso le due parole sono S. (n) president (the chief executive of a republic) _

. 5: (n) president, chairman, chairwoman, chair, chairperson (the officer who presides
state usate nel testo, cioe dovremmo avere at the meetings of an organization) "address your remarks to the chairperson”

i . . 5 (n) president, prexy (the head administrative officer of a college or university)
effettuato la word sense disambiguation. S. (n) President of the United States, President, Chief Executive (the office of the
United States head of state) "a President is elected every four years"

U —
10/01/2029 Manuel Fiorelli fiorelli@info.uniroma2.it
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WordNet-RDF

P' mnceeton

A WordNet 3.1
* Porting ufficiale di.

I TRANSLATIONS v OPTIONS ¥
WordNet 3.1 in RDF |
ving or extinct me, nber of the f3 idae characta
te ior intell; !

o Utilizza OntoLex-Lemon

~~~~~~~

el
5 T “""‘\. tis s
1~ S vy

||-I-‘r1!\- \\whi\ i
oty t Licen, «

1 http://wordnet-rdf.princeton.edu/
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English WordNet

English WordNet & { bl Y
* un fork di Princeton WordNet
* sviluppato con un processo open source

« disponibile in vari formati, incliso RDF

vEp

(@) hum;

human

HRED

Down),
"hload a5 XML
N — Download asRpp
r::mnv.luﬂliev DO‘”
- Wnlo
" ad as
= ey purce‘isv Teleageq by the Gl NDB
oo 1 the 'o'DaIWo
¥ Ohn :
; latio,
Natiop,

1 https://en-word.net/
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wordnets =

Sul modello di Princeton WordNet sono stati creati

wordnet (col la w minuscola) per molte altre lingue:

http://globalwordnet.org/resources/wordnets-in-the-

world/

s ,f Jron st | seme | /ﬁ/\ﬁk
Open Multilingual Warginat e una,glgqﬁeifahe di oltre | Ow

CCBYSA3.0 | aer( +xml) ;‘ te-arb: ( bib)

317 Baakﬂordn t (BTB-V l'\J bul

4950 | 67 o‘,«‘" 8,936 /99 “s‘ CCBY30 || bulzip (txmi) 7:‘" blLb_b)
Wordner [
wordnet per dlfferenuﬁggue chspombl ryéoon«hce&za@» =
206 | 8069 —

S d“m | 4476 4,468 ,“"’J 5,859 /s; ‘\\' daet —-— ‘!‘J — Lb‘)
Open: fgrgk\mldg, : , ,‘Vrilr y 18049 | 18227 /’ 24,106 / /A\h ~ d""-l’( = o -

ninceton WordN:. \“ggg / 11769 ’7 148.730 ,"" 206,978 / /’,‘ 71’?75-707 . AJ( x.mD “g“ cell; @__)

[\J\‘\[{\r\‘& / eng.zip (\) “‘" Citeeng; ( bib

— ;_\\

http://compling.hss.ntu. edu sg/omw/
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Wordnets in RDF =

-
sense en write | :
ontolex:sense . —
> ontolex:LexicalSense
word_write_en : ontolex:LexicalEntry ontolex:isLexicalizedSenseOf
\ 4
wn:partOfSpeech wn:verb :01709353-v : ontolex:LexicalConcept

whn:partOfSpeech wn:verb ;
dc:subject "verb.creation” ;
whn:definition [ rdf:value “produce a
literary work”@en |

owl:sameAs ili:i30237

ontolex:canonicalForm

form_en_write : ontolex:Form

A 4

ontolex:writtenRep “write”@en
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Ortografia
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color_en : ontolex:LexicalEntry

lexinfo:partOfSpeech lexinfo:commonNoun

Diffgrerit] Qrtoe)raifiers SO
ESPESSE COINE; cliverss

regoresaniZionl seritie i Uz

ontolex:canonicalForm

form_en_dog : ontolex:Form

ontolex:writtenRep “color”’@en-US

10/01/2022

ontolex:writtenRep “colour’@en-GB

A 4
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Acronimi/lnizialismi (1/2) =

NASA_full_en:
ontolex:MultiVWordExpression Sono sriry diverss

Y

VETCHE 0 OSSEf) )
WETE: aroorisiz
Orzie)rrIEilGrie =
lexinfo:acronymFor lessiceli differsni
/
. ontolex:canonicalForm
lexinfo:fullFormFor

form_NASA_full _en : ontolex:Form

NASA en : ontolex:LexicalEntry,
lexinfo:Acronym

ontolex:writtenRep “national aeronautics
and space administration ”@en

A 4

ontolex:canonicalForm

form_NASA en : ontolex:Form

ontolex:writtenRep “NASA”@en

A 4
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Acronimi/lnizialismi (2/2) E

4

|ldealmente le proprieta che esprimono questo tipo di
relazioni dovrebbero estendere vatrans:lexicalRel
lexinfo:acronymFor rdfs:subPropertyOf vartrans:lexicalRel .

lexinfo:fullFormFor rdfs:subPropertyOf vartrans :lexicalRel .

e i i i e i
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Modulo synsem (1/2) =

* Molte parole devono comparire in certe strutture sintattiche

insieme a determinati argomenti sintattici.

* Si noti che individui, classi e proprieta, possono essere
interpretati rispettivamente come costanti (senza argomenti),
predicati unari (I argomento semantico) e predicati binari (2

argomenti semantici)

* |l modulo synsem permette di rappresentare questo
comportamento sintattico e la mappatura tra argomenti

sintattici e semantici.

e i i i e i
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Modulo synsem (2/2)

Universita di Roma

10/01/2022

submap

Syntactic synBehavior Lexical

Frame Entry

Lexical

Sense

SYNArg ontoMapping
ontoComrespondence
¥ L subjOfProp
- L objOfP

Syntactic | L.a OntoMap

Argument R condition
marker L propertyRange
optional L propertyDomain

Manuel Fiorelli fiorelli@info.uniroma2.it
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Modulo synsem - Individul =

< ontolex:LexicalEntry > @

A

Irdf:type

i R \ o LY n
ex:microsoft-form >"Microsoft"@en
— ontolex:written Rep

4

‘rdf:type
ex'microsoft ?Qntolex.referenc

-n-1_> »_dbr:Microsoft

If¢ Sriel ssiniziilcl & sernenilc
e I e T i I
Manuel Fiorelli fiorelli@info.uniroma2.it
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Modulo synsem - "person”™ che denota la =S

classe dbo:Person (1/3) _
< ontolex:LexicalEntry > @
f [rdf:type
rdf.t e _ - \ - p ! n
i caro™ =X.PErSon f(&cﬁtolex:wrlttenRep person’@en
ex:person -canol
orto\er
o .
2 ontolex:LexicalSense synsem:OntoMa
3 ontolex:Le >rdf_typeg lap >
) <, _ ontolex:reference _
s O ex:person-n-1 >(_dbo:Person
%3 synsem:isA
“% synsem:ontoMapping
®
%’; <__synsem:SyntacticFrame_>
@)

|rdf:type @

ex:person-n-frame-1 synsem:synArg

NECESSIa

cli uszire urn'oniolocizl esigrnz ger definire
tioolocis i irsirmne e ci cifejornertl sifiicic]
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Modulo synsem - "person™ che denota la
classe dbo:Person (2/3)

e Un frame sintattico e associato ad un contesto
sintattico stereotipico, nel quale la lexical entry

compare con i propri argomenti.

* Nel caso dei class noun, si considera un predicato

nominale (lexinfo:NounPredicateFrame) del tipo:

[X]Iexinfo:copulativeArg IS a person

Manuel Fiorelli fiorelli@info.uniroma2.it
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Modulo synsem — "person” che denotala "= |
classe dbo:Person (3/3)

< ontolex:LexicalEntry > @

[rdf:type

rdf-type ex:person-form > : »"person"@en
yP comm P /cﬁtolex:wrlttenRep P @
. . ~a\FO
ex:person c nonica
On’{O\e
o,)/

3 < ontolex:LexicalSense_> < _synsem:OntoMap_>
+

4

o P df:type rdf:type
@ .
/)% exX-pErson-n-1 ontolex.reference= @

_ synsem:isA
synsem:ontoMapping

lexinfo:NounPredicateFrame _—>

—— XYz D

ex:person-n-frame-1

lexinfo:copulativeArg

10/01/2022

Manuel Fiorelli fiorelli@info.uniroma2.it
http://art.uniroma?2.it/fiorelli

40



Modulo synsem - "write" che denota la =9
proprieta dbo:author =

-
< ontolex:LexicalEntry > @
f [rdf:type
rdf:type ex:write-form . >"write"@en
P \Eorm ontolex:writtenRep @
exiwrite )~ oy .canonic@
on < ontolex:LexicalSense >
o)
2 synsem:OntoMa
6/@ synsem:ontoMapping g D
+

rdf:type rdf:type
NNl

. ntolex:referen
ex:write-v-1 0 toi clerence, dbo:author
i ”Sem.

synsem:propertyDomain St k-
_dbo:WrittenWork BN 0

< lexinfo:TransitiveFrame

A

lexinfo:directObject

\7 Al i N/
— L W a . . P
[’<-‘|Ie;<|r|rr):51.|rjlect MIOLS [(|Iex|r|r0:cllrer;c0rjlect
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Modulo decomp

subterm

Lexical ]

Entry

constituent constituent

cormmespondsTa \

Argument |« Component
comespondsTo

correspondsTo
Frame

et it
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Modulo decomp — subterm (1/2)

< ontolex:MultiWordExpression > < ontolex:Word >

A A

rdf:type rdf:type

. mp: rm —
<_ex:comunita_montana__> decomp:subte =@

e i i i e i
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Modulo decomp —subterm (2/2)

< ontolex:MultiWordExpression > < ontolex:Word >

A A

rdf:type rdf:type

. mp: rm —
<_ex:comunita_montana__> decomp:subte =@

< ontolex:Word >

A

rdf:type

decomp:subterm

Nor oossiame  raoorsssnisrs Il gosiZions el sotiotsrminl e s
sosclilerns forrme flesse utiliZ4:ie (es. morniariz)

Manuel Fiorelli fiorelli@info.uniroma2.it
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Modulo decomp — constituent (2/2) —

< ontolex:MultiWordExpression > < ontolex:Word

A A

rdf:type rdf:type

<_ex:comunita_montana__>
decomp:correspondsTo

decomp:constituent , rdf:_1

——__ex:comunita_montana-1_>

ex:comunita

rdf:type

rdf:type | ex:montano
< decomp:Component >
| rdf:type de p:correspondsTo
=/\€;comunité_montanei/l—exi nfogenderwnfo'fem@

decomp:constituent , rdf:._2 _
Iexmfo:nMnfo:sing@

Un cdacormoiCornoonsnt raoorassnte uns rezlizzazions i urn: [2xicsl

=)
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Modulo decomp — phrase structure =

AfricanSwineFever_root : Compenent

correspondsTo A constituent constituent
AfricanSwineRever African_node : Component hasTag SwineFever_node : Compeonent
asTag |correspondsTo asTag onstituent constituent
1l African MP Swine_node : Component Fewer node : Component
Frrespnn%ﬁg /éTag &:rrespnndsﬁ:
Swine MM Fewver
Manuel Fiorelli fiorelli@info.uniroma2.it
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Modulo vartrans

Lexico-semantic T
. Le forme superficiali
Relation :
delle lexical entry sono
category
z correlate
lexicalRel grammaticalmente,
L translatableAs L
stilisticamente o da
| _ _ HH gualche altra operazione
LEE’“GE" p II?_EIXIGEI / \ motivate da economia
nt relates elation . ..
ry caes linguistica
senseRel Ltarget
Ltranslation
h 4
[ Lexical | Sense
Sense relates Relation
L source
L target
Translation | trans _ Translation Terminological
conceptRel Set Relation
L | v
Lexical | Conceptual
Concept Relation

Manuel Fiorelli fiorelli@info.uniroma2.it
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Modulo vartrans - traduzione =

4

3 livelli
* Equivalenza ontologica:
e Traduzione: relazione tra sensi

* Traducibile come: relazione tra lexical entry in lingue
diverse che possono essere considerate traduzioni l'una

dell'altra solo in determinati sensi (non specificati)

e i i i e i
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Modulo lime =

* |l modulo lime estende il vocabolario di metadati VolD per
descrivere l'informazione linguistica contenuta in un dataset

(arricchito linguisticamente).

* | metadati lime possono essere pubblicati insieme ai dati che
essi descrivono secondo i protocolli definiti dalla specifica
VolID. La raccolta di metadati VolD/lime facilita la scoperta e

l'uso di dataset (rilevanti per un determinato task).

Manuel Fiorelli fiorelli@info.uniroma2.it
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Modulo lime -

ontolex:sense

A\ 4

dai dati...

Universita di Roma

sense_en_dog | : ontolex:LexicalSense

lexinfo:register lexinfo:neutral

entry_en_dog : ontolex:LexicalEntry

ontolex:isLexicalizedSenseOf

lexinfo:partOfSpeech lexinfo:commonNoun

A

y

02086723-n : ontolex:LexicalConcept

ontolex:canonicalForm

Canis [..]’'@en

skos:definition “a member of the genus

form_en_dog : ontolex:Form

A 4

ontolex:writtenRep “dog” @en

lexinfo:number lexinfo:singular

form_en

dogs : ontolex:Form

A 4

ontolex:otherForm lexinfo:number lexinfo:plural

ontolex:writtenRep “dogs”’@en

10/01/2022
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Modulo lime - ...ai metadati =

:Princeton_WordNet_conceptualization_set : lime:ConceptualizationSet

lime:avgAmbiguity 1.322
lime:avgSynonymy 1.76
lime:concepts 117659
lime:conceptualizations 206978
lime:lexicalEntries 156584

lime:conceptualDataset

A 4

omw:pwn30-conceptset : ontolex:ConceptSet

lime:lexiconDataset lime:concepts 117659

omw:Princeton_WordNet-en-lexicon : lime:Lexicon

dct:language <http://id.loc.gov/vocabulary/iso639-1/en>,
<http://lexvo.org/id/is0639-3/eng>

lime:language "en"

lime:lexicalEntries 156584

e i i i e i
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Modulo lime =

. referenceDataset
» void:Dataset |«
referenceDataset
void:entities
A
( . B W
void:Linkset || skos:ConceptScheme —
LexicalizationSet
/_‘é ontolex:language
det:language
- - lexicalizationModel
Lexical Linkset references
lexicalEntries
references ConceptSet lexicalizations
concepts avghNumOfLexicalizations
links N . percentage
] avgNumOfLinks > concepts Lexicon resourceType
percentage conceptual Dataset .n. .
rasourcaTyps conceptualDataset ontolex:language )
- - detlanguage ‘Iaxmn[}atas&t
nition ConceptualizationSet linguisticMode! |
P lexicalEntries -
lexicalEntries partition
concepts
conpceptualizations 4T
avgAmbiguity lexiconDataset
avgsynonymy
Manuel Fiorelli fiorelli@info.uniroma2.it
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Lemon Design Pattern for the ontology- - ‘
lexicon interface =

* Un lessico ontologico puo diventare molto complesso,
quando si vuole rappresentare il comportamento sintattico
delle lexical entry e la corrispondenza tra argomenti sintattici

e semantici.

* Le descrizioni delle lexical entry tendono pero ad
. . o o o, \ ]
assomigliarsi, a causa di regolarita nell'uso del modello

OntolLex-Lemon

* Queste regolarita hanno permesso di definire un linguaggio di

pattern: https://github.com/jmccrae/lemon.patterns

Manuel Fiorelli fiorelli@info.uniroma2.it
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https://github.com/jmccrae/lemon.patterns

Lemon Design Pattern for the ontology- -
lexicon interface =

* Tramite questo linguaggio di pattern possiamo
rappresentare le lexical entry in maniera piu succinta
ed ad un piu alto livello di astrazione (semplificando il
compito e riducendo il rischio di errori)

* La rappresentazione RDF conforme a OntolLex-
Lemon puo essere generata successivamente tramite

un apposito convertitore (versione online:

http://services.lider-project.eu/lemonpatterns)

Manuel Fiorelli fiorelli@info.uniroma2.it
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Lemon Design Pattern for the ontology- -
lexicon interface =

* Tramite questo linguaggio di pattern possiamo
rappresentare le lexical entry in maniera piu succinta
ed ad un piu alto livello di astrazione (semplificando il
compito e riducendo il rischio di errori)

* La rappresentazione RDF conforme a OntolLex-
Lemon puo essere generata successivamente tramite

un apposito convertitore (versione online:

http://services.lider-project.eu/lemonpatterns)
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Lemon Design Pattern for the ontology- =
lexicon interface

Lemon Design Patterns

Pattern
Lexicon(<http://www.example.org/lexicon>, "en",
ClassNoun("person", <http://dbpedis.orgfontology/Person>)

h1
El

xmlns:rdf="http://www.w3.0rg/199%/02/22-rdf-syntax-ns#"><lime:Lexicon
rdf :about="http://www.example.org/lexicon" ontolex:language="en">
() Use thd Monnet Lemon <lime:entry>

<ontolex:LexicalEntry rdf:about="http://www.example.org

(@ Use the Ontolex Lemon

/lexicon#person noun">
<ontolex:canonicalForm>
<ontolex:Form rdf:about="http://www.example.org
/lexicon#person  noun/canonicalForm">
<ontolex:writtenRep xml:lang="en">person</ontolex:writtenRep>
</ontolex:Form>

For documentation </ontolex:canonicalForm>

<lexinfo:partofspeech rdf:resource="http://www.lexinfo.net
fontology/2.0/lexinfo#commonNoun®™/>

<ontolex:sense:>
<ontolex:LexicalSense rdf:about="http://www.example.org

Sl oy e oo et S oo o s M

Manuel Fiorelli fiorelli@info.uniroma2.it
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Nuovi casi d'uso di OntoLex-Lemon =

* La rappresentazione di lessici ontologici costituisce la

motivazione iniziale del modello OntoLex-Lemon.

* Tuttavia, OntoLex-Lemon (e Monnet lemon) e stati utilizzati

anche per la rappresentazione di risorse linguistiche.

* Il W3C Comunity Group OntolLex ha pubblicato a settembre
del 2019 il modulo lexicog per la rappresentazione di dizionari
e altre risorse che contengono dati lessicografici:

https://www.w3.org/2019/09/lexicog/

e i i i e i
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Editor Lemon — Lemon source

Lemon source (https://github.com/jmccrae/lemon.source)

Language g
English - g

lel I In Entry Edit Changes Talk
<< d >> X

source Alternative reference_of

hame Forms

enerate (log-in require »
SENarE’s (Ing-in rsquie) * (Canonical) Alternative reference of

Senses
Help: off
Sasreh o http://www.monnet-project. eu/lemon#altRef
Q

Decompositions
Public Lexicon

Alternative Reference of

My Lexicon

Utilizza il paradigma Wiki, supporta collaborazione e automatizzazione della

costruzione del lessico usando componenti NLP.

Basato su Monnet lemon. Non piu supportato

Manuel Fiorelli fiorelli@info.uniroma2.it
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Editor Lemon — Lemon Assistant

Lemon Assistant (http://lemonadetools.linkeddata.es/lemonAssistant/)

# Create a classNoun

Singular form Plural form

# Class Noun book books

k¥ State Verb

Choose a lemon pattern

Ontology entity Object
= Relational Noun
Book - Macbeth
r Interesective Adjective
~— Relational Adjective Singular sentence

Macbetf is a book

[J Choose the Object from the selected endpoint

Plural sentence

Macbeth and Macbeth are books

* Disponibile solo in modalita SaaS

[] Choose another Object from the selected endpoint

* Wizard per design pattern

Lemon pattern code

| ClassMNoun("book™, <http://dbpedia.org/ontology/Books>) with plural "books™

s ——
10/01/2022 Manuel Fiorelli fiorelli@info.uniroma2.it
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Editor Lemon - LexO

—
L=
Multilignual Lexicon Query filter

Lemma Form Sense Ontology Advanced search CNL queries O Basato S u M O n n et Iem On

~ Demo user

IéexO (http://licolab.ilc.cnr.it/index.php/it/software-e-demo/)

Search for lemma $ | 233

[AH (w4 Word [_] Multiword | } @ | All languages v ° N o n d ispon i bi Ie

Part fo speech | any - | £ Filter ¢ Reset

* articulus @fr -

pubblicamente
® association @fr

® audition @fr
® halance @fr

® bodo ogesémtus @1 =it | isionanyliey * Diverse versioni in progetti

® bruit @fr
M S ——

canon @fr Lemma (*): cellule (24O 1~
® caractére @fr Name: cellule_fr_sense o B d ’ff .
® casier de la mémoire @fr Part of Speech: noun v I e re ntl
F— | ~ Saussure
® cellule prédésinentielle @fr Gender: feminine -

o Definitions: Définissons donc bien ce que nous entendo
® collule présuffixale @fr

. T — par «syllabe» ou cellule: groupe de phoném e 2
® chaine acoustique @fr Numbee singular ayant, a I'état non affaibli, le méme a1 pour e C O m P I ess Ivam e nte affro nta I I

® chaine articulatoire @fr Verified centre naturel. (Mémoire, p. 186)

*® chaine de la parole @fr | ~ Godel
_ + | @0 . . .
§ e 1 e maggior numero di fenomeni

® chaine mparlée @fr le méme a1 pour centre naturel' (Rec. p. 17

*® chaine phonique @fr [=Mém. p.163]), = unité morphologique (ib.)
*® chaine significative @fr Form (*): cellules O e 2 o o o o
® chafne sonore @fr . | ~ Engler I I ngu |St| C|
® chainon @fr Part of Speech: | noun v
. N ; F— Unité morphologigue, 'groupe de phonémes |}
chainon explosif @f Gender: feminine - ayant, a I'état non affaibli, le méme a1 pour
® chainon implosif @fr centre naturel' Rec 174, voir syllabe , p.15
® chainon irréductible @fr Number: plural x Synonym: m e |l
L changement @fr
® circuit de la parole @fr L] App. Synonym: syllabe_fr_sense1 g o
® classe de mots @11 = =
Language | fr b4 X New - Export

et it
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Editor Lemon — LexO-lite

LexO-lite (https://github.com/andreabellandi/LexO-lite)

f e ,. ~ LexOAdmin @
Multilingual Lexicon Query filter +*
Lexical entry Forms Ontology Edit Dictionary View

["Core | variation and Transiation | Syntax and Semantics

v
delia v Lemma (*): presidente del tnbunale e Name
nuce
J It
Word: 4 q
Def!
v |
Type: Pndadiay
Verified Ref
+
N -
S+ Adgnew d s
+ + Ad

TURTLE ()
|

]
v Language A New m

* Evoluzione di LexO * Open source

* Basato su OntolLex-Lemon

et it
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Editor Lemon — VocBench 3 =

VocBench 3 (http://vocbench.uniroma2.it)

* Open source
* Supporta OntolLex-Lemon

* Supporta un sottoinsieme dei design pattern

attraverso custom form dedicati:

https://bitbucket.org/art-uniroma2/lemon-vb-

customforms/

et it
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Editor Lemon — VocBench 3
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Clazz Concept Scheme Collection Property Lexicon

Clazs Concept Scheme Collection Property Lexicon

Clazs Concept Scheme Colection Property Lexicon

Lex.Entry Datatype ¢ LexEntry Datatype ¥ | exEntry Datatype o
B E @ Al g = @ Ao ® =i [E)[2] =]~
e Mg e N E |V| . :D |V| a I: } N

) run (en
() [ Morwegian Wordnet oo N
o (en
() [ Morwegian Wordnet 8 run (en)
8 CO(en}) )
C @ Open Dutch WordNet B run arigk (en}
co-author (en
C @ openWn-PT - (e & run across (en)
B co-beneficiary (en}
O [ Persian Wordnet B run afoul (en)
co-defendant (en
O [ eWordhet 2 (en) & run aground (en)
B8 co-discoverer (en)
® [ Princeton WordNet B run along (en)
B co-ed (en)
O [ Romanian Wordnet B runaround (en)
B8 co-ed (en)
O [ Slovak WordNet 8 runaway (en)
co-educate (en
O [ sloWhet - (=n) & run bases (en)
& co-occur (en) )
O [ swedish (SALDO) v v B run batted in (en) y
Search Q sl .00 & Search Q. a8 run Qs o &

U —
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Editor Lemon — VocBench 3

& comics character (en) hitp://example.org# ontolexLexicgll = ==~ ¥

ontolex:sense + - A .
& comics characler (en)  http:iexample orglontoleslexicalEntry_Sbo13505 [ ll V- ]
4 synsemOntoMap_5fr43aaa L 4
- — comics character commontoun
- % Denotations: m —
ontolex:denotes + - :
comics character
§; comics character (en} v
- = Evoked Lexical Concepts: [y —

- = Custom Form Preview:

Constituents: comics character

Custom form name

Semantic reference: € hitp://dbpedia.org/ontology/ComicsCharacter
w Class Noun

Definition: A ficional character appearing in a comic books
reference

§; hitp:/idbpedia.orgfontology/ComicsCharacter

- = Constituents: @ -

decomp:constituent + -
4 Comics (en) ¥
4 character (en) v
- Res\View LexicographerView Code
- = RDFS members: r—_—
rdf:_1 + -
& comics (en} v A4
Resource view Status: £,
e
Manuel Fiorelli fiorelli@info.uniroma2.it
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Editor Lemon — VocBench 3

& comics character (en) hitp:/fexample.org# ontolexLexicail

ontolex:zense

4 synsemOntoMap_5fr43aaa

- = Denotations:
ontolex:denotes

§; comics character (en}

~ = Evoked Lexical Concepts:

- = Custom Form Preview:
Custom form name

w Class Noun

reference

§; hitp:/idbpedia.orgfontology/ComicsCharacter

- = Constituents:

decomp:constituent

4 Comics (en)

4 character (en)

~ = RDFS members:

rdf:_1

4 Comics (en)

- o ow v
+ - A
v
m —
+ -
Lk
[y —
|
Canonical comics character
Form:
URE: | hitp:Mexample.org/
reference:
o -
+ -
v
k4
+ |-
¥ W
Status: &

hitp://dbpedia.crg/ontology/ComicsCharacter

Create new ontolex:LexicalEntry @ ontolex:MuttiordExpression

v

Leave empty to autogenerate a random URI i

Englizh {(en})

!" %

“ Cancel

10/01/2022

Manuel Fiorelli fiorelli@info.uniroma2.it
http://art.uniroma?2.it/fiorelli

65



Editd\i‘j_emon - VocBench 3

Universita di Roma

<?xml version="1.0" encoding="UTF-8"?><customForm id="it.uniroma2.art.semanticturkey.customform.form.ClassNounOntolexLexicalEntry"
name="Class Noun" type="graph">

<description>Creates an ontolex:LexicalEntry for a class noun denoting a class in the ontology</description>

<ref

showPropertyChain="http://www.w3.org/ns/lemon/ontolex#canonicalForm,http://mwww.w3.org/ns/lemon/ontolex#writtenRep"><![CDATA[prefix dc:

<http://purl.org/dc/terms/>

prefix coda: <http://art.uniroma2.it/coda/contracts/>
prefix ontolex: <http://www.w3.org/ns/lemon/ontolex#>
prefix lime: <http://www.w3.org/ns/lemon/lime#>

prefix synsem: <http://www.w3.org/ns/lemon/synsem#>
prefix lexinfo: <http://www.lexinfo.net/ontology/2.0/lexinfo#>

rule it.uniroma?2.art.semanticturkey.entry.ClassNounOntoLexLexicalEntry id:ClassNounOntoLexLexicalEntry {
nodes ={
lexicalEntry uri stdForm/resource .
@Role(cls)
referenceResource uri userPrompt/reference .
synFrame uri(coda:randldGen("synsemSyntacticFrame", {entry = $lexicalEntry, type = lexinfo:NounPredicateFrame})) .
arg uri(coda:randldGen("synsemSyntacticArgument", {entry = $lexicalEntry, type = lexinfo:subject})) .
lexSense uri(coda:randldGen("synsemOntoMap", {entry = $lexicalEntry, lexicalizedResource = $referenceResource})) .

}

graph = {
$lexicalEntry synsem:synBehavior $synFrame .
$synFrame a lexinfo:NounPredicateFrame .
$synFrame lexinfo:subject $arg .
$lexicalEntry ontolex:sense $lexSense . Canonical
$lexSense a ontolex:LexicalSense . Form:
$lexSense a synsem:OntoMap .
$lexSense synsem:ontoMapping $lexSense .
$lexSense ontolex:reference $referenceResource .
$lexSense synsem:isA $arg . reference: | hitp://dbpedia.org/ontology/ComicsCharacter
OPTIONAL {

$lexicalEntry lexinfo:partOfSpeech lexinfo:commonNoun .

comics character Englizh {(en)

URL | http:fexample.org/

Create new ontolex:LexicalEntry @ ontolex:MuttordExpression

} “ Cancel

}

HI></ref>
</customForm>
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