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Collaboration and Computing for Under-Resourced
Languages in the Linked Open Data Era

= Collaboration

= Sustainability

= Publication and maintenance
= Benefits of Linked Data



Collaboration and Computing for Under-Resourced
Languages in the Linked Open Data Era

m Collaboration
= Sustainability
m Publication and maintenance

= Benefits of Linked Data

2 How can research on underresourced languages
benefit from Semantic Web technologies, and
specifically the Linked Data framework?




Defining under-resourced
Languages

= Lack of access to language data

0o General lack of language documentation, e.g., dictionaries
= e.g., Chalkan (Turkic, Altay, 1180 speakers)
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0 General lack of language documentation, e.g., dictionaries

» Lack of access to digital language data
0 Standardized orthography & encoding (ASCII, KOI-8, SAMPA)

2 Web resources (Wikipedia, Wiktionary, ...)
= e.g., Shor (Turkic, Siberia, 2800 speakers)
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0 General lack of language documentation, e.g., dictionaries

» Lack of access to digital language data
0 Standardized orthography & encoding (ASCII, KOI-8, SAMPA)
2 Web resources (Wikipedia, Wiktionary, ...)

= Lack of IT/NLP support

0 Localized text processing software

0 Basic Language Resource Kit (http://www.blark.org/)
= e.g., Hausa [2010] (Chadic, West Africa, 34-53 mio speakers)



Defining under-resourced
Languages

= Lack of access to language data
0 General lack of language documentation, e.g., dictionaries

» Lack of access to digital language data
0 Standardized orthography & encoding (ASCII, KOI-8, SAMPA)
2 Web resources (Wikipedia, Wiktionary, ...)

= Lack of IT/NLP support

0 Localized text processing software

0 Basic Language Resource Kit (http://www.blark.org/)
= Limited interoperability of data and tools

o tools & annotations use different formats and conventions

= e.g., Russian [2005] (Slavic, Eurasia, 150 mio speakers)



Linked Data & under-resourced
Languages
= Linked Data

2 rules of best practice for publishing data on the web
= protocols and standards
= links between data sets



Linked Data & under-resourced
Languages

» Linked Data

2 rules of best practice for publishing data on the web

=> [nformation integration

0 Structural interoperability
= comparable formats and protocols to access data
=> use the same query language for different data sets



Linked Data & under-resourced
Languages

» Linked Data

2 rules of best practice for publishing data on the web

=> |[nformation integration
0 Structural interoperability

0 Conceptual interoperability

= develop and (re-)use a shared vocabularies for equivalent
concepts

=>the same query on different data sets



Linked Data & under-resourced
Languages

» Linked Data

2 rules of best practice for publishing data on the web

=> |[nformation integration
0 Structural interoperability
0 Conceptual interoperability

2 Federation
= data published on the web

2 under an open license

0 with a query interface (SPARQL end point)
=> use a single query to query different datasets



Linked Data & under-resourced
Languages

» Linked Data

2 rules of best practice for publishing data on the web

=> |[nformation integration
0 Structural interoperability
0 Conceptual interoperability
0 Federation

Now: Non-technical intro to Linked Data
Later: How does this help under-resourced languages ?
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From Tables to RDF to Linked Data

= PHOnetics Information Base and LExicon (PHOIBLE)

2 Moran, S. 2012. Using Linked Data to Create a Typological
Knowledge Base. In Chiarcos, C., Nordhoff, S., and Hellmann,
S. (eds), Linked Data in Linguistics: Representing and
Connecting Language Data and Language Metadata. Springer,
Heidelberg.

= Phoneme inventories and phonological features
0 Covers ~20% of the world’s spoken languages
0o Compiled from various sources, originally a flat table (list)



glyph | class | comb | num
gt cons | c-decoc | 4
gt cons | c-decoc | 4
gt cons | c-decoc | 4
!.Ih cons | c-decoc | 4
u: vowel | v-d 2
u: vowel | v-d 2




Tables to RDF ...

glyph.id | glyph | class | comb | num
gt cons | c-decoc | 4
gt cons | c-decoc | 4
gt cons | c-decoc | 4
gt cons | c-decoc | 4
u: vowel | v-d 2
u: vowel | v-d 2




Tables to RDF ...

Property
(,Relation®)
root | wals_genus | population | latitude | longitude | phoneme_id glyph.ld(@)ﬂlﬂﬂﬂ comb | num

SPA |1 | kor 1 asis | Korean 42,000,000 | 37:30 | 128:0 1 1 tf | cons |cdce |4
SPA |3 | lbe 1 ncau | Lak-Dargwa | 157,000 42:0 47:0 124 1 gt cons | c-decoc | 4
SPA |5 | kat 1 kart | Kartvelian | 3,900,000 | 42:0 44:0 203 1 tf" | cons |cdce |4
SPA |6 | bsk 1 asis | Burushaski | 87,000 36:30 | 74:30 240 1 tf | cons |cdce |4
SPA |14 | khm 1 ausa | Khmer 12,300,000 | 12:30 105:0 632 19 w vowel | v-d 2
SPA |27 1 taik | Kam-Tai 20,200,000 | 15:00 | 100:40 | 1150 19 ut vowel | v-d 2



‘ From Tables to RDF ...

Property
(,Relation®)
Source | id | I80639-3 | trump | root | wals_genus | population | latitude | longitude | phonemeid | glyph jd(@)c]ass comb | num
SPA 1 | kor 1 asizs | Korean 42,000,000 | 3730 128:0 1 1 1;_|+' cons | c-d-c-c | 4
SPA 3 | lbe 1 nean | Lak-Dargwa | 157,000 42:0 47:0 124 1 gh cons | c-decoc | 4
SPA b | kat 1 kart | Kartvelian 3,900,000 42:0 44:0 203 1 1;_|+' cons | ced-c-c | 4
SPA 6 | bsk 1 asis | Burushaski | &7,000 36:30 T4:30 240 1 gt cons | c-decoc | 4
SPA 14 | khm 1 ausa | Khmer 12,300,000 | 12:30 105:0 632 19 ur vowel | v-d 2
SFA 27 @ 1 taik | Kam-Tai 20,200,000 | 15:00 100:40 1150 19 @ vowel | v-d 2

Subject

Object



‘ From Tables to RDF ...

Property
(,Relation®)
Source | id [50639-3 | trump | root | wals_genus population | latitude | longitude | phoneme_id g]yphjd<£]}'ph Yclass | comb fm
SPA 1 kor 1 asizs | Korean 42,000,000 | 3730 128:0 1 1 I:_|+' i cons | c-d-c-c | 4
SPA 3 élhe 1 nean | Lak-Dargwa | 157,000 42:0 47:0 124 1 g[h cons | c-decoc | 4
SPA b kat 1 kart | Kartvelian 3,900,000 42:0 44:0 203 1 t_|+' cons | ced-c-c | 4
SPA ] hak 1 asis | Burushaski | 87,000 36230 T4:30 240 1 t_|+' cons | ced-c-c | 4
SPA 14 khm 1 ausa | Khmer 12,300,000 | 12:30 105:0 632 19 ur vowel | v-d 2
SPA 27 1 taik | Kam-Tai 20,200,000 | 15:00 100:40 1150 19 @ vowel | v-d 2
Subject Object
1. Decompose tables into triples, i.e.,
0 entity attribute  value resp.
2 Subject Property  Object



‘ From Tables to RDF ...

Property
(,Relation®)
Source | id [50639-3 | trump | root | wals_genus population | latitude | longitude | phoneme_id g]yphjd<£]}'ph Yclass | comb fm
SPA 1 kor 1 asizs | Korean 42,000,000 | 3730 128:0 1 1 I:_|+' i cons | c-d-c-c | 4
SPA 3 élbe 1 nean | Lak-Dargwa | 157,000 42:0 47:0 124 1 g[h cons | c-decoc | 4
SPA b kat 1 kart | Kartvelian 3,900,000 42:0 44:0 203 1 t_|+' cons | ced-c-c | 4
SPA ] hak 1 asis | Burushaski | 87,000 36230 T4:30 240 1 t_|+' cons | ced-c-c | 4
SPA 14 khm 1 ausa | Khmer 12,300,000 | 12:30 105:0 632 19 ur vowel | v-d 2
SPA 27 1 taik | Kam-Tai 20,200,000 | 15:00 100:40 1150 19 @ vowel | v-d 2
Subject Object
1. Decompose tables into triples, i.e.,
0 entity attribute  value resp.
2 Subject Property  Object

tha

glyph

u.



‘ From Tables to RDF ...

Souree
SpA
SPA
SEA
SPA
SPA
SPA

1.

a

g

19 wirana]
10 worwel

COTLE

cons

COns

COrs

id | TS0O639-3 | trump | oot | wals_genns popalation | latitude | longitude | phonemeid | glyphid | glaph | class
1 - kor 1 s - Korcan - 42,000,000 | 3730 . 128:0 L . 1 - gt

d | lbe 1 moan | Lak-Dargwa | 157,000 42:0 450 124 1 b

] ket 1 bart | Kartvelian 3 S0, D 42:0 44:4 2E 1 __I'

fi | b=k 1 asis | Burushaski | 87,000 H6:30 7440 240 1 o

14 | khm I ausa | Khmer 12.300,000 ( 12:30 100%5:00 fisid

27 |(tha : tertie—t—firr=sr— h@sSegment ——emr—TTOTET | 1160

Subject

Decompose tables into triples, i.e.,

entity
Subject

attribute
Property

value

Object

resp.

comhb

c-d-c-c
Ced=g=
L N
ced-c-c
V=i
w-d

i

LE=T -



‘ From Tables to RDF ...

1.

2.

Soaree
SPA
SPA
SEA
SPA
SPA
SPA

id | T50639-3 | trump | root | wals_genus popualation | latitude | longitnde | phoneme id | glyphid | glyph
1 | kor 1 nsis | Korean 42,000,000 | 4730 128:0 L 1 g
3 | lbe 1 nean | Lak-Dargwa | 157.000 420 470 124 1 ph
& Lt 1 bart | Kartvelian ERULIRIE 42:0 44:U 2 1 '_"
6 | b=k 1 asis | Durushasks | B7 000 J6:30 430 240 1 i
14 I ausa | Khmer 12:30 105:0 632 19

khim hasSegment
i 1 taile | Kam-Thi 1500 10040 k- 0

~ hasSegment —
tha Object
Subject

Decompose tables into triples

Multiple triples constitute a graph

class
COmE
COME
COnE
LI
wirena]

varwal

comhb

c-d-c-c
Cefl=C-t
o
[
V=i
w-d

num

[T

(=]



From Tables to RDF ...

Source
5PA
5PA
SPA
SFA
SFPA
SPA

1.

2.

trump m wmteaiee | latitude | longitnde | phonemeid | glyphid | glyph
T i ' ‘Ir'n--.:.za,u____ 1 1 g
hasSegment —__
1 noan | Lak-Dargwa hasSeg 42:0 B =
Lartveli hass " AR i ;
1 bart | Kartvelian . IS 1
+ asls | Burushaski | 87000 J6:30 440 240 1 £
I ansa | Khmer faanaoenn TR0 10500 fid2 19
T e T RemTay - hasSegment —poe——Trrm | e T
hasSegment =
Object

Decompose tables into triples
Multiple triples constitute a graph

clazss
COTE
COLE
COns
COrs
wrwrel

wowel

comhb

c-d-crc
[ e
ced-c-c
ced=c-c
v-d
v-d

nurn

[ =T . e



From Tables to RDF ...

1. Decompose tables into triples
> Multiple triples constitute a graph

5. A graph can aggregate triples from other
sources, as well



From Tables to RDF ...

Graphs can be represented in other ways, but RDF
allows us to

1. Provide explicit semantics (RDF Schema, Ontology)
2. Check consistency and infer implicit information

3. Merge (not only syntactically, but semantically)

4. Query

5. Link (enrich with external data)
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Graphs can be represented in other ways, but RDF
allows us to

1. Provide explicit semantics (RDF Schema, Ontology)

2. Check consistency and infer implicit information rprs owL
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4. Query

5. Link (enrich with external data)



From Tables to RDF ...

Graphs can be represented in other ways, but RDF
allows us to

1. Provide explicit semantics (RDF Schema, Ontology)

2. Check consistency and infer implicit information

3. Merge (not only syntactically, but semantically)
4. Query

5. Link (enrich with external data) URIs & SPAROL




Uniform Resource Identifiers (URIs)

. Agree on a common vocabulary and names for entities

URIs provide globally unique identifiers

string, not unambiguous

_//

“hasSegment”

URIs

y

<http://mlode.nlp2rdf.org/resource/phoible/hasSegment>

VS.

@prefix phoible: <http://mlode.nlp2rdf.org/resource/phoible/>

... phoible:hasSegment ...




SPARQL

Merge data and query it using the W3C standard SPARQL
(SPARQL Protocol and Query Language)

“the SQL of the Semantic Web”

SELECT DISTINCT ?language
WHERE {
?language phoible:hasSegment ?segment .
?segment phoible:hasFeature phoible:delayed release



From Tables to RDF to Linked Data

= use URIs as names for things (1)

a links to external URIs (links) allow us to retrieve more
information from these sites

= if they can be resolved via HTTP (2)
= and provide information as RDF* (3)
= and they include links to other URIs (4)
— then, this is Linked Data (informally)

@prefix phoible: <http://mlode.nlp2rdf.org/resource/phoible/>
phoible:khm phoible:hasSegment "u:".
phoible:khm owl:sameAs <http://lexvo.org/id/iso639-3/khm>.

Turtle notation

http://www.w3.ora/Designlssues/L inkedData.html



http://www.w3.org/DesignIssues/LinkedData.html
http://www.w3.org/DesignIssues/LinkedData.html

From Tables to RDF to Linked Data

Lexvo.org Getting Started FAQ Details Do

-<rdf:RDF=>

| Resource: is0639-3/khm

LeXvo
hi 'Swww. lexvo.orgl
Gerard de Mzlo, 2008-2014 This Lexvo.org page describes the entity referred to by the URI http://lexveo.org
For 1;fj)rm:":1:fn abonu data sources and th rdf:t‘fpe |VI:II'It:LEI'IgIJEQE
copyrights, plea ses: . =
nttp://wwv. lexvo.org/linkeddata/sources.atm1 | Fdfs:label Khmer ('af’ language string)
rdfs:label KimE ('agg’ language string)

my i nt =timn 1 =vailabl
This i1nformation 15 ava =

For detsiled license i . rdfs:label Kambodia kasa ('ak' language string)
http://vww.lexvo.org/legal.html rdfs:label he=c¥ mInhaz ('am’ language string)
> rdfs:label L gl ("ar' language string)
—<rdf:Description rdf:about="http:/lexvo org/idiso639-3/kh rdfs:label Kikambodia ('asa’ language string)

<rdf:type rdf:resource="vontLanguage"/> rdfs:label FIEE ( as’ language string)
rdfz:label hemer ('ast' language strin

<rdfs:label rdf:datatvpe="xsdstring" xml:lang="af">Kh : E """"" o T 9) .
rdfs:label kambodiya dili ('az' language string)

<rdfs:label rdf:datatype="xsdstring" xml:lang="agq">H rdfs:labal

<rdfs:label rdf:datatype="xsdstring" xml:lang="ak">Klsdferl=lsl em o lemefe Pane! lomaninas steimal

<rdfs:label rdf:datatvpe="xsdstring" xml:lang="am">horcF IhhaA®</rdfs:label>

@ prefix phoible: <http://mlode.nlp2rdf.org/resource/phoible/>
phoible:khm phoible:hasSegment "u:"
phoible:khm owl:sameAs <http://lexvo.org/id/iso639-3/khm>.

Turtle notation




Linked Open Data: The 5 star plan

* Make your data available on the
Web under an open license

#* & Make it available as structured
data

(Excel sheet instead of image scan of a table)

% % Use a non-proprietary format
(CSV file instead of an Excel sheet)

# & & & Use Linked Data format
(URIs to identify things, RDF to represent data)

* & & Link your data to other
people’s data to provide
context

More: http:./flab.linkeddata.deri.ief2010/star-scheme-by-examplef
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Linked Data for Linguistics

Chiarcos, Littauer, Mendes,
Moran & Nordhoff (2013)



Linked Data for Linguistics

= Representation and modelling
= Dynamic Import

= Structural interoperability

= Conceptual interoperability

= Federation

= Community and ecosystem



Linked Data for Linguistics

= Representation and modelling
= Dynamic Import

= Structural interoperability
m Conceptual interoperability
m Federation

= Community and ecosystem




Information Integration

= Structural interoperability

0 same query language for different data sets

= Conceptual interoperability
2 same query for different data sets

» Federation

2 asingle query for different, distributed data sets

(simplified)



Community and Ecosystem

RDF has been used in different contexts
o Active community of users and developers
2 Rich technological infrastructure

2 Semantic Web: applied to lexical resources

Also, it was applied to other linguistic resources

2 linguistic terminology (Farrar & Langendoen 2003)
0 corpora (Burchardt et al. 2005)
0 typological databases (Saulwick et al. 2005)

=> Linguistic Linked Open Data cloud (chiarcos et al. 2012)



Linguistic Linked Open Data cloud

= a collection of linguistic resources
o published under open licenses
0 as linked data
0 decentralized developed and maintained
o meta data at http://datahub.io

=> cloud diagram

0 developed as a community effort in the context of the
Open Linguistics Working Group of the Open
Knowledge Foundation


http://datahub.io/

‘ Open Knowledge Foundation

(OKFN, http://okfn.org)

= non-profit organization

= founded in 2004

= promote open knowledge in all its forms
0 e.g., publication of government data (UK, US)

= provide infrastructural support for several
working groups



OKFN Open LingUiStiCS Open Linguistics
Working Group (OWLG)

= founded in Oct 2010 in Berlin, Germany

= open network of individuals interested in

o linguistic resources and/or

2 their publication under open licenses
= multi-disciplinary

o NLP/CL, typology/language documentation, IT, ...
= infrastructure

o mailing list, web site/blog, wiki

o http://linguistics.okfn.org



‘ Important OWLG goals e
(http://linguistics.okfn.org)

1. Promote open data in relation to language data

2. Facilitate communication between researchers
who use / distribute / maintain open linguistic data

5. Mediate between providers and users of technical
infrastructures

2. Build and maintain an index of open linguistic data
sources



Linguistic Linked Open Data

The Open Linguistics Working Group

2011

Workshop series
2012

ison/ | Linked Data in Linguistics
(LDL)

LDL-2012

MLODE-2012

draft

2013 Multilingual Linked Open

Data for Enterprises
(MLODE)

LDLT 2 '

15, 7013, Luspaig, Garmany

LDL-2013

Linked Data in Linguistic
~ progress , Typology
e o fa® (LDLT)

worklng

ooooo

aaaaa
nnnnnnn

4444444444

LDL-2014

nked Data in Lin
7th May 2014, Reykjavik, Iceland

open-linguistics@lists.okfn.org
http://linguistics.okfn.org/

Next Event: [MLODE- -2014

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

OWLG activities

= point-to-point
cooperations
between individual
members

m regular
telcos/meetings

= workshops
= joint publications
and presentations

= LLOD cloud
development
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Building the Cloud: Examples

. Each data provider has different incentives to use
Linked Data and/or RDF

. Concepts of RDF and Linked Data have been brought
up to solve open problems in different
subcommunities of linguistics and neighboring fields

. Examples

. Corpora
. Lexicons

. Linguistic term and data bases
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. Each data provider has different incentives to use
Linked Data and/or RDF
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up to solve open problems in different
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. Examples
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Case Studies

Linked Data for
Underresourced Languages



Under-resourced Languages

Lack of access to language data
0 General lack of language documentation, e.g., dictionaries

Lack of access to digital language data

0 Standardized orthography & encoding (ASCII, KOI-8, SAMPA)
0 Web resources (Wikipedia, Wiktionary, ...)

Lack of IT/NLP support

0 Localized text processing software

0 Basic Language Resource Kit (http://www.blark.org/)
Limited interoperability of data and tools

o tools & annotations use different formats and conventions
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0 tools & annotations use different formats and conventions



Case Studies

1. Improve conceptual and

A‘structural interoperability
(A) Shared vocabularies

2 Guide digitization efforts

lemon: lexicons :
A 3 (Partially) compensate the

lexvo, Glottolog: languages :
=0 LA lack of lexical resources

a

a

o PHOIBLE: phonemes
o OLIA: annotations

(B) Link and query multiple dictionaries
0 QHL, PanLex, GermlLex, ...
o Towards a Comparative-Lexicographical Workbench
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Case Studies

= Linking collections of dictionaries, e.g.,
0 Panlex (http://panlex.org/)

= dictionaries for all languages in the world
o QuantHistLing (http://quanthistling.info/)

= South America
0 Germlex (http://datahub.io/dataset/germlex)

= Germanic languages



http://panlex.org/
http://panlex.org/
http://quanthistling.info/
http://quanthistling.info/
http://datahub.io/dataset/germlex
http://datahub.io/dataset/germlex

Case Studies

= Linking collections of dictionaries, e.g.,

0 Panlex (http://panlex.org/)
» dictionaries for all languages in the world

o QuantHistLing (http://quanthistling.info/)
= South America (Moran and Brimmer 2013)

0 Germlex (http://datahub.io/dataset/germlex)

= Germanic languages (tomorrow @ LDL-2014)



http://panlex.org/
http://panlex.org/
http://quanthistling.info/
http://quanthistling.info/
http://datahub.io/dataset/germlex
http://datahub.io/dataset/germlex

' QuantHistLing

® Team: Michael Cysouw (Pl), Jelena Proki¢, Johann Mattis-List, Peter
Bouda, Steven Moran, Ramon Rodriguez, loana Fugaru

® Project aims:

® to digitize around 200 works, most of which are currently only available
in print and many of which are the only resources available for the poorly
described and under-resourced languages that they describe

® http://quanthistling.info/index.php?id=resources

e to develop new and innovative computer-assisted methods to
quantitatively analyze this information

e to uncover and clarify phylogenetic relationships between native South
American languages using quantitative methods



QuantHistLing: Source Data
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27 dcadsfive

mityane 6 débimyeihi. Tengo mucho
temor por la enfermedad que viene.
abihdbi onom. 1. expresa que se pren-
den llamas de fuego. 2. expresa el es-
tado de tener pintas redondas en la su-
perficie.
adbo abs. insulto. | accién de...

[2abo) vt. 1. poner trampa. AGnu aa-
b6 ipakyééju. El pone trampa en su re-
presa (quebrada cerrada para que los
peces no puedan pasar). 2. (fig.) in-
sultar, vltrajar. Tabyeebe oke aabé td-
tydjkifvé djtsiie. Mi sobrino me in-
sulté diciéndome que mis piernas son
muy delgadas.

sdbojeitsi abs. insultos. ;A dhdityika
tséma teene débojcdtsi? ;Ta eres el
que provocas los insultos? | accién
de...

[d4b6, ] vrec. insultarse el uno
al otro. ;fveeki dmuha mddbocatsthij-
cyd? [Imiddméré bo meijcyaj! i Por
qué se insultan? ;Vivan en armonfa!

2abépl abs. estado de...

[aabépi] ve. ser insultante. Tsaapi
réiahbémudityd aabépi. Uno de mis
hermanos es insultante,

[dbépi(h)] ad). insultante. Tsaapi
téRahbémudityd dvyeta dbépi. Uno de
mis hermanos es muy insultante.

aabiécu abs. aguante, tolerancia, resis-
tencia. || accién de...

[aabidcu] vt aguantar, soportar, to-
lerar, resistir. fiju aabicii mityane pd-
diricwi, El caballo aguanta mucho pe-
$0.

[aabicu) ve. ser tolerante, ser resis-
tente.

[dbdci(h)] ad). tolerante, resisten-
te. Eje, eene tsiimene dbiicii tsivd ee-

ne piichiicoba. Mira, ese niflo resis-
tente trac esa tremenda carga.

aabydcu, adbyu abs. desenterramiento.
|l accién de...

[aabyiicu, aabyu] vr. sacar, desen-
terrar algo. Eijyiu Hikiyé aabyici
imyeemého. Hace poco mi papd de-
senterré su masa de pijuayo (que ha-
bia ).

dbyuctiive abs. efecto de...

[dbyticuuve] vi. ser sacado lo que

estaba metido en una cosa.

aca part. expresa duda. jAca ure i méé-
nune? ;Lo has hecho solo?

aaca conj.adv. se refiere a una accién
anterior. Nihbadi s mityane u ij-
cydityurd; aaca tsd u chéméityurone.
Si no hubieras estado mucho en el sol
no te hubieras enfermado.

acddsl onom. expresa la accién de dejar
de hacer algo. /lifyévéné ‘acddsi’ u
méénmicuhijcydné wdadbyau u éjécuni-
ne! |No sueltes la soga a cada rato!
Avyera ‘acddsi’ néétune muha méwd-
kimyei. Estamos trabajando de corri-
do sin tener tiempo para otra cosa.

acddsth-acddsi onom. expresa que algo
se suelta o se afloja poco a poco.

acddsihnécu adv. soltando instanténea-
mente. Avyeta aadi ddkityé faidji
acddsiknécu. Aquél se cayé y solté
instantincamente su escopeta.

dcddsijcadyo, dcadsfjco abs. accién
de.

[dcddsijeanyo, dchdsijeo] ve. 1. sol-
tar, libertar, librar. 2. soltar, dejar
caer. U deddsijcaayé diwaajdcuhdd-
mi badvu. Ti has dejado caer el libro
al suelo.

dcadsfive, dhcadsiba abs. soltura; liber-



‘ QuantHistLing: Extraction

e Digitization pipeline (prepares the data for analysis)

e http://quanthistling.info/data/

e We digitize the whole resource Paper | | oor wod Lol og Lo Extiacted
book data

® 80 dictionaries down, 120 to go... ' S— S—

e Simple data output format that contains metadata (prefixed with “@") and
tab-delimited lexical output

@date: 2012-11-23

@url: http://www.guanthistling.info/data/source/aguiarl994/dictionary-329-369.html
@source title: Analise descritiva e teorica do Katukino-Pano
@source author: de Aguiar, Maria Sueli

@source year: 1994

@fdoculect: Katukina, n/a, Katukina, Panocan

fidoculect: Portugues, por, Portugues, Panoan

QLCID HEAD HEADDOCULECT TEANSLATION TEANSLATIONDOCULECT
aguliarl994/325/1 ai Katukina presente Portugues
aguiarl9v4/3249/2 zima Katukina solteiro Portugues
aguiarl994/329/3 zin Katukina esposa Portugues



‘ QuantHistLing: From Data to Database
using Linked Data and lemon

® \We convert the QLC data into Linked Data that conforms to the Lemon
model with a simple Python script

® [emon is an ontological model for modeling lexicons and machine-
readable dictionaries for linking to the Semantic Web and the Linked Data
cloud

e http://lemon-model.net/

® Lemon developers also active in the W3C Ontology-Lexica Community
Group

® Goal is to "develop models for the representation of lexica (and machine
readable dictionaries) relative to ontologies”

e http://www.w3.org/community/ontolex/




Why lemon:
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(O annotated corpora

(LLOD) cloud diagram

O information about language

resources (tools & bibliography) May 2014

o ; CC-BY Open Linguistics Working Group
Q@ linguistic terminology repositories

(http:/Minguistics.okfn.org/llod)

databases of language features
(e.g., from typology)

Compiled for the 3rd Workshop on
Linked Data in Linguistics (LDL-2014)



‘ lemon Core

Lexicon

LexicalForm

representation:String
L writtenRep:String

A

form |G—

canonicalForm |
otherForm :
abstractForm |

entry LexicalEntry o components

language:String

> (Word,Phrase

, Pa rt) element

sense isSenseOf

Lexical
Sense

reference

isReferenceOf <+—— altRef

Ontology

prefRef

hiddenRef

Component




‘ QuantHistLing: lemon Sample

® We convert the QLC data into Linked Data that conforms to the Lemon
model with a simple Python script

ghl:lexicon/SdoculectName
a lemon:Lexicon; dcterms:isPartOf  ghl:family/SfamilyName
lemon:language “Sname”, ~ agold:LanguageFamily.
"Sisn639-3”, "SaltName”.

lemon:entry

ghl:SwordForm_SdoculectName#form

= alemon:LexicalForm;
lemon:writtenRep “SwordForm”.

ghl:SwordForm_SdoculectName lemon:farm
a lemon:LexicalEntry.

@prefix ghl: <http://quanthistling.info/lod/> . lemon:sense ghl:3wordForm_$doculectName#sense
@prefix gold: <http://purl.org/linguistics/gold/> . ™ alemon:LexicalSense.

@prefix dcterms: <http://purl.org/dc/terms/= .

@prefix lemon: <http://www.monnet-project.eu/lemontt> .
@prefix lexinfo: <http://lexinfo.net/ontology/2.0/lexinfo#> .

lexinfo:translation




‘ QuantHistLing: Search

® As a first step, we have converted the QHL data into RDF and it is
available online through a SPARQL endpoint

® http://linked-data.org/sparql/ (preliminary)

e http://linked-data.org/datasets/ (data dump)

® Querying the combined dictionaries and lexicons is straightforward

® Return all triples:

e SELECT * WHERE
{GRAPH <http://quanthistling.info/lod />

{7s ?p 70}

h

e Returns over 3.8 million triples



‘ QuantHistLing: Search

® Pairs of languages in the translation graph that contain written forms for
the lexical sense “casa”

PREFIX lemon: <http://www.monnet-project.eu/lemon#>
PREFIX lexinfo: <http://lexinfo.net/ontology/?.0/lexinfo#>

SELECT ?wordForml ?languagel 2?wordForm? ?languages? WHERE
{GRATPH <http://guanthistling.info/lod/> {
fwordl a lemon:LexicalForm;
lemon:writtenBep ?wordForml.
Pentryl lemon:form 7?wordl:;
lemon:sense ?7sensel.
?languagel lemon:entry ?entryl.
?sensel lexinfo:translation ?senseZ.
?word? a lemon:LexicalForm;
lemon:writtenRep ?wordFormZ.
Pentry? lemon:form ?word?;
lemon:sense ?asensel.
?language2 lemon:entry Zentryl.
FILTEE (str (?wordForml)="caz=z"



‘ QuantHistLing: Search

wordForm1 | languagel . wardForm2 - langmagel
easa .}wq::.'-'qumﬁﬁgﬂim_:.iufn.Iad-le::cnﬂ"&pmikh shuhi http:/quanthiztling. info lod leswicon Mayorma
caza hitp:/qnanthistling infa/lod lexscon Partugnese fums'tfa http:iquanthiztling imfo/ lod lexicon/ K axaran
casa .http:--'quanthisﬂ.ing.info lod/lexiconPortuguss shus -lm‘p-.'.-quamhistling.im.fo'lod-‘]m;imn"l{amkjna
ozl hitpegnanthistling info lod lexiconPartugues  prft htip://quanthistling. infolod lesicon Yawanawa
caEd hittp://quanthistling info/lod lexicon/'null joppo* http:"/quanthiztling. info/lod lexicon/null
easa hittp:‘quanthistling info lod lexicon Tuyuea  estante ittp:quanthistling.info lod lexicon Espanol
cazd hittpe// quanthistling info/lod lexscon Tuyaea  matapi http:'/quanthizstling. info/lod lexicon/Ezpanal
(c-:ax.a htl:p:_s.'quan&dzﬂin;.ilfu,lod-lcxjcm"f_hmhn que vivia en un hoyo [casa chani = el cuento de caza (mt)] bttp:iquanthistling . info/lod Tesacon Castellanc )
casa hitp:quanthistling.info lod lexicon/Chacebe  nombre propio de un espiritu http:guanthistling. info lod lexicon Castellane
oz http:quanthistling. info lod lexicon/ Castellane  puecoll htip: Vquanthistling. o lod lexicon/aull
casa http://quanthistling.info/lod lexicon/Castellanc jéga http:'/quanthistling.info lod lewicon/Aguarna
leasa .http:f-"qum'&ﬁsrﬂirlg.irsf-a-Iad.-lexicm"l'."astd lano ie g -l'm‘p:'.'quanlhistling.iﬂfo'lod-']mi-:orh".ﬁ. VAN
hitp:/ quanthistling infolod lexscon/Castellane  aimnat http:/quanthistling info lod lexicon/Aguaruna

=y T

lemon:sense ?7sensel.
?languagel lemon:entry ?entryl.
?sensel lexinfo:translation ?senseZ.
?word? a lemon:LexicalForm;

lemon:writtenRep ?wordFormZ.
Pentry? lemon:form ?word?;

lemon:sense ?asensel.
?language2 lemon:entry Zentryl.
FILTER (str (?wo

} Works, but maybe not exactly

convenient ...




Linked Open Dictionaries (LiODi)
Towards a Workbench

= Scenario: Language contact studies
0 query for a lexeme across multiple dictionaries
= filter for source and target languages and language families

0 query across diverse resources available in the LLOD cloud

= glosses to be linked to existing lemon resources, e.g., DBnary,
WordNet

» Currently in preparation

0 Chiarcos, C. (in prep.), Linked Open Dictionaries. Towards a
Workbench for Comparative Lexicography

o Early implementation efforts in Frankfurt



‘ Linked Open Dictionaries (LiODi)
Towards a Workbench

Linked Open Dictionaries
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Linked Open Dictionaries (LiO
Towards a Workbench

2" Linked Open Dictionaries
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(a) all direct matches from the target varieties, and
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(b.2) has the same gloss as a result from (a)




Linked Open Dictionaries (LiODi)

Towards a Workbench
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What’s in for underresourced languages ?

= Language documentation

0 Material collected on field trips is usually afterwards
analysed, e.g., using annotation tools like ELAN or
Toolbox

0 For the analysis of difficult words, it may not be
possible to get in contact with native speakers

2 A distributional analysis of the word form and its
meaning in related or neighboring varieties may help
to disambiguate

=> partially compensates the lack of lexical resources



But wait!

If a single query is to be applied on different
resources, then relying on lemon is not enough

2 lemon provides data structures, but

for content and metadata, it relies on external vocabularies

Interoperability depends on a bundle of vocabularies

WordNet, DBpedia, any ontology (lexical senses)

lexvo (language identifiers)

glottolog (languoid identifiers from linguistic typology)
PHOIBLE (phoneme inventories and phonological structures)
OLiA (annotations)

ISOcat (resource metadata)

c o 0o 0o o0 O O

GOLD (grammatical concepts)
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Summary

= Linked Data

o General introduction
0 Benefits for linguist(ic)s

= Linguistic Linked Open Data
2 Community activities

m Use cases

2 Querying multiple dictionaries, filter and visualize by
structured language metadata
» Independently developed resources, shared vocabularies



Problems and Questions, and
what to do about them

= RDF is misunderstood
2 RDF/XML is hard too read and process
2 As an alternative format, Turtle may be a compromise

= SPARQL is complicated

2 but not meant to be used by linguists in the field — it can
nevertheless be used to develop tools for them

= Federation is a great concept, but causes too much
traffic

2 Maintain your own sync‘ed copy of relevant external
resources



Problems and Questions, and
what to do about them

= lemon is neither developed for nor by linguists

0 but a vocabulary under development, so giving linguists a
voice may be an option

= How can | publish my data as Linked Data ?

0 Ask, e.g, on the OWLG mailing list. Most likely, someone
may help, and maybe, this will be a linguist, as well.

= Who could host my data?

2 That’s a problem we can only solve as a community. If you
write your next proposal, think of an end point for your
data and help others to host (some of) their data.



Problems and Questions, and
what to do about them

= How do | get into the LLOD cloud (diagram)?
0 Convert your data to RDF and put it under an open license

0 Create an entry at datahub.io
= provide URL of a data dump or a SPARQL end point

o Tagit as , linguistic”
a Specify ,triples” and , links:xy“ (for datahub dataset xy).

2 Join the mailing list and wait for the next diagram
generation announcement to make sure all went well.

2 Make sure your URLs are alive.



Problems and Questions, and
what to do about them

» | encountered technical issues with datahub.io

0 Possible. It is not a perfect solution, and some
colleagues are working on an alternative, but for the
moment, we have to rely on it.

= Can | actually do anything with the LLOD cloud?

2 No, the diagram is merely a snapshot of the
datahub.io metadata. It helps you to discover datasets
and their dependencies.

o But it tells you where to retrieve data dumps for local
use or how to call SPARQL end points



Thank you !
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