Web Semanticay Linked Data

Tecnologias semanticas

- Centro Singular de Investigacién
C I I I U S en Tacnoloxias da
Infermacién




Web Semantica

Representar el conocimiento disponible en la Web para mejorar el
acceso a los datos, razonar y extraer nuevo conocimiento
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Web Semantica

La informacion en la Web esta representada en lenguajes
informales (HTML) que describen de forma ambigta la semantica
de los conceptos o términos a los que se hace referencia

®m La Web tradicional esta pensada para que los humanos
puedan consumir la informacion, pero el acceso a la
iInformacion es a través de buscadores (es decir, maquinas)

Web 1.0 # - — n

<i>Temperatura Fisioldxica Egquivalente (PET</i>») gue utiliza vari
balance humano da enerxia. En concreto, calcularon os valores
cidades de Santiago, Vigo e Ourense entre os dias 4 e 9
inbsp:no mes de xullo.</div>inbsp:

<div>Segundo as sdas comprobacidns, en Santiago e Ourense & sensacidn térmica superou case todos os
dia= os 45 graos. Por cidades, en Curense o= dias 6 & 7 a temperatura real méxima foi de case 42°,
pero a sensacidn térmica alcanzou os 50°. En Vigo, o dia & a méxima foi de 34,8°, peroc como a
minima foi de 29° a sensacidn térmica dese dia superou os 52°. En Santiago, as méximas dos dias &,
7 e 8 estiveron comprendidas entre os 36° e o35 38°, pero a sensacidn térmica superou oS

45° . </divrinbsep;

<table border="0" cellspacing="0" cellpadding="0" width="5&0">

<tbody>

<tr>

<td valign="bottom" nowrap="nowrap">inbsp:</td>

<td valign="kbottom" nowrap="nowrap">

| | <div align="center">4 xull</div>
</td>
I <td valign="kottom" nowrap="nowrap"> 3



Web Semantica

“The Semantic Web is an extension of the current web In
which information is given well-defined meaning®, better
enabling computers and people to work in cooperation”

Tim Berners-Lee, James Hendler, Ora Lassila: The Semantic Web. Scientific
American, May 2001.

Web 1.0 ﬂ‘ g q.“

Producer Consumer
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Web Semantica

“The power of the Semantic Web will be realized when people
create programs that collect Web content from diverse sources,
process the data and exchange the results with other
programs®.”

Recursos web/
servicios / BDs / etc.

Recursos del
mundo externo

Usuarios web
(perfiles,

Recursos

multimedia

Agentes web /

. .. aplicaciones
Dispositivos | P
de acceso a

e Dispositivos‘\ 'y
la Web NS g )l | inteligentes
u
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Web Semantica

“The effectiveness of such software agents will increase
exponentially as more machine-readable Web content® and
automated services become available”

<owl:Class rdf:ID="0Organization">
<rdfs:1abel rdf:datatype="http://www.w3.org/2001/XMLSchema#string”
=0rganization</rdfs:label>
</owl:Class>
<owl:Class>
<owl :union0f rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg,/2002/07 /owl#Thing" />
<owl:Class rdf:about="#Person"/>
<owl:Class rdf:about="#5ection" /=
<owl:Class rdf:about="#Author" />
</ow] ;union0f=
</owl :Class>
<owl:Class rdf:about="#Employee">
<rdfs:subClass0f rdf:resource="#Person" />
<rdfs:label rdf:datatype="http://www.w3.org/R001/XMLSchema#string"
=Employee</rdfs:label>
</owl :Class>
<owl:Class=
<owl :unionOf rdf:parseType="Collection"=
<rdf:Description rdf:about="http://www.w3.0rg,/2002/07 /owl1#Thing" />
<owl:Class rdf:about="#Person" />
</ow] juniondf=
</owl:Class>
<owl:Class rdf:ID="Rectangle"=>
<rdfs:comment rdf:datatype="http://www.w3.0rg,/2001/XMLSchema#string”
=Defines a rectangle for space upon the page</rdfs:comment=
<rdfs:1abel rdf:datatype="http://www.w3.org/2001/XMLSchema#string”
>Rectangle«/rdfs:label>
<rdfs:subClassof=
<owl:Class rdf:about="#Layout_info" />
</rdfs:subClass0f>
</owl :Class=
<owl:Class>
<owl :unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg,/2002/07 /owl#Thing" />
<owl:Class rdf:about="#Person"/>
<owl:Class rdf:about="#Section"/>
<owl:Class rdf:about="#Author" />
<owl:Class rdf:about="#B111ing_Chart"/>
<owl:Class rdf:about="#Advertisement” />

u <owl:Class rdf:ID="Manager_5Supervision_Relation" />
I </owl ;unionof=
</owl:Class>



Web Semantica

well-defined meaning°
(formal)

exchange the results
with other programsg

(compartida)

machine-readagle
Web content®

(explicita y formal)

ran; _—— _
on BataTyperroperty — T fange didRecieveMerchandise
hasCustomerSup ral i
v
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Web Semantica

En la Web Semantica la informacion esta representada de modo
formal: no hay ambigtUedades.

B | os documentos (paginas HTML) se representan a traves de
ontologias con las cuales se pueden realizar inferencias.

B | os programas usan las ontologias con las que se describen
semanticamente las paginas HTML.
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Web Semantica

W37 HTML

<. Semantic
.’ Web

http://www.ecs.soton.ac.uk/people/wh “ http://www.ecs.soton.ac.uk/people/wh

Home »

Professor Dame Wendy Hall

Overview

Research Teaching

Dean of the Faculty of Physical and Applied Sciences

ECS, Faculty of Physical and Applied Sciences
University of Southampton
Southampton, United Kingdom. S017 1B]

Position: Academic staff in Web and Internet Science
Extension: 22388

Telephone: Work (Voice): ([51- +44 (0)23 8059 2388 O
Fax: Work (Fax): +44 (0) 232 8059 2865

Email: wh@ecs.soton.ac.uk

Homepage: http://users.ecs.soton.ac.uk/wh/

URI: http://id.ecs.soton.ac.uk/person/ 1650 [browse]

Interests: digital libraries, hypermedia, multimedia,
semantic web, web science, web technologies

Biography

Wendy Hall, DBE, FRS, FRENng, is Professor of Computer
Science in Electronics and Computer Science, University of
Southampton, and Dean of the Faculty of Physical and
Applied Sciences. She was Head of the School of
Electronics and Computer Science (ECS) from 2002 to
2007.

One of the first computer scientists to undertake serious
research in multimedia and hypermedia, she has been at
its forefront ever since. The influence of her work has
been significant in many areas including digital libraries,
the development of the Semantic Web, and the emerging
research discipline of Web Science.

Ciflfjus

Publications

Professor Dame Wendy Hall

Wendy works with:

Leslie Carr

Professor David C De
Roure

Dr Gary B wills
Professor Hugh C. Davis
Prof Paul Lewis

Nigel Shadbolt FBCS
FREng

(explain)

(explain)

(explain)
(explain)
(explain)

(explain)

—=<rdf:RDF>
—<rdf:Description rdf:about="">
=foaf:primaryTopic rdf:resource="http://id ecs.soton.ac. uk/person/1650"/ >
</rdf:Description>
—<ep:EPrint rdf:about="http"//eprints ecs soton ac uk/id/eprint/10013">
<dct:date>2004</dct:date>
<dct:title rdf:datatype="http:/ www.w3.org
/2001/ XML Schema#string">Adaptive Link Services for the Semantic
Web</dct:title>
<dct:creator rdf:resource="http://id.ecs.soton ac. uk/person/1650"/>
</ep:EPrint>
—<ep:EPrint rdf:about="http.//eprints.ecs.soton.ac.uk/id/eprint/ 10083"=
<dct:date=2004</dct:date>
— <dect:title rdf:datatype="http:/'www. w3.0rg/ 2001/ XMLSchema#string ">
Towards Semantic Web Support for Writing Project Proposals
</dct:title=
=dct:creator rdf:resource="http://id ecs.soton.ac uk/person/1650"/>
</ep:EPrint>
—<ep:EPrint rdf:about="http://eprints ecs soton.ac.uk/id/eprint/10339"=>
<dct:date=1994</dct:date>

=dct:title rdf:datatype="http:/ www.w3.0rg/200 1/ XMLSchema#string "=A
DPortable Multimedia Communicator Scheme</dct:title>

<dct:creator rdf:resource="http:/'id.ecs.soton ac. uk/person/1650"/>
</ep:EPrint=
—<ep:EPrint rdf:about="http://eprints ecs soton.ac. vk/id/eprint/ 10633">
<dct:date=2005</dct:date>
— =dct:title rdf:datatype="http://www.w3 org/200 1/ XMLSchema#string ">
A Gnid Services Implementation for a Virtual Research Environment
</det:title=
<dct:creator rdf:resource="http://1d ecs.soton.ac uk/person/1650"/>
</ep:EPrint>
—<ep:EPrint rdf:about="http.//eprints.ecs.soton.ac.vk/id/eprint/ 10732"=
<dct:date=2005</dct:date>
<dct:title rdf-datatype="http:/ www.w3.0rg/200 /XML Schema#string">Tool
Kits for a Dynamic Review Journal</dct:title>
<dct:creator rdf:resource="http:/id.ecs.soton ac. uk/person/1650"/>
</ep:EPrint>
—=<ep:EPrint rdf:about="http://eprints ecs soton.ac. vk/id/eprint/ 10738">
<dct:date=2005</dct:date>
—=dct:title rdf:datatype="http:/www.w3.org/ 2001/ XMLSchema#string ">
Towards Grid Services for a Virtual Research Environment
</det:title>

9



Web Semantlca

Lenguajes de representacion de ontologias @ .

Razonadores semanticos que permiten derivar nuevo

conocimiento de las ontologias ———
Yenq Peliet Hacer

Gestores de bases de datos semanticas en las que se

pARDE

almacenan los datos

@‘V LIM [@ONTGS

Anotadores semanticos que generan las instancias de las
ontologias con las que se describen los documentos

ADEGA A, L kim MaM o an

] ¥Annotea
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Web Semantica

\ A

Es necesario estandarizar un lenguaje para la representacion
formal de ontologias con el cual sea posible describir recursos

Web y realizar inferencias siguiendo un paradigma logico.

2 =
Proof

Data
o Logic
Ontology vocabulary

Digital Signature

Unicode

11
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Web Semantica

AN A

RDF (Resource Description Framework) es un lenguaje orientado
a representacion informacion sobre recursos en la Web.

B Un recurso puede ser un item de informacion (pagina web, imagen,
etc.) o una entidad del mundo (persona, lugar, etc.).

B |LOos recursos se identifican a través de URIs.

B | os recursos se describen en términos de propiedades y valores de
propiedades a través de tripletas RDF.

http:/\www._example.orgiterms/creation-date (= Predicado

"1999-08-16"*http:/iwww.w3.0rgi200/XMLSCNEMa#UBle um— ()| €10

Cilflus 12



Web Semantica

RDF (Resource Description Framework) es un lenguaje orientado
a representacion informacion sobre recursos en la Web.

B |as tripletas RDF se pueden enlazar entre si, creando grafos RDF.

> El objeto de una tripleta puede ser el objeto de otra tripleta diferente.

hittp fwww.w 3. org/2000M11 0/swap/pimicontact#Person

http:fhwww w3, org 99902722 -rdf-syntax-nsitype

http:fwww w3 org/People/EM/contact#me

ttpfhwww w3, org/200001 Oiswapdpim/fcontact#fullName
Eric Miller
hittp:/Awww. w3, 0rgi2000/1 Ofswap/pim/contact¥mailbox <?xml version=fl.0n"2>
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns§"
xmlns:contact="http://www.w3.0rg/2000/10/swap/pin/contactf">

mailto:em@w3.org
<contact:Person rdf:about="http://wwwWw.w3.orqg/Pecple/EM/contactime™>

<contact:fullName>Eric Miller</contact:fullName>
<contact:mailbox rdf:resource="mailto:em@w3.org"/>
http: fwww w3, orgi20000 Olswap/pimicontact#personal Title

<contact:personalTitle>Dr.</contact:personalTitles
</contact:Person>

</rdf:RDF>

Cilflus 13



RDFS (RDF Schema) extiende RDF con un vocabulario con el que

se facilita la representacion de clases de recursos y de relaciones
entre ellos.

B Asigna un significado especial a ciertos recursos y predicados RDF
y afade nuevos elementos para estructurar jerarquias de clases .

> Clases de recursos (rdfs:Resource; rdfs:Class; rdf:Property; rdfs:Datatype; ...).

> Propiedades (rdfs:subClassOf; rdfs:range; rdfs:domain; rdf:type; ...)

‘ L

rdfs:subclassOf

rdfs:domain rdfs:range

o TIVS

14



Web Semantica

o TIVS

http:/fwww. example.org/schemas/vehicles#MotorVehicle

hittp s Awewew. w3 .org /200000 1/ rdf-sthema#sub ClassOf

hitp:/iwww. example.org/schemas/vehicles#Truck

hittp /v w3.org/2000/0 1/ rdf-schéma#sub ClassOf

hittp:/ Awew w3 .org/ 200000/ rdf-schematsub ClassOf
http:/fwww. example.org/schemasivehicles#van

http:/ fvw. example org/schemas/vehicles#Passengervehicle

hittp Avwew. w3.org/2000/0 1/ rdf-schema#subClassOf
http:/fwvew. w3 .o 0/01/ rdf-schema#subClassOf

hitp://example.orgischemas/vehicles#MiniVan

<?xml version="1.0"72>

<!DOCTYPE rdf:RDF [<!ENTITY ==d "http://www.w3.org/2001/XMLSchemag™>] >

<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1993/02/22-rdf-syntax—ns§"
xmlns:rdfs="http://www.w3.org/2000/01/rdf-schemaf"”
xml:base="http://example.org/schemas/vehicles">

<rdf:Description rdf:ID="MotorVehicle">
<rdf:type rdf:rescurce="http://www.w3.orqg/2000/01/rdf-schema#Class"/>
</frdf:Description>

<rdf:Description rdf:ID="PassengerVehicle">
<rdf:type rdf:resource="http://www.w3.o0rg/2000/01/rdf-achenafClass"/>
<rdfs:subClas=0f rdf:resource="#MotorVehicle™/>

</rdf:Description>

15



Web Semantica

translator

rdfs:domal® - T Mdfsirange g

rdfs:damain — _ - rdfsirang® "o
author

A A

!
I

1
1
Colleen
|

title  year

Y iy

The First Man
[ in Rome ] { 1990

author —I- foaf:name | Julius Caesar
|

e 1

|

title !
I ; author —h- foaf:name m| Aulus Hirtius
|
1.4 |
Bellum Civile e __ I
translator —-— foaf:name w |, M. Carter

© Class ® Resource :] String Literal ——¢» “is-a-kind-of" Relation
(rdfs:subClassOf)

Property C] {(gregorian) Year Literal ----> “is-a” Relation (rdf:type)

Cilflus 16
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Web Semantica

A A OV
I —II—————
OWL (Ontology Web Language) extiende la semantica de RDFS
para describir formalmente las clases y propiedades de recursos.

#Comestible

#Pescado

B Permite expresar restriciones entre clases.
(owl:disjointWith; owl:equivalentClass)

#Came

B |ntroduce nuevos constructores de clases.
(owl:intersectionOf; owl:unionOf; owl:complementOf)

B Permite expresar caracteristicas de las relaciones. hasParent
(owl:inverseOf; owl: TransitiveProperty; ...) Matthew™ > pccygd -~~~ dean

B Permite expresar restricciones a las propiedades.
(owl:allValuesFrom;owl:someValuesFrom; owl:cardinality; owl:hasVallue; ...)

CIUS 17



Web Semantica

OW

[\ A

OWL sigue el paradigma de la |l0gica descriptiva, con lo que es
posible usar razonadores para inferir nuevo conocimiento gue no

esta explicitamente representado en la ontologia.

Resolucion de consultas semanticas (SPARQL)

Clasificacion de clases dentro de una jerarquia.

Clasificacion de instancias en la que se determina a qué clases de
la jerarquia pertenecen.

Deteccidon de reduncias en la clasificacion de instancias.

Chequeo de consistencias en la que se comprueba si la jerarquia
de clases es correcta.

Cilflus 18



Web Semantica

OW

[\ A

B Chequeo de consistencias en la que se comprueba si la jerarquia

de clases es correcta.

COwW C vegetarian

vegetarian = animal N Veats.—animal N
Veats.—(3partOf .animal))
madCow = cow n Jeats.(brain L IpartOf .sheep)

(animal U JpartOf .animal) N (plant U dpartOf . plant) . L

L] warnan #1
sheep 3

ﬂ vegetarian #1
= C oy #1
rmad oo #

~

vegetarian #1
cow %1
. tmadd cow #1

E| hones . . sheep #1
brain #1 Mad cow es inconsistente hione #1
= cormpany #1 farain #1

hus comparny #1
haulage company #1
dog #1

o TIVS

= company #1
bus company #1
haulage compary #1
= [2] female #1

19



Web Semantica

¢, Donde se almacenan los datos semanticos con los que describen

los documentos Web?

B Bases de datos cuyo esquema de datos esta definido a traves de
ontologias representadas en RDFS (base de datos semanticas).

Necesidad de un lenguaje de consultas semanticas para acceder a
los datos de la ontologia: SPAROL.
liiivos o P

L IO L IO
@igdata.

oy sysfap

soL SPARQL
Q cumulusrdf

BD HIRDF
relacional l I
20
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Web Semantica

SPAROL es un lenguaje de consultas semanticas basado en las
busqueda de grafos.

B |a consulta describe el patron de grafo RDF que se quiere buscar
en el grafo RDF del repositorio.

Grafo consulta

http:”c'”dades'co\r”’sa”@ PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX actor:  <http://actor.com/>

PREFIX ciudad: <http://ciudades.com/>

actor:estudia SELECT ?pers
H FROM  <http://actor.com/actores>
http://actores.com/Actor WHERE {
?pers rdf:type actor:Actor.

?pers actor:estudia ciudad:San_Sebastian.
rdf:type }

Cilflus 21



Web Semantica
NAN

SPAROL es un lenguaje de consultas semanticas basado en las
busqueda de grafos.

B |a consulta describe el patron de grafo RDF que se quiere buscar
en el grafo RDF del repositorio.

Grafo consulta Repositorio RDFS

http://ciudades.com/San@— ——————————————— ttp://ciudades.com/San@

\

—————— 2 actor:estudia

______ -_—— http://actores.com/Actor
actor:nacido_en
_________ > rdf:type

http:l/actores.com/AIfredo_LE'

\/ actor:funda

http://ciudades.com/Teatro_Un@

22



Web Semantica
AAN

SPARQL permite consultas basadas en diferentes patrones de
grafos:

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name Zmbox
D De grupo ({ }) WHERE { { ?x foaf:name ?name . }
{ ?x foaf:mbox ?mbox . }
}

PREFIX dcl0: <http://purl.org/dc/elements/1.0/>

> Alternativos (UNJON) | s sl e,

SELECT ?title
WHERE { { ?book dclO:title ?title } UNION { ?book dcll:title ?ticle } }

PREFIX dc: <http://purl.org/de/elements,/1.1/>

> Opcionales (OPTIONAL) |sseer Sal e

WHERE { ?x de:ticle ?title .
OPTIONAL { ?x ns:price ?price . FILTER (?price < 30) 1}
}

D De rafOS nombrados (G RAPH) PREFIX foaf: <http://zmlns.com/foaf/0.1/>
EJ PREFIX data: <http://example.org/foaf/>
SELECT ?nick
FROM WAMED <http://example.org/foaffaliceFoaf>
FROM WAMED <http://example.orqg/foaf/bobFoaf>
WHERE
i
GRAPH data:bobFoaf {

?x foaf:mbox <mailto:bobfwork.example> .
?x foaf:inick ?nick }

CIUS 23




Web Semantica

En SPARQL Se pueden introducir filtros con los que se restringen los
valores de los nodos que forman parte de la solucion (FILTER)

Flltros funCIOnaleS PREFIX foaf: <http://zmlns.com/foaf/0.1/>

SELECT ?name
WHERE { ?x foaf:name ?name

Flltros de teXtO FILTER regex(?name, ""~ali"™, "i™) }

Filtros de términos RDF

PREFIX foaf: <http://xmlins.com/foaf/f0.1/ >
PREFIX ==sd: <http://www.w3.org/2001/XMLSchema$>
Flltros de fechaS y numeros PREFIX eg: <http://biometrics.example/ns»
SELECT ?name ?=shoeSize
WHERE { ?x foaf:name ?name ; eg:shoeSize ?shoeSize .
FILTER | datatype |[?shoeSize) = =x=d:integer } }

v V.V VvV

SPARQL permite la consulta federada de repositorios semanticos
(SERVICE)

PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT “name

FROM <http://exanmple.org/myfoaf.rdf>

WHERE

{
<http:f/example.org/myfoaf/I> foaf:knows ?person .
SERVICE <http://people.example.org/spargls> {

?person foaf:name ?name . }

Cihjflus | ”




Web Semantica
N\ AAN

Analizan los documentos Web para extraer automaticamente los
datos con los que se poblaran las ontologias.

B Usan técnicas avanzadas de procesamiento de lenguaje natural
combinadas con tecnicas estadisticas y de machine learnnig para
crear las instancias de las clases y las relaciones entre ellas.

"En San Sebastian hice una funcion en el teatro, y cuando sali en el

primer mutis y me aplaudieron, vi un destello, un relampago ttp://ciudades.com/San@

gue me inundo, y una voz me dijo: 'Tu tienes que ser comico'.

Se me quedo tan grabado que he sido comico porque no e /)
habria sabido ser otra cosa", explicaba Alfredo Landa. L g=el RS OETPET £ O TE

AllT habia cursado el bachillerato, pero habia MM
http://actores.com/Actor

nacido en Pamplona el 3 de marzo de 1933.
rdf:type

Alfredo Landa Areitio, uno de los actores mas ~

queridos por el publico a lo largo de méas de 120 -sznnoteai
peliculas, siempre supo que tenia una conexion = & kim

especial con el pueblo llano, aunque finalmente
En San Sebastian fundo con varios amigos el Teatro Universitario, httpi//aﬂores-Com/A'fre@

también conquistara a la elite intelectual.
curtiéndose en el humor de Mihura, Jardiel Poncela o Capote, y en
1958 se trasladé a Madrid.

| |
CI U S http://ciudades.com/Teatro_U@ o5




Web Semantica
N\ AAN

B Usan tesaurus, colecciones de téerminos y ontologias para facilitar
la deteccion de las instancias de la ontologia.

> Adaptacion del anotador para un dominio y problema especifico.

B Supervision manual del proceso de anotacion (p.e., active learning).

G GATE I Messages | @mp:,’,‘gmlu.... |
i :‘l‘::::;mx [Ainaration sets | [Annotations bst| | Co-referance Ecttor | S_

b4

| [¥] Organization
[GATE HOME : w Original markups
|| E6es | iovies | deWnioad | SUBBG | Stience | Business | EdUEENon 2B

|| developers | news | credits |

WICATE is.__ the EEIBSE of Natural Language Engineering, the [ESRE of [
\finformation Extrac a leading 1oolkit for Text Mining -
lfusec worlchide by thousands of SEIEAMISTS, Eampanies, faathers and ] Be

[students my.
lficomprised of an architecture, a fig8 open source framework (or SDKG |= =
\l=nd graphical development environment - =
fused for all sors of language processing tasks, including [AFGRmENGN [ head
BERIFEELAN in many languages ] htenl
Wfunded by the EPSRC. BESRC, AHRC, the ELl and commercial users

W100% Java refi |@n
PcEs inthe A4 ¥ x 1 s ] input
0 Document Reset PR 110 years old i)

9 .t Language Resources ATE, A General Architecture for Text Engineering
& http:{/gate ac.uk_0(

L2 ﬁ Processing Resources

& & ANNIE OrthoMatcher

®.c ANNIE NE Transduc

B v poS Tagger.
il ANNIE Sentence Spili
g WINE Cazeneer 09

t., ANNIE English Toker

Hcompatible wit| Organization ]'| - A
-Data stores lfbased on MVC H | E—
faevelopment, - type - b o L]
ume projects: A b LS (o Ee
T Ts] (jMUSG e L e
] i M lerce-rindar] P Dpen Search & Annotate tool dilg '::p,
|M|n'|e'rvpe |.'| LR samcleafd : : = o
gate SourceURL | lnttp// Es..Twe ..‘-.".’.U.'.‘.!‘.‘Eﬁ?‘.?.’.’.“ﬂ”.{%.a;:‘. B ermousmess o || 1
a 367| 33|{href=teaching.ntml} (=1 | 7] yiie
-
L Ea riginal mark of 404] 35(nrer=nitp /tstora) (=] f
a Original markups| 533) $55) 37|{href=ie/index him(}
|[oroanization | 588 593108 vpe=) 1 |
y i mar— [}

[

56 Annotations (1selected)
| Document Editor | Initialisation Parameters |

== |
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2001 — 2006: énfasis en el uso de tecnologias semanticas para
la resolucion de problemas en dominios acotados.

B No hay una unica Web Semantica: existen conjuntos de
Islas de datos que no estan conectadas entre si y en las que
el conocimiento se modela a traves de ontologias diferentes.

aTags for
<™
DrugBank
Diseasome
DBpedia
DailyMed P

CifTIUS
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2006 — ...: énfasis en enlazar los datos u ontologias que se
desarrollan en esos dominios acotados.

B Se expone el contenido de las bases de datos para que
sea accesible a traves de la Web.

B Enlazar documentos web < Enlazar bases de datos.

Cilfjus
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Linked Data

“Indeed, one of the main driving forces for the Semantic
web, has always been the expression, on the Web, of
the vast amount of relational database information
In a way that can be processsed by machines.”

“The Semantic Web is not designed just as a new data model
- it is specifically appropriate to the linking of data of many
different models. One of the great things it will allow is to
add information relating different databases on the
Web, to allow sophisticated operations to be performed
across them.”

Tim Berners-Lee, http://www.w3.org/Designlssues/RDFnot.html, Septiembre
1998
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Linked Data

“The Semantic Web isn't just about putting data on the web.
It 1s about making links, so that a person or machine can
explore the web of data. With linked data, when you have
some of it, you can find other, related, data.”

Tim Berners-Lee, http://www.w3.org/Designlssues/LinkedData.html, Julio 2006
http://www.ted.com/talks/tim_berners _lee_on_the next web.html

rdf:type
“ rc.cygri P

foaf:name

Richard Cyganiak
foaf: based_near/

dbpedia:Berlin

3.405.259

I h ay que (rdbpedia:B.erl ‘‘‘‘‘ i

in )
enlazarlos!!

R

skos:subject
Cilflus 30




Linked Data

Se establecen un conjunto de reglas o principios de diseio que se
deben sequir para facilitar la publicacion y enlazado de los datos.

©® Usar URIs para nombrar cualquier recurso que se quiera
Identificar o referenciar

> Recursos de informaciéon (paginas web, imagenes, etc.)

http://dbpedia.org/page/Santiago_de_Compostela

About: Santiago de Compostela

An Entity of Type : PopulatedPiace, from Named Graph © hitp /idhpedia org, within Data Space © dbpedia org
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Linked Data

Se establecen un conjunto de reglas o principios de diseio que se
deben sequir para facilitar la publicacion y enlazado de los datos.

©® Usar URIs para nombrar cualquier recurso que se quiera
Identificar o referenciar

> Entidades (personas, lugares, enfermedades, etc.)

http://dbpedia.org/resource/Santiago_de Compostela

—<rdf:RDF>
— <rdf:Description rdf:about="http://dbpedia org/resource/Pabell%C3%B3n_Multiusos Fontes_do_Sar">
<dbpedia-owl:location rdf:resource="http://dbpedia org/resource/Santiago_de_Compostela”/>
<dbpedia-owl:owner rdf:resource="http://dbpedia org/resource/Santiago_de Compostela”/=
<dbpprop:owner rdf:resource="http://dbpedia.org/resource/Santiago_de_Compostela" /=
</rdf:Description>
—<rdf:Description rdf:about="http://dbpedia org/resource/Alfonso_VI_of Le%C3%B3n_and Castile">
<dbpedia-owl:birthPlace rdf:resource="http://dbpedia org/resource/Santiago_de_Compostela"/=
<dbpprop:birthPlace rdf:resource="hitp://dbpedia org/resource/Santiago_de_Compostela"/>
<dbpprop:placeOfBirth rdf:resource="http://dbpedia org/resource/Santiago_de Compostela”/>
</rdf:Description>
— <rdf:Description rdf:about="http://dbpedia org/resource/Kingdom_of Galicia">
<dbpedia-owl:capital rdf:resource="http://dbpedia.org/resource/Santiago_de_Compostela"/>
</rdf:Description>
—<rdf:Description rdf:about="http://dbpedia org/resource/People’s Party of Galicia">
<dbpedia-owl:headguarter rdf:resource="hitp://dbpedia org/resource/Santiago_de_Compostela”/>
</rdf:Description>
— <rdf:Description rdf:about="http://dbpedia org/resource/ Tom%C3%Als Re%C3%Blones">
<dbpedia-owl:birthPlace rdf:resource="http://dbpedia org/resource/Santiago_de_Compostela"/>
<dbpprop:cityofbirth rdf-resource="http://dbpedia org/resource/Santiago_de_Compostela”/>

m <dbpprop:placeOfBirth rdf:resource="http://dbpedia. org/resource/Santiago_de_Compostela"/>
I I </rdf:Description> 3 2



Linked Data

® Usar HTTP URIs con el objetivo de facilitar el acceso a la
representacion formal (RDF) del recurso

> ¢ Como se puede acceder a una entidad a través de HTTP URIs?

Identificador
de la entidad

303 redirect
with
content negotiation

)

http://dbpedia.org/data/Santiago_de_Compostela.rdf  http://dbpedia.org/page/Santiago_de_Compostela

application/rdf+xml wins text/html wins

de la entidad habla de la entidad

CIUS 33
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Linked Data

® Incluir enlaces a otras URIs para que se pueda descubrir

nueva informacion.

http://dbpedia.org/resource/Category:
Java_development_tools

About: Java development tools
An Entity of Type : Concept, from Named Graph : htip://dbpedia.org, within Data

Space - dbpedia org

uni>ersia »nnotation

2
DBpadia

Property
http://www.gsi.dec.usc.es/ontology/universia/resource/ dvfw‘y,",,m,A
Taxon_dbpedia_34664545 o :
Taxon_d bpedla_34664545 at Universia annotation skos-prefLabel :

http:/Awan w3 org/ns/provwasDerivedFronm
is determs subject of .

hittp://'www.gsi.dec usc. es/ontology/universia/resource/Taxon_dbpedia_34664545

«

Property Value -

universiazentry

<http://dbpedia.org/resource/Category:Computer_programming_tools= -
<http://dbpedia.org/resource/Category:Existentialism= .
<http://dbpedia.org/resource/Category:Java=

<http://dbpedia.org/resource/Category-JavaServer_Faces=
<http://dbpedia.org/resource/Category:Java_APIs=
<http://dbpedia.org/resource/Category:Java_applications>
<http://dbpedia.org/resource/Category-Java_development_tools
<http://dbpedia.org/resource/Category:Java_libraries>
<http://dbpedia.org/resource/Category-Java_platform=
<http://dbpedia.org/resource/Category:Java_programming_language
<http://dbpedia.org/resource/Category:Java_specification_requests=
<http://dbpedia.org/resource/Category:Java_virtual_machine=
<http://dbpedia.org/resource/Category:Libraries=

Space : dbpedia.org

About: Java programming language
An Entity of Type : Concept, from Named Graph : http-//dbpedia.org, within Data

Value

skos-Concept

Java development tools

http //es dbpedia org/resource/Categoria Herramientas_de_desarrollo_para_Java
http://de.dbpedia.org/resource/Kategorie-Java-Programmienwerkzeug
http://ja.dbpedia.org/resource/Category-Java —Jl
category:Java_platform_software

category:Computer_programming_tools

Java development tools

http://en wikipedia_orgéwiki/Category:Java_development_tools?oldid=489919550
dbpedia-Borland_Together

dbpedia-Eclipse_(software)
dbpedia-GNU_Compiler_Collection
dbpedia:JSwat

dbpedia-TMate

dbpedia:Astah*
dbpedia:Apache_Continuum

u dbpedia Greenfoot

http://dbpedia.org/resource/Category:
Java_programming_language

3
MIEI

<http://dbpedia.org/resource/Category:Programming_paradigms=
<http://dbpedia org/resource/Category-Record_labels_established_in_1953=

Property
universia:Taxonpath_dbpedia_34664545

rdf-type »
rdfs:label
owl:sameAs

is universia:taxon-ref of

This page shows information obtained from the SPARCL endpoint at http://tec_citius.usc.es/universia/spargl/.
As Turtle | As RDE/XML | Browse in Disco | Browse in Tabulator | Browse in Openlink Browser

skos broader

Value

skos:Concept

= Java programming language

» hitp/fel dbpedia org/resaurce/Kamnyopia-Java
= http://es.dbpedia.
= hitp://ir dbpedia org/resource/Catégorie-Java

= http://it.dbpedia.orgfresource/Categoria:Linguaggio_Java
= hitp//ja dbpedia org/resource/Category Java

= category:Sun_Microsystems

ategoria:Lenguaje_de_pi in_Java

u categary-Java_platform

= category:Java_programming_language_family

= category-Class-based_programming_languages

= category:Concurrent_programming_languages

= category:Object-oriented_programming_languages

skos:prefLabel

is dcterms:subject of

o TIVS

= Java programming language

http:/iwnw.w3.org/ns/provéwasDerivedFrome  http://en.wikipedia.org/wiki/Category:Java_pragramming_language?oldid=494
= dbpedia:Todd_Greanier

® dbpedia:The_Java_Posse

u dbpediz FormEngine

» dbpedia Michael_Kalling
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Linked Data

® Aportar informacion util haciendo uso de estandares para la
descripcion de entidades (RDF) y consulta de datos (SPAROL).

> Proveer servicios de resolucion de consultas semanticas: SPARQL

endpoints.

http://tec.citius.usc.es/universia/sparq|

Query
Default Graph URI
http:/f'www.gsi.dec.usc.es/ontology/universia

Jse only local data (including data retrieved before), but do not retrieve mare |L]
Query text

PREFIX lom: <http://www.gai.dec.usc.ea/ocntoclogy/univeraia/reacurce/>

SELECT distinct ?rescurce shere

{
?regource lom:classification-ref ?classif .
2classif lom:taxcnpath-ref ?taxcnpath .
2taxenpath leom:scurce ?3curce .
?taxcnpath lom:taxon-ref ?taxen .
YLaxcn lom:entry Yentry
FILIER (regex (?entry, "Java_programming language™))

Display Results As: HTML - Rigorous check of the query
Execution timeout, in milliseconds, values less than 1000 are ignored Run Guery Reset

o TIVS

http://tec.citius.usc.es/universia/spargl/?default-graph-
uri=http%3A%2F%2Fwww.gsi.dec.usc.es%2Fontology%2Funiversia&should-
sponge=&query=PREFIX+lom%3A+%3Chttp%3A%2F%2Fwww.gsi.dec.usc.e
s%2Fontology%2Funiversia%2Fresource%2F%3E%0D%0A%0D%0ASELEC
T+distinct+%3Fresource+where+%0D%0A{%0D%0A+++%3Fresource+lom%
3Aclassification-ref+%3Fclassif+.%0D%0A+++%3Fclassif+lom%3Ataxonpath-
ref+%3Ftaxonpath+.%60D%0A+++%3Ftaxonpath+lom%3Asource+%3Fsource
+.9%0D%0A+++%3Ftaxonpath+lom%3Ataxon-
ref+%3Ftaxon+.%0D%0A+++%3Ftaxon+lom%3Aentry+%3Fentry%0D%0A++
+FILTER%28regex%28%3Fentry%2C+%22Java_programming_language%?2
2%29%29%0D%0A}&format=text%2Fhtml&debug=on&timeout=

| resource

|http:.-".-"w1.'.'v.r. gsi.dec.usc.es/ontology/universia'tesource/ LOM 346659080
|http:.-".-"w1.1.'ﬂ.ar. gsidec.usc.es/ontology/universiaresource LOM_34668373
|http:.-".-"w1.'.'v.r. gsi.dec.usc.es/ontology/universia‘resource LOM 34664545
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Linked Data

® Aportar informacion util haciendo uso de estandares para la
descripcion de entidades (RDF) y consulta de datos (SPAROL).

> Construir las ontologias haciendo uso de vocabularios u otras
ontologias utilizadas con frecuencia.

o TIVS

Vocabulary prefix| Vocabulary link Number of usages in data sets
dc http://purl org/dc/elements/1.1/ 92(31.19 %)
foaf http://xmlns com/foaf/0.1/ 81 (27.46 %)
skos hitp:/wwww3.org/2004/02/skos/core# 58 (19.66 %)
geo http://www.w3.org/2003/01/geo/wgs84 pos# 253 (847 %)
xhtml http-//warw w3 org/1999/xhtml/vocab# 19 (6.44 %)
akt http://www.aktors.org/ontology/portal# 17(5.76 %)
bibo http://purl org/entology/bibo/ 14 (4.75 %)
mo http://purl org/oniology/mo/ 13 (4.41 %)
veard http-//warw w3 org/2006/veard ns# 10 (3.39 %)
sioc http://rdfs org/sioc/ns# 10 (3.39 %)
cc http-//creativecommons org/ns# 8(2.71 %)
geonames http://www geonames org/ontology# 6(2.03 %)
frbr http-//purl org/vocab/frbr/core® 6 (2.03 %)
xsd http:/www.w3 .org/2001/XMLSchema# 6(2.03 %)
time http:/wwrw w3 org/2006/time# 5 (1.69 %)
event http://purl org/NET/cddm/event. owl# 5(1.69 %)
dbpedia http://dbpedia.org/resource/ 53(1.69 %)
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Linked Data

NDAMENTO

Se establecen un conjunto de reglas o principios de diseio que se
deben sequir para facilitar la publicacion y enlazado de los datos.

*\i 7 Machine-rea |
7 Non-proprietary o™
: " RDF standards
ls * Linked RDF

'OUR pATA 5%F
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Linked Data

DATASETS

DBpedia
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Linked Data
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Linked Data
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Dataset Tamano Organizacion
LinkedGeoData 3000 millones triplas Universitat Leipzig
Freebase 1900 millones triplas Google
UK Legislation 1900 millones triplas UK Government
Universitat Leipzig
DBpedia 1890 millones triplas Universitat Mannheim
Openlink Software
YAGO 1200 millones triplas Max Plank Institute Informatik
BBC Programmes 600 millones triplas BBC
UniProt 300 millones triplas Swiss Institute of Bioinformatics
Europeana 117 millones triplas The Europeana Foundation
TOTAL 62000 millones triplas (870 datasets)

o TIVS
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Linked Data

» A

Extraccion automatica de tripletas RDF a traveés del procesado de
informacion estructurada publicada en:

B Bases de datos relacionales

%\.
rdf:type’
'/7/@\1 IIlIlEMauster N\ 1"
siteNo | name parish classification \Q_

rdf:typé-.l
1 Dirleton Castle | Dirleton | defence M SitéNo
Dirleton Cottage | Dirleton | residential

2

“Ditleton Castle”
3 | Drem Aifield | Dirleton | military ? D2RQ —= Dinelontastie
4 XQuery _name

Jamie's Neuk Dirleton | military ‘classification - ~
Sporal — N
"defence"” ‘parish™
i f ( ) "Dirleton”
3 =T 5 -l "
<div about .-’al1::&;’1::}?1:3!1:r:uuhle_wlth_hnl_:l > <http://example.com/bob/photos/sunset . jpg>
<h2 property="dc:title">The trouble with Bob</h2>
The trouble with Bob is that he takes much better photos than I do: /\\
<div about="http://example.com/bob/photos/3unsetc.jpg"> d . l/ de:creator
<img src="http://example.com/bob/photos/sunsetc.jpg™ /> c:title
<span property="dc:title">Beautiful Suns=set</span> ‘/
by <span property="dc:creator">Bob</span>. .
e e "Beautiful Sunset™ "Beh"

< /dive
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Linked Data

B Documentos con estructura a partir de la cual se crea la ontologia
en la que se representaran los datos.

Calgary l |http://en.wikipedia.org/wiki!Calgary

‘ <http://dbpedia.org/resource/calgary>
dbpedia:native_name “Calgary” ;

dbpedia:elevation “1048" ;

dbpedia:population_ecity “988193~

dbpedia:population_metro “1079310"

Downtown Calgary ¥

Govemment | mayor_name
- Mayor Dave Bronconnier - :
Pt minyors) dbpedia:Dave_ Bronconnier ;
- Calgary City Council _
Governing body governing_body
- 1. Owen A Tobert . . .
Jnager e dbpedia:Calgary City Council ;
Arealtl - -
- City 726.50 km* (280.5 sq mi) ..
- Matro 5,107.43 km® (1,972 sq mi)
Elevation 1.048 m (3.438.21M)

Population (2006}
- City

988,193
- Density 1,360.2%km* (3.522 9/sq mi)
- Metro 1,079,210
- Population 3rd

rank
- Matro rank




ldentificar y describir semanticamente los téerminos relevantes
de un documento a través de los datos de repositorios linked data.

AlchemydPl®
New Web Code Draws Concern Over Privacy Risks
B/ TANEINA VEGA TextRazor.
Published: October 10, 2010
‘Worries over Internet privacy have spurred lawsuits, conspiracy RECOMMEND
theories and consumer anxiety as marketers and others invent new o TWITTER DBpediatadi

ways to track computer users on the Internet. But the alarmists have [ LinkeEDin

not seen anything vet.

Enlarge This Image

Fistick Times

Samy Kamkar created software to
show how thoroughly computers could
be infitrated by the latest Web
technology.

Related

Times Topic: Privacy

Add to Portfolio

Apple Inc

Wicrosoft Corp

Go to your Portfolio »

o TIVS

B commMENTS (41)

P
In the next few vears, a powerful new B SIBNINTS E- W ‘

MAIL
suite of capabilities will become

5 FRINT
available to Web developers that could

B =mncLE PacE

users online activities. Nearly
everyone who uses the Internet will ‘

give marketers and advertisers access [rernacny B
to many more details about compm% =
ARE

DEvELOREE
face the privacy risks that come with ook B
those capabilities, which are an
integral part of the Web language that
will soon power the Internet: HTML 5. ..‘ ontotext

The new Web code, the fifth version of Hypertext Markup
Language used to create Web pages, is already in limited

use, and it promises to usher in a new era of Internet z&i‘lliﬂi‘a‘

browsing within the next few vears. It will make it easier D

for users to view multimedia content without downloading

extra software; check e-mail offline; or find a favorite ‘ e

restaurant or shop on a smartphone. ———
ADEGA 4

http://dbpedia.org/resource/Web_page

http://dbpedia.org/resource/marketing

= SIGN IN TD E-
MAIL

=0 FRINT

B siNGLE PAzE

the next few vears, a powerful naw

availabla to Web developers that d
give marketers and advertisers a
to many more details about compter

users online activities. Nearly

@ REFRINTS
SHARE
evervone who uses the Internet w

face the privacy risks that come w

those capabilities, which are an

integral part of the Web language that

will soon power the Internet: HTML 5.

The new Web code, the fifth version of Hypertext Markup
Language used to create Web pages, is already in limited

use, and it promises to 1 a new era of Internet

browsing within the few wears. It will make it easier
for users to view timedia content without downloading
extra softwap€; check e-mail offline; or find a favorite

or shop on a smartphone.

http://dbpedia.org/resource/Web_page

http://dbpedia.org/resource/Smartphone
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Linked Data (app)

DBpedia ha sido creada con informacion extraida de .%,
Wikipedia y representada a traves de ontologias que SN
estan basadas en vocabularios estandar. DBPEd'a

m 3.77 millones de entidades y 1200 millones de triplas RF _‘
> 764.000 personas

> 192.000 organizaciones -

> ...

m 700.000 categorias Wikipedia

Cilflus 8



Linked Data (app)

All'your Documents Enriched with Graph Annotations ADEGA ..

‘ LEVEL 1 2 3 4 l

EXTRACCION DEL CONTEXTO

0.71 | Tebas Y Frequencia
0.65 | Necropolis Similitud
0.64 | Faraones
0.61 | .. e

!

TOU>PAO

TR 5
TR 5
TR 5

ANOTACION /

Luxor forma parte de la aggegua ciudad
llamada Uaset (en egjp€io antiguo), o también

conocida como Tebas (en griego),
denominada por Homero "La ciudad de las _—
cien puertas", por las numerosas puertag

OQZ—2DMmMm—-Ar—m

Z0—=-H>»O0—TM——=-2mM0 —

Es la ciudad de los grande os del
antiguo Egipto v Karnak), y de las
célebres necropolis de la ribera ...

Cilflus 20



Linked Data (app)

A A on AD

A

All your Documents Enriched with Graph Annotations ADEGA ..

B Algoritmo basado en contexto y en relaciones semanticas

B Tecnicas de procesamiento de lenguaje natural y recuperacion de
iInformacion

B Consultas SPARQL para obtener datos de la DBpedia [R50

—&— Depth limit=4
w—— Depth limit=3
—— Depth limit=2
‘ Resultados de exploracidon para 1 término
0.7
o6 Variable Value
2 . Average nodes visited 248,035.02
2 Average nodes discarded 199, 461.73
04 Average nodes processed 48,573.29
o Average literals processed 44,165.53
“ Average URL processed 4,407.76
02 Average number of SPARQL queries 22, 882.64
o Mean time per query in ms. 9.91
Mean time of ADEGA (depth=3) in ms. 376,414.17

I I I I I I Tty 3,
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
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Linked Data (app)

All your Documents Enriched with Graph Annotations ADEGA ..

2.0
B [ndexacion de las relaciones de texto y de las etiquetas

de todos los nodos de |la DBpedia (Lucene) El weonm

Tipo relaciones Tamaiio

Texto 13,3 GB
Etiquetas 951 MB

| Drnr‘nmpllfn del grnfn de conectividad entre todos los

nodos de la DBpedia: qué relaciones establece un nodo {"%;
con todos los otros nodos de la DBpedia (Cassandra) Cassandm

Tipo relaciones Tamano N° Triplas
Redirects 1,03 GB 5.074.070
SKOS

DCterms 2,10 GB 15.842.441
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Linked Data (app)

All your Documents Enriched with Graph Annotations ADEGA ..

2.0
B Simplificacion del algoritmo

> Heuristica para la identificacién del grafo solucién
> Mejora del algoritmo de exploracién de grafos RDF

> Inicialmente Unicamente se exploran relaciones jerarquicas

Algoritmo F1-score

The Wiki Machine 59,5%

DBpedia Spotlight (best conf.) 56,0%

ADEGA 47,2%

DBpedia Spotlight (no conf.) 45,2%

Zemanta 39.5% N° términos Profundidad Tiempo (ms)
Open Calais + Naive 16,7% 1 4 6600
Alchemy 14,7% 10 4 19100
Ontos + Naive 10,6%

Open Calais 6,7% 20 4 31000
Ontos 1,5% 30 4 37300
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All your Documents Enriched with Graph Annotations ADEGA ..
2.0

http://tec.citius.usc.es/adega/Search

BE#

Worries over Internet privacy have spurred lawsuits, conspiracy
theories and consumer anxiety as marketers and cothers invent
new ways to track computer users on the Internet. But the
alarmists have not seen anything yet. In the next few years. a
powerful new suite of capabilities will become available to Web
developers that could give marketers and advertisers access to
many more details about computer users’ online activities. Nearly
everyone who uses the Internet will face the privacy risks that
come with those capabilities, which are an integral part of the
Web language that will soon power the Internet: HTML 5. The
new Web code, the fifth version of Hypertext Markup Language
used to create Web pages, is already in limited use, and it
promises to usher in a new era of Internet browsing within the
next few years. It will make it easier for users to view multimedia
content without downloading extra software; check e-mail
offline; or find a favarite restaurant or shop on a smartphone.

o TIVS

1868.34283

186.69124

184 8833

182.0438

181.99866
178.46399
173.96863
156.43744
154 67593
153.05908
151.779945
14966597
144 12123

139.8556

http://dbpedia.org/rescurce/Advertising

ADEGA A,

List of Nodes

http-//dbpedia org/resource/Category-Emation =

http-//dbpedia orgfresource/Category-Art_media

http.//dbpedia org/resource/Category-Film_and_video_technology

http-//dbpedia org/resource/Category-Sociaty

http.//dbpedia org/resource/Internst

http-//dbpedia orgfresource/Category Ted MNelson

http.//dbpedia org/resource/Category-Self

http-//dbpedia org/resource/Category World_Wide Web

http.//dbpedia org/resource/Category-Fear

http://dbpedia org/resource/Categary-Hypermedia

http://dbpedia org/resource/Risk

http.//dbpedia org/resource/Hypertext

http-//dbpedia org/resource/Category-Visual_arts

<

LI [
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Linked Data (app)

Clasificacion de recursos de la biblioteca Universia

http://tec.citius.usc.es/universia/lookup/

uni>ersia »nnotation -«

Refactoring for parameterizing Java classes.

Type safety and expressiveness of many existing Java libraries and theirclient
applications would improve, if the libraries were upgraded to definegeneric class...

Pointer analysis for Java programs : novel techniques and applications.

Thesis (Ph. D.}--Massachusetts Institute of Technology. Dept. of Electrical Engineering
and Computer Science, 2006.. Includes bibliographical references (p. 193...

6.035 Computer Language Engineering (SMA 5502), Fall 2002. Computer
Language Engineering (SMA 5502).

Analyzes issues associated with the implementation of higher-level programming
languages. Fundamental concepts, functions, and structures of compilers. The inte.

The subway libraries.

Thesis (M. Arch.)—-Massachusetts Institute of Technology, Dept. of Architecture, 2006..
This electronic version was submitted by the student author. The certif._.

Solving large stochastic planning problems using multiple dynamic
abstractions.

Thesis (Ph. D.}--Massachusetis Institute of Technology. Dept. of Electrical Engineering
and Computer Science, 2005 . Includes bibliographical references (p. 165

A strategic method to establish sustainable platform businesses for next-
generation home-network environments.

Thesis (M.B.A.)-Massachusetts Institute of Technology. Sloan School of Management.
2006.. Includes bibliographical references (leaves 147-152).. The situation ...

Browse : re-forming the urban library. Re-forming the urban library.

Thesis (M. Arch.)—-Massachusetts Institute of Technology, Dept. of Architecture, 2007..
Includes bibliographical references (p. 97-101).. The urban library has ...

Implementation of a manufacturing process platform.

Thesis (S.M.)-Massachusetts Institute of Technology, Dept. of Materials Science and
Engineering: and. (M.B.A.}-Massachusetts Institute of Technology. Sloan Sc..

o TIVS

uni>ersia
»nnotation

Search

Refactoring for parameterizing Java classes.
Id 34664545

Description Type safety and expressiveness of many existing Java libraries and theirclient
applications would improve. if the libraries were upgraded to definegeneric classes. Efficient
and accurate fools exist to assist clientapplications to use generics libraries, but so far the
libraries themselvesmust be parameterized manually, which is a tedious, time-consuming,
anderror-prone task. We present a type-constraint-based algorithm forconverting non-
generic libraries to add type parameters. The algorithmhandles the full Java language and
preserves backward compatibility. thusmaking it safe for existing clients. Among other
features, it is capableof inferring wildcard types and introducing type parameters
formutually-dependent classes. We have implemenied the algorithm as a fullyautomatic
refactoring in Eclipse.We evaluated our work in two ways. First, our fool parameterized code
thatwas lacking type parameters. We contacted the developers of several ofthese
applications, and in all cases where we received a response. theyconfirmed that the
resulting parameterizations were correct and useful. Second, to better quantify its
effectiveness. our tool parameterizedclasses from already-generic libraries. and we
compared the results tothose that were created by the libraries' authors. Our tool performed
therefacioring accurately — in 87% of cases the results were as good as thosecreated
manually by a human expert, in 9% of cases the ool results werebetter, and in 4% of cases
the tool resulis were worse..

Keywords

Coverage

Language en_US

Ontology URI hitp:/iwaw.gsi.dec.usc_es/ontology/universia/resource/LOM_34664545
DBpedia Categories

http:f/dbpedia.org/resource/Category.JavaServer_Faces
http:f/dbpedia.org/resource/Category.Java
http:/fdbpedia.org/resource/Category:Java_libraries
http://dbpedia.org/resource/Category:Libraries
http://dbpedia.org/resource/Category:Java_development_tools
http://dbpedia_org/resource/Calegory: Programming_paradigms
hitp://dbpedia.org/resource/Category-Java_specification_requests
hitp:/fdbpedia.org/resource/Category:.Java_programming_language
http:/fdbpedia.org/resource/Category:Record_labels_established_in_1953
http:/fdbpedia.org/resource/Category.Java_APls
http:f/dbpedia.org/resource/Category-Java_platform

http://dbpedia.org/resource/Category:Java_applications

54



Linked Data (app)

MENTOR EMPRENDE : PMPRENDE " -5

http://www.redemprendia.org/mentor/mentoremprende

WEB WIKIPEDIA ENIDOS FORMATIVOS
1. La Persona Emprendedora 2. La Idea/Innovacion y su Proteccion

Conceptos Relacionados: Péliza de crédito

. Perfil del emprendedor . Generacion de ideas v
Poliza de crédito
. Competencias del emprendedor . Tipos de innovacidn v en.wikipedia.org
iz sz . iz . Loan
. Formacion para emprendedores v . Proteccion de la innovacion: propiedad v In finance, a loan is a debt evidenced by a note which specifies that, among other things, the principal amount,
industrial interest rate, and date ...

Empréstito

Empréstimo
en.wikipedia.org

Foros para emprendedores Proteccion de la innovacion: propiedad

intelectual

ERASMUS para jovenes emprendedores Normativa para proteccidn de la innovacion

Microcredit
Microcredit is the extension of very small loan s (microloans) to impoverished borrowers who typically lack
. Diagndstico del emprendedor online . Oficinas de registro de la propiedad industrial collateral , steady employment ...
Microcrédito
. Bases de datos de patentes, marcas y disefios Microcrédito

en.wikipedia.org
3. El Plan de Empresa Retail floorplan

Retail floor planning (also referred to as floorplanning or inventory financing) is ... 2012/08/State-Association-
Floorplan-Training-Deck_Final-2012. ...

4. Fin en.wikipedia.org

» Estructura general de un plan de empresa de ProYeCtos

Mezzanine capital

Mezzanine capital, in finance , refers to a subordinated debt or preferred equity instrument that represents a claim
on a company’s assets ...

Capital mezzanine

en.wikipedia.org

Viabilidad comercial v . Financiacidn por recursos propios v

Viabilidad técnica

v . Financiacion ajena o endeudamiento

Perpetual subordinated debt
Perpetual subordinated debt is debt (bonds) with no maturity date for the return of principal, never needs to be
redeemed by the issuer, ...

en.wikipedia.org

Viabilidad econdmico-financiera v » Préstamo bancario

Estructura organizativa

. v = Poliza de crédito
Bridge financing
. A bridge loan is a type of short-term loan , ... pending the arrangement of larger or longer-term financing It is usually
. Ejemplos de planes de empresa « Leasing called a ...

en.wikipedia.org

Guias y herramientas on line para la
elaboracion planes de empresa

« Renting Late fee
A late fee, also known as a late fine or a past due fee, is a charge levied against a client by a company or
organization for not paying a ...

en.wikipedia.org
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Lmked Data (app)

580 millones de entidades, 21.000 millones de relaciones

https://developers.google.com/events/io/sessions/351310959

r~ Freebase
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William Shakespeare - Wikipedia_ la enciclopedia libre
es.wikipedia.org/wiki\William_Shakespeare ~

William Shakespeare (Stratford-upon-Avon, Warwickshire, Reino Unido c. 26 de abril de

1564 — ibidem, 23 de abril/ 3 de mayo de 1616) fue un dramaturgo, ...
Romeo y Julieta - Hamlet - Autoria de las obras de ... - Anne Hathaway

William Shakespeare - Wikipedia, the free encyclopedia

en wikipedia org/wiki’William_Shakespeare ~ Traducir esta pagina

William Shakespeare (26 April 1564 (baptised) — 23 April 1616) was an English poet
and playwright, widely regarded as the greatest writer in the English ...

Naticias sobre shakespeare

Shakespeare para abrir el teldn

El Norte de Castilla - hace 10 horas

En |a tarde del jueves comenzaron los preparativos del montaje, decorado, luces,
saonido y toda la parte técnica del primer espectaculo de la ...

Hamlet de Shakespeare: Exitosa puesta en escena en Teatro Ricardo Blume
Radio Programas del Perll - hace 18 minutos

Peter Brook en el planeta Shakespeare
El Pais.com (Espafia) - hace 1 dia

Biografia de William Shakespeare
www_biografiasyvidas.com/biografia/s/shakespeare htm ~

William Shakespeare. (Stratford on Avon, Reino Unido, 1564-id., 1616) Dramaturgo y
poeta inglés. Tercero de los oche hijos de John Shakespeare, ...

The Complete Works of William Shakespeare

shakespeare mit.edu/ ~ Traducir esta pagina

Welcome to the Web's first edition of the Complete Works of William Shakespeare.
This site has offered Shakespeare's plays and poetry to the Internet ...

Frases de William Shakespeare - Proverbia
www.proverbia.net » Autores» S ¥
= 10 elementos - Recopilacidn de frases de William Shakespeare. Escritor ...

Los amigos que tienes y cuya amistad ya has puesto a prueba . Amistad
Duda que sean fuego las estrellas. duda que el sol se mueva, duda ... Amaor

o TIVS

~ Mas imagenes

William Shakespeare

William Shakespeare fue un dramaturgo, poeta y actor
inglés. Conocido en ocasiones como el Bardo de Avon,
Shakespeare es considerado el escritor mas impaortante
en lengua inglesa y uno de los mas célebres de la
literatura universal. Wikipedia

Fecha de nacimiento: 23 de abril de 1564, Stratford-
upon-Avan, Reino Unido

Fecha de la muerte: 23 de abril de 1616, Stratford-upon-
Avan, Reino Unido

Conyuge: Anne Hathaway (m. 1582-1616)

Peliculas: Romeo + Juliet, 10 Things | Hate About You,
Coriolanus, Mas

Hijos: Hamnet Shakespeare, Susanna Hall, Judith Guiney

Libros y obras de teatro

Hamlet Romeo y Macheth La
1599 Julieta 1811 tempestad
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Conclusiones

Big Linked Data SHARD Cumulusrdf

> Repositorios RDF basados en tecnologia noSQL.
> Razonamiento distribuido con MapReduce

> Consultas SPARQL con MapReduce

Linked Big Data
> Integracion de datos entre repositorios Big Data.

> Anotacion semantica con repositorios Big Data.

Ciifjus 58



Gracias por su atencion
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