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BN
The “new” Semantic Web vision

m To make data machine processable, we need:

Unambiguous names for resources (that may also
bind data to real world objects): URIs

A common data model to access, connect, describe
the resources: RDF

Define common vocabularies: RDFS, OWL, SKOS
Reasoning logics: OWL, Rules

O (Tim
Berners-Lee, May 2006)
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The Semantic Web timeline

Wl /s 7
: SPARQL ), SPARQL 1.1 )

RIF 2
RDFa ).

i

Linked Open Data p.
POWDER 2

Skos

HCLS ).
RDB2RDF
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SPARQL basics




" JE
SPARQL

O are very important for distributed RDF
data

Complex gqueries into the RDF data are often
necessary

E.g.: “give me the (a,b) pair of resources, for which
there is an x such that (x parent a) and (b brother x)
holds” (i.e., return the uncles)

m This is the of SPARQL (Query Language
for RDF)
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SPARQL W3C Rpwverne

O : W3C Recommendation January
15t 2008

O : W3C Working Draft January 5™,
2012

N

An RDF graph is a set of

m SPARQL can be used to express gueries across
, whether the data is stored
natively as RDF or viewed as RDF via
middleware
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" S
SPARQL and RDF

mltis . not the serialization

RDF/XML is the W3C recommendation but it not a

good choice because it allows multiple ways to
encode the same graph

m SPARQL uses the , an
N-Triples extension
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"
Turtle - Terse RDF Triple

Language
m A

N-Triples c Turtle € N3

m A subset of Tim Berners-Lee and Dan
Connolly’s Notation 3 (N3) language

Unlike full N3, doesn’t go beyond RDF’s graph model
m A superset of the minimal N-Triples format

m Turtle has
organization,

with any standards
out has become popular amongst

Semantic Web developers as a human-friendly

alternative to

RDF/ XML
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" S
“Triple” or “Turtle” notation

http:/Awww.w3.0rg/2000/10/swap/pim/contact#Person
http:/Awww.w3.0rg/1999/02/22-rdf-syntax-ns#type

http:/Amwww.w3.org/People/EM/contact#me

ttp:/iwww.w3.0rg/2000/10/swap/pim/contact#fullName

Eric Miller

http:/Awww.w3.0rg/2000/10/swap/pim/contact#mailbox

mailto:em@w3.org

http:/iwww.w3.0rg/2000/10/swap/pim/contact#personalTitle

Dr.
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“Triple” or “Turtle” notation
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" B
“Triple” or “Turtle” notation
(abbreviated)

w3people
w3people
w3people

w3people

: EM#me
:EM#me
:EM#me

:EM#me

contact:fullName "Eric Miller"
contact:mailbox <mailto:em@w3.org>
contact:personalTitle "Dr."

rdf:type contact:Person
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" J
Turtle - Terse RDF Triple
Language

B for RDF
Based on Unicode

m Mechanisms for namespace abbreviation

m Allows according to
subject

m Shortcuts for collections
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" J
Turtle - Terse RDF Triple
Language
m Simple triple:

subject predicate object .

:John rdf:label "John" .

m Grouping triples:
subject predicate object ; predicate object ...

: John
rdf:label "John" ;
rdf:type ex:Person ;
ex:homePage http://example.org/johnspage/ .

F. Corno, L. Farinetti - Politecnico di Torino
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" A
Prefixes

m Mechanism for namespace abbreviation

@prefix abbr: <URI>

m Example:

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

m Default:

@prefix : <URI>

m Example:

@prefix : <http://example.org/myOntology#>
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»
|dentifiers

m URIs: <URI>

http://www.w3.0rg/1999/02/22-rdf-syntax-ns#

m Qnames (Qualified names)

namespace—-abbr?:1localname

rdf:type
dc:title
:hasName

m Literals

"string" (€@lang) ? (" "type)?

"John"
"Hello"(@en-GB
"l.4"""xsd:decimal
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Blank nodes

m Simple blank node:

[] or _ X :John ex:hasFather []

:John ex:hasFather :x .

m Blank node as subject:

[ predicate object ; predicate object ...

[ ex:hasName "John"]
[ ex:authorOf :lotr ;
ex:hasName "Tolkien"]

F. Corno, L. Farinetti - Politecnico di Torino
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'_
Blank nodes

http:fhwww_example. org/staffid/85740

hittp: Awww_example. orgherms/address

4
hitp:/iwww exam P'E-GFQHETWEV Nﬂp:mﬂw-exam ple.orgiterms/postalCode
Bedford 01730
http: fwww_example. orgfterms/straet hittp:/www_example orgfterms/state
1501 Grant Avenue Massachusetts
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" A
Collections

m ( objectl ... objectn)

:docl ex:hasAuthor (:john :mary)

m Short for

:docl ex:hasAuthor
[ rdf:first :john;
rdf:rest [ rdf:first
rdf:rest rdf:nil ]

:mary;

F. Corno, L. Farinetti - Politecnico di Torino
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Example

@prefix rdf: http://www.w3.0rg/1999/02/22-rdf-syntaxns#
@prefix dc: <http://purl.org/dc/elements/1.1/>
@prefix : <http://example.org/#>

<http://www.w3.0rg/TR/rdf-syntax-grammar>
dc:title "RDF/XML Syntax Specification (Revised)" ;
teditor |
:fullName "Dave Beckett";
:homePage <http://purl.org/net/dajobe/>

F. Corno, L. Farinetti - Politecnico di Torino
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"
RDF Triplestores

m Basically, databases for triples

Canberra

Australian_War g n/% located m—-—@

\{1941}

m Triplestores do not only store triples, but allow to
extract the “interesting” triples, via SPARQL
gueries

F. Corno, L. Farinetti - Politecnico di Torino
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Comparison

Relational database

m Data model
Relational data (tables)

m Data instances
Records in tables

m Query support
SQL

m Indexing mechanisms

Optimized for evaluating
gueries as relational
expressions

F. Corno, L. Farinetti - Politecnico di Torino

RDF Triplestore

m Data model
RDF graphs

m Data instances
RDF triples

m Query support
SPARQL

m Indexing mechanisms
Optimized for evaluating

Queries as graph patterns

21



"
SPARQL

m Uses SQL-like syntax
/ Prefix mechanism to abbreviate URIs

PREFIX |dc: <http://purl.org/dc/elements/1.1/>
SELECT |?title

WHERE | { tp://example.org/book/bookl> dc:title
?title

Variables to be returned
Query pattern (list of triple patterns)

FROM » Name of the graph
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" S
SELECT

m Variables selection
m Variables: ?string

?xX
?title
name

m Syntax: SELECT var,,..,var,

SELECT ?name
SELECT ?x,?title

F. Corno, L. Farinetti - Politecnico di Torino
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" SN
WHERE

0 to match

m Set of
{ (subject predicate object .)* }

m Subject: URI, QName, Blank node, Literal,
Variable

m Predicate: URI, QName, Blank node, Variable

m Object: URI, QName, Blank node, Literal,
Variable
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Graph patterns

m The pattern contains
m By binding the symbols (if possible),

m If there Is such a selection, the query
bound resources

F. Corno, L. Farinetti - Politecnico di Torino
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Graph patterns

m E.9.: (subject,?p,?0)
?p and ?0 are “unknowns”

/.
\

sub;ect

F. Corno, L. Farinetti - Politecnico di Torino
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Graph patterns

SELECT 7?p 20
WHERE {subject ?p 7?0}

m The define the graph pattern,
with ?p and 70 “unbound” symbols

m The query returns a list of
Haaamwmwmmhhaﬁﬁﬁhiqilb

F. Corno, L. Farinetti - Politecnico di Torino 27
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Example 1

¥

.@%
<L

100 200 Total Members I 10 I 20 I Full Members I

SELECT ?cat, 2val
WHERE { ?x rdf:value ?val.
?X category 7?cat }

m Returns:

[["Total Members",100], ["Total Members",200],
["Full Members",10],..]
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"

SELECT ?cat, ?val

WHERE { ?x rdf:value ?val.
?X category 7Zcat.
FILTER (?val>=200) . }

m Returns:

[["Total Members",200]

;-]

F. Corno, L. Farinetti - Politecnico di Torino
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SELECT ?cat, 2val, ?uri

WHERE { ?x rdf:value ?val.
?X category ?cat.
?7al contains ?x.
?al 1linkTo ?uri }

m Returns:

[["Total Members",100,http://...)1,..,1]
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100 ‘ I ‘ Total Members I

SELECT ?cat, ?val, ?uri

WHERE { ?x rdf:value ?val.
?X category ?cat.

OPTIONAL ?al contains ?Xx.
?al 1linkTo ?uri }

m Returns:

: %)

§’ "éao
e o,
3\ A

‘ 10 I‘ I ‘ Full Members I

["Full Members",20, 1,..,]

[["Total Members",100,http://..

-1y

F. Corno, L. Farinetti - Politecnico di Torino
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Other SPARQL Features

0 of returned results
[ . sort them,...
m Specify (via URI-s) within

the query (essentially, a merge)

m Construct a graph combining a separate pattern
and the query results

m Use and/or language tags when
matching a pattern

F. Corno, L. Farinetti - Politecnico di Torino 32



" J
SPARQL use In practice

O , I.e., bound to a programming
environments like Jena

Jena is a Java framework for building Semantic Web
applications; provides an environment for RDF, RDFS
and OWL, SPARQL and includes a rule-based
Inference engine

O , €.7., over the network or into a
database
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" S
Providing RDF on the Web

m RDF data usually resides in
(triplestore)
...how do we ‘put them out’ on the web?

O (SPARQL query over HTTP)
Direct connection to triplestore over HTTP

F. Corno, L. Farinetti - Politecnico di Torino 34



Example of SPARQL endpoint

This query page is designed to help you test OpenLink Virtuoso SPARGL protocol endpoint.
Consultthe Viduoso Wiki page describing the service or the Qnline Vinuoso Documentation section EDF Database and SPARGL.

There is also a rich Web based user interface with sample queries.

== lisparaql.
Dataset

Default Graph URI /
|http:.ﬂ-’mvw.wH_nrg.-’F'enpIefEIernera—Lee.fcard

IRetriewe remote RDF data for all missing source graphs j
Query text

SELECT ?name ;I
WHERE {

person foaf:name Zname
¥ \
SPARQL query

Display Results As: I HTML j ¥ Rigorous check of the query Run Query | Reset
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" S
Providing RDF
on the Web

Application

SPARQL Query¢ T Return in XML, JSON, ...

“Engine”

/\\

GRDDL, SQL-SPARQL

SPARQL

(e.g., microformats) RDFa “Bridge”
[ p—]
RDF Data Documents (XHTML, XML, ...) (Relational) Database
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Exposing RDF on the web

m Problem: usually HTML content and RDF data are
separate

earch by Keyword, SKU # o em # @ Store Locator Weekly Ad Credit Cards  Ret

PRODUCTS - SERVICES ~ SHOPS & DEALS ~ GIFTS
& FREE SHIPPING ON EVERYTHING 01, choose free Store Pickup and gel it he same day Details

Web — — — — — — — —

Page

Oster - 2-Slice Wide-Slot Toaster

 rrze srina |
- Brushed Stainless-Steel Our Price: $29.99
(HTML) RDF Model 4] SKU: 992908 ¥ ADD TO CART
3.50f 5 (4 revie

Shipping: Guara N ADD TO WisH LIsTS

" data
(XML)

Estmat

Store Pickup:
PROTECT YOUR PRODUCT

i Pla

s8.89

Special Offers:
D

« Free Shipping
IMAGES ‘ Best Buy Cardholder Offers:
.G a

Certificates Fast

af-syntax-nsi” Enjoy ¥ RELATED PRODU|

Sty oot

tion rdfiabouc="htcp:
1 PageRed:
dbpedia.org

noisn>

v<dbpedia— bstrac 22 ncep colog: . dens
Carbondale ist eine Stadc mit 20.681 (2000) Einwchnern in Tllincis. Sie liegt 132 im
stdsstlich der Stadt St. Louis und 25 m westlich der Scade Marion und ist die grdhte
Stade des Jackson County. Die Southern Illinois University Carbondale ist eine staacliche
Universicit in der Stadc. Sie wurde hier 1874 gegrindec und hat hier ihren Haupt-Campus.

cbpedia:
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Exposing RDF on the web

O HTML content and RDF data

m Maintenance problem
Both need to be managed separately

RDF content and web content have much
(redundancy)

RDF/XML . extra overhead

m Verification problem
How to differences as content changes?

m Visibility problem
the RDF content (out of sight, out

of mind)

F. Corno, L. Farinetti - Politecnico di Torino
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Exposing RDF on the web

m Solution: embed RDF into web content using

RDFa

Page
(HTML)

—

RDF
data
(XML)

Web [~ — — — — — —

dbped:
v<raf:Des

<dbpprop
raf:reso

prion rdf:al

p—

sadsstlicn der Stadt Sc.

</dbpedia-owliabstract>

ty xmlins:dbpedia-owl

dbpedia.org/reso

Tdf-schemat">

dbpedia.ore/zeso
cop://dbpedia.

dbpedia.ore/zeso:

e/Carbondale,

cs xmlns:dbpedia
e/Carbondale,

abpedia.o

nttp://dbpedia.org/resour:
abpedia— o

nen

Louis und 25 km westlich der Stadt Mario

o/
zce/Carbondale, I

df-syntax-nsit

e/Southe:

nttp://dbpedia.org/ontologs

«/Carbonaale, I
p://dbpedia.
Carbondale ist eine Stadt mit 20.681 (2000) Einwohnern in Tllinois.

ontolog:

caten>

1nois">

raens

Sie liegt 132 km

5 und ist die grébte

Stadt des Jackson County. Die Southern Illinois Universicy Carbondale ist eine staacliche
Universitat in der Stadt.

Sie wurde hier 187¢ gegrindet und hat hier inren Haupt-Campus.

ntep://dbpedia.org/zeso:
2 Es

e/Carbondale,
‘Brop:

PRODUCTS ~  SERVI

SHOPS & DEALS ~  GIFTS

m Store Locator Weekly Ad  Credit Cards Re

& FREE SHIPPING ON EVERYTHING O, choose free Store Pickup and get it the same day Detalls

IMAGES

ustome

Oster - 2-Slice Wide-Slot Toaster
- Brushed Stainless-Steel

Model: 6594 | SKU: 99:

3.5 of 5 (4 revie

shipping:

Estmate A

Store Pickup:

yre Pickup Plus

Special Ofters:

Free I

hipping
Best Buy Cardholder Offers:
« Get Rewarc

tficates Faster See How

[rnee sarrino
Our Price: $29.99

= ADD TO CART

N ADD TO WisSH LISTS

PROTECT YOUR PRODUCT

n Plas

INCLUDE PLAN

e RELATED PRODU

F. Corno, L. Farinetti - Politecnico di Torino
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" S
RDFa

W3C Recommendation (October, 2008)
Set of extensions to XHTML that allows to

Uses attributes from XHTML meta and link
elements, and generalizes them so that they
are usable on all elements

A simple mapping is defined so that RDF
triples may be extracted

F. Corno, L. Farinetti - Politecnico di Torino
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Exposing RDF on the web

m RDFa: Resource Description Framework-in-attributes

—
w carch by Keyword. SKU # or am # ® Store Locator  WeeklyAd Credit Cards Re

PRODUCTS - SERVICES ~  SHOPS & DEALS GIFTS
& FREE SHIPPING ON EVERYTHING 01, choose free Store Pickup and get i the same day. Detal

Oster - 2-Slice Wide-Slot Toaster [roms swwvuie]
- Brushed Stainless-Steel b $20.00.

<divcclass="saletext
Our Price:</div
<div class="salenum"

typecf="

Y~ gr:UnitPriceSpecification™ ———
aboutqifﬂﬁiiggiﬁeSpecificatien_BBZ9G8§—E§I§EE:>
L= B:0LI —-2

<span class="price">52%.55%</span>

<div id="saleprice"rel="gr:hasPriceSpecification">

<span groperty="gr:hasCurrency  datatyDe—"Xsd:string" content="UsD"></span>

<5?an<§f§§§£§§zﬁar:haSCurrencv?alue" datatvpe="xsd:float" contenE;?2§:EEIEI¥5p3n>

<span Qroperty="gr:hasUnitOfMeasurement™ datatyvpe="xsd:string"” content="t&a3"></span>
<5?an<§z§§§£§£iirr:valueﬁddeduax1ncluded" Oertatvyoe= %5d:boolean” con;éﬁi%jizﬁ§t>{fspan>
<l— E:0LI —->

</div>

</div>

m Extra (RDFa) markup is ignored by web browsers

F. Corno, L. Farinetti - Politecnico di Torino
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"
XHTML + RDFa example

<?xml version="1.0" encoding="UTF-8"7?>
<!'DOCTYPE html PUBLIC "-//W3C//DTD XHTML+RDFa 1.0//EN"
"http://www.w3.0rg/MarkUp/DTD/xhtml-rdfa-1.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml"
xmlns:foaf="http://xmlns.com/foaf/0.1/"
xmlns:dc="http://purl.org/dc/elements/1.1/"
version="XHTML+RDFa 1.0" xml:lang="en">
<head>
<title>John's Home Page</title>
<base href="http://example.orqg/john-d/" />
<meta property="dc:creator" content="Jonathan Doe" />
</head>
<body>
<hl>John's Home Page</hl>
<p>My name is <span property="foaf:nick">John D</span> and I like
<a href="http://www.neubauten.org/" rel="foaf:interest"
xml :lang="de">Einstiirzende Neubauten</a>. </p>
<p> My <span rel="foaf:interest" resource="urn:ISBN:0752820907">
favorite book</span> is the inspiring
<span about="urn:ISBN:0752820907“><cite property="dc:title">
Weaving the Web</cite> by <span property="dc:creator">Tim
Berners-Lee</span></span> </p>
</body>
</html>
F. Corno, L. Farinetti - Politecnico di Torino 42



" I
Automatic conversion to RDF/ XML

<?xml version="1.0" encoding="UTF-8"?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:foaf="http://xmlns.com/foaf/0.1/"
xmlns:dc="http://purl.org/dc/elements/1.1/">
<rdf:Description rdf:about="http://example.orqg/john-d/">
<dc:creator xml:lang="en">Jonathan Doe</dc:creator>
<foaf:nick xml:lang="en">John D</foaf:nick>
<foaf:interest rdf:resource="http://www.neubauten.org/"/>
<foaf:interest>
<rdf:Description rdf:about="urn:ISBN:0752820907">
<dc:creator xml:lang="en">Tim Berners-Lee</dc:creator>
<dc:title xml:lang="en">Weaving the Web</dc:title>
</rdf:Description>
</foaf:interest>
</rdf :Description>
</rdf :RDF>
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" A
RDFa annotations

o of web pages have RDFa
annotations (Google, 2010)

m However, many organizations already publish
or consume RDFa

Google, Yahoo

Facebook, MySpace, LinkedIn
Best Buy, Tesco, O'Reilly
SlideShare, Digg

WhiteHouse.gov, Library of Congress, UK
government

Newsweek, BBC
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" S
RDFa is not the only solution ...

4.0 4 . N
510% increase

between March,

3.5

2009 and @ Sep, 2008
4.0 October, 2010 MMar, 2009 —
. — B Oct, 2010
2.0
1.5 ]

1.0

0.5 _l

0.0 e : . h . ’7 . H_i _m
RDFa eRDF \ tag hcard adr geo

hatom xfn hrevi

Percentage of URLs with embedded metadata in various formats

Source: Peter Mika (Yahoo!), RDFa, 2011 .
u— microformats
45
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"
Rich snippets

m Several solutions for
In Web

O known (by Google) as “rich
shippets”

Microformats
RDFa
HTML microdata

m All three are supported by Google, while
Is the “recommended” syntax

F. Corno, L. Farinetti - Politecnico di Torino
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First came microformats

m Microformats emerged around 2005

m Some key principles
Start by solving , specific problems
Design for first, machines second

m \Wide deployment
Used on billions of Web pages

O for marking up atom feeds,
calendars, addresses and contact info, geo-
location, multimedia, news, products, recipes,
reviews, resumes, social relationships, etc.

F. Corno, L. Farinetti - Politecnico di Torino
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" J
Microformats example

<div class="vcard">
<a class="fn org url"
href="http://www.commerce.net/">CommerceNet</a>
<div class="adr">
<span class="type">Work</span>:
<div class="street-address">169 University Avenue</div>
<span class="locality">Palo Alto</span>,
<abbr class="region"
title="California">CA</abbr>&nbsp; &nbsp;
<span class="postal-code">94301</span>
<div class="country-name">USA</div>
</div>
<div class="tel">
<span class="type">Work</span> +1-650-289-4040
</div>
<div>Email:
<span class="email">info@commerce.net</span>
</div>
</div>




Then came RDFa

m RDFa aims to between human
oriented HTML and machine-oriented RDF
documents

m Provides to indicate machine
understandable information

m Uses the . and Semantic Web

vocabularies directly

F. Corno, L. Farinetti - Politecnico di Torino 49



RDFa example

<div typeof="foaf:Person"
xmlns:foaf="http://xmlns.com/foaf/0.1/">

<p property="foaf:name">Alice Birpemswick</p>

<p>Email: <a rel="foaf:mbox"
href="mailto:alice@example.com">alice@example.com</a>

</p>

<p>Phone: <a rel="foaf:phone" href="tel:+1-617-555-7332">
+1 617.555.7332</a>

</p>

</div>

F. Corno, L. Farinetti - Politecnico di Torino
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Last but not least, microdata

m Microdata syntax is based on nested groups of

m HTML microdata specification includes

An unambiguous
An to convert microdata to RDF

m Compatible with the Semantic Web via
mappings

F. Corno, L. Farinetti - Politecnico di Torino 51



" J
Microdata syntax

m Microdata

Annotate an item with text-valued properties using the

“Itemprop” attribute

<div 1itemscope>
<p>My name is <span itemprop="name'">Daniel</span>.</p>
</div>

F. Corno, L. Farinetti - Politecnico di Torino
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Microdata syntax

O are ok

As in RDF, you can have two properties, for the
same item (subject) with the same value (object)

<div i1temscope>
<p>Flavors in my favorite ice cream:</p>
<ul>
<li itemprop="flavor">Lemon sorbet</1li>
<li itemprop="flavor">Apricot sorbet</li>
</ul>
</div>

F. Corno, L. Farinetti - Politecnico di Torino
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" J
Microdata syntax

m [ltem
Correspond to classes in RDF

<section i1temscope
itemtype="http://example.org/animals#cat">
<hl itemprop="name">Hedral</hl>
<p 1temprop="desc">Hedral 1s a male american
domestic shorthair, with a fluffy black fur with
white paws and belly.</p>
<img itemprop="img" src="hedral.jpeg" alt=""
title="Hedral, age 18 months">
</section>

F. Corno, L. Farinetti - Politecnico di Torino
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Microdata syntax

N
ltems may be given global identifiers, which are URLs
They may be, but do not need to be Semantic Web URIs

<dl itemscope
itemtype="http://vocab.example.net/book"
itemid="urn:isbn:0-330-34032-8">
<dt>Title</dt>
<dd itemprop="title">The Reality Dysfunction</dd>
<dt>Author</dt>
<dd itemprop="author">Peter F. Hamilton</dd>
<dt>Publication date</dt>
<dd><time itemprop="pubdate" datetime="1996-01-26">
26 January 1996</time></dd>
</dl>
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" J
Schema.org

m Schema.org is one of a number of

It iIs a shared collection of microdata schemas for use
by webmasters

m Includes a . like an RDFS schema

Starts with (which has four properties:
name, description, url, and image) and DataType types

More specific types share properties with broader
types; for example, a Place is a more specific type of
Thing, and a TouristAttraction is a more specific type of
Place

More specific items of their parent
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Example

<div itemscope itemtype="http://schema.org/Movie">
<hl itemprop="name"&g;Avatar</hl>
<div itemprop="director" i1temscope
itemtype="http://schema.org/Person"> Director:
<span itemprop="name">James Cameron</span> (born
<span itemprop="birthDate">August 16, 1954)</span>
</div>
<span itemprop="genre">Science fiction</span>
<a href="../movies/avatar-theatrical-trailer.html"
itemprop="trailer">Trailer</a>
</div>
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" N
Current schema.org types

PetStore Waterfall HDSI:'[E HEIE|]Il3ﬂ|[ PrESChﬂd
RusstarnereyThing . Distance \ypooter Plumber itemlist Cou School Salefvent ChildCare ™ FoodEyent %cksmrm
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lﬁl‘ﬂ dence  TrainStation Artial Sy f'lﬂ DEUB Creatyell g{ﬂ
NGO, WPACBlqck CourtholseAutoRepairM e entiVSeat d Eﬁ' LUEE|BU5'" 55 yent FurnitureStore
UsertikesMusich m[:|1.*||:5truu:turer}%tatgsi.'fIE1II Seekd ']5'3'%“ Ftnrage [Ialh c[]hurc ?Jygruund EIEJI ﬂlﬂsstﬂre

Hser[]uwnluads Everll:
TextPhysician AnimalShelter LiguorStore Exermseﬁ e
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EducationEvent EntertalnrnentElusmess I] EanlngﬂrLﬂundr}thanL%lljai;lrﬁTmmrmmmﬂemermusmﬁm“p Eat&dﬂemdencel}ummumtyEeautg.-SaIun
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HnrerEﬁEl:lerfW EltYAEETEEﬂtE“ﬁETE|E%?teﬁtﬂry53hm| m Bm?ﬂmierStﬂﬂﬂwgﬂtl]nﬂemrtMU“E"!‘EHE[]lﬂthIHESthE

LandmarksOrHistoricalBuildings TableEducationalOrganization
ArticleMotorcycleDealer AutoBodyShop Emergencyﬁerwccg h{ggﬂﬁgﬂgg%]ﬂh%ﬁﬂpﬂccuunhngﬁew|cePcrI:}rn1|ngﬂﬁssllmamr PerformingGroup
TennisComplexParkVeterinaryCare,tqodRestadrant Reci ﬁncyﬁeneramnntractur AboutPage

nsufance u5||:'|||'|d|gﬂ|]|;|. SingleFamilyResidence
Bﬂ?ﬁ%ﬁﬁﬂ%@ﬁ%ﬁﬁﬁrepmh"”—‘H”:"'L?meﬂgr?é'r?tﬁlqseurﬁ'ﬁﬁnhhm” e F1 yiiet Realfstatehgent
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mentOfficeMass  SubwayStation
CemeterySculptureMedicalClinic Corporation Museum Uﬂhlﬂﬂtmﬁgu brac HE'ErPdEEU'E‘”5Eamﬂﬂr“””dﬂﬂﬂﬂlﬂﬂrﬂﬂlifﬂst

lEEt SportsTeam e
Reservoir SocialEvent Agquarium P usml us%: oress Photo eatll GeoCoordinates  TelevisionStationOptician
Mote! WPSideBar Hmfiﬁ'[':|th.r2'5%'§i'nmﬁ3ﬁ§w nll:l}s?n'.‘enm 1%L%Eﬂ“nﬂhnnﬁmﬂﬁwpggfﬁeﬁ?m Uﬁﬂfﬂhﬂﬂ lﬂﬁﬂumed IuhAmusementFark

Mountain BarQrPub Quantity : Hﬂl kation Userlnteraction
TVseries Valcano Ganal TEIJ[I 'ﬁa”t HairSalon  (ffer I-MP2ge LanguageNew M‘tld Enumeration | PmﬁIEPasF,e

HardwareStore
NaiSalon pon] ! FloatElggtrigian UserTweets pLoREILE o enue . SportsCiub
Florist Prbtuct Duration 2" aMMUSICSIOTE BookStore C ””.f‘rp 4 Dentist
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"
Schema.org full hierarchy

Thing: description, image, name, url

CreativeWork: about, accountablePerson, aggregateRating, alternativeHeadline, associatedMedia, audio, author,

award, awards, comment, contentLocation, contentRating, contributor, copyrightHolder, copyrightYear, creator,
dateCreated, dateModified, datePublished, discussionUrl, editor, encoding, encodings, genre, headline,
inLanguage, interactionCount, isFamilyFriendly, keywords, mentions, offers, provider, publisher,
publishingPrinciples, review, reviews, sourceCrganization, text, thumbnailUrl, version, video
Article: articleBody, articleSection, wordCount
BElogPosting

ScholarlyArticle
Blog: blogPost, blogPasts

encodingFormat, expires, height, interactionCount, affers, playerType, regionsillowed,
requiressubscription, uploadDate, width
AudioObject: transcript
- caption, exifData, representativeCfPage, thumbnail
MusicVideoOhbject
VideoObject: caption, productionCompany, thumbnail, transcript, videoFramesize, videaoQuality
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"
ltem Thing

The most generic type of item.

examples

Property Expected Type Description
Properties from Thing

description Text A short description of the item.
image URL URL of an image of the tem.
name Text The name of the tem.

url URL URL of the item.

More specific types

* CreativeWork

* Person
* Place
& Product

F. Corno, L. Farinetti - Politecnico di Torino 60



"

Thing > Product

A product is anything that is made available for sale—for example, a pair of shoes, a concert ticket, ar a car.

Property

description
image
Name

url

aggregateRating

brand
mamifacturer

model

offers

productID

review

reviews

Expected
Type

Properties from Thing

Review

Description

A short description of the item.
LURL of an image of the item.
The name of the item.

LRL of the item.

The aoverall rating, based on a collection of reviews or ratings, of the

item.

The brand of the product.

The manufacturer of the product.
The maodel of the product.

An offer to sell this item—for example, an offer to sell a product, the

DVD of a movie, or tickets to an event.

The product identifier, such as I5BM. For example: <meta

itemprop="productID' content="isbn:123-456-789" />
A review of the item.

Feview of the item (legacy spelling; see singular form, review).
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" J
SPARQL use In practice

m Where to find RDF data to search?

m The Linked Data Project

3{ UNKINGOPENDATA
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The Linked Data

Project




" J
The Linked Data Project

m A fundamental prerequisite of the Semantic Web is
the existence of

on the Web

m “To make the Semantic Web a , It IS necessary
to have a available on the Web
In a standard, reachable and manageable format. In
addition the relationships among data also need to be
made available. This collection of interrelated data on
the Web can also be referred to as Linked Data.
Linked Data lies at the heart of the Semantic Web:

Integration of, and reasoning on, data on
the Web.” (W3C)
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" J
The Linked Data Project

m Linked Data is about using the Web to

that wasn’t previously linked, or
using the Web to lower the barriers to linking
data currently linked using other methods

m Linked Data Is a set of that allows

publishing, querying and browsing of RDF data,
across different servers
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The Linked Data Project

O to make various open datasets
avallable on the Web as RDF and to set RDF
links between data items from different datasets

m The datasets are published according to the
and can therefore be
crawled by Semantic Web search engines and
navigated using Semantic Web browsers

m Supported by W3C

m Began early 2007
http://linkeddata.org/home
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" A
The Web of Documents

Analogy: a global filesystem

Designed for human consumption
Primary objects: documents

_Iinks between documents (or sub-parts)
Degree of structure in objects: fairly low
Semantics of content and links: implicit
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The Web of Linked Data

m Analogy: a global database

m Designed for machines first, humans later

m Primary objects: things (or descriptions of things)
m Links between things

m Degree of structure in (descriptions of) things:
nigh

m Semantics of content and links: explicit
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" N
Linked Data example

rdf:type

foaf:name

. Richard Cyganiak

foaf.-based near

dbpedia:Berlin

=
dbpedia:Berlin
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"
Linked Data example

rdf:-type
@ e foaf.Person

- 3.405.259
iodtname Richard Cyganiak | dp:population |/;,--

foaf-based
i S B dbpedia:Berlin

\\skos:subject

dp:Cities_i n_@

SO
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" S
Why publish Linked Data?

m Ease of discovery

m Ease of consumption
Standards-based data sharing

m Reduced redundancy

m Added value
Build ecosystems around your data/content
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" M

Linked Open Data cloud May 2007

DBpedia

RDF Book

DBtune | names e Mashup

Jamendo

As of May 2007
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" J
DBpedia Dﬁ%%ia

m DBpedia is a community effort to extract
structured information from
and to make this information available on the

Web
m DBpedia allows to ask sophisticated queries

against Wikipedia, and to link other data sets
on the Web to Wikipedia data
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"
G el N almes F GeoNames

m GeoNames is a that
contains over eight million geographical names

m Available for download free of charge under a
creative commons attribution license
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" A
Main contributors

m DBLP Computer science -
bibliography
Richard Cyganiak, Chris Bizer (FU
Berlin)
m DBpedia Structured information .

from Wikipedia

Universitat Leipzig, FU Berlin,
OpenLink

m DBtune, Jamendo Creative u

Commons music repositories

Yves Raimond (University of
London)

m Geonames World-wide u

geographical database

Bernard Vatant (Mondeca), Marc
Wick (Geonames)

m Musicbrainz Music and artist u

database

Frederick Giasson, Kingsley
Idehen (Zitgist)
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Project Gutenberg Literary works
In the public domain

Piet Hensel, Hans Butschalowsky
(FU Berlin)
Revyu Community reviews about
anything
Tom Heath, Enrico Motta (Open
University)

RDF Book Mashup Books from
the Amazon API

Tobias Gaul3, Chris Bizer (FU
Berlin)

US Census Data Statistical
information about the U.S.

Josh Tauberer (University of
Pennsylvania), OpenLink

World Factbook Country
statistics, compiled by CIA

Piet Hensel, Hans Butschalowsky
(FU Berlin)
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July 2007

Sem-
Web-
ECS
Central / South-
ampton
DBtune ’ ' l @

RDF Book

names DBpedia Mashup
Jamendo
World
C U3 Fact-
ensus ek
Data
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i g August 2007
Later + | 2
TOTP / Web-

Central /

DBtune ‘
/ RDF Book
DBpedia | Mashup
Jamendo ' _
e . DBLP
Catus Eﬁ; Hannover /
Data : Project

Fiewi | [ Euro Guten- .
[NEW! =
~ | stat berg

Gov-

Track
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Sem-
Web-
BBC Central
Later + F ™™
TOTP /1 [NEWI]
BBC
John
Music- Magna- Frel
brainz tune
Jamendo Geo-
names
uUs
Census "“__’:gf’
Data e
/ Euro-
stat
Wiki-
Gov- company
Track
W3C
WordN
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meat ECS SI0C
Uﬂ"
ampton
[NEW! | sw o\
Onto- Conference
world Corpus
FOAF
Open-
Guides
Revyu
vy RDF Book
Mashup
DBpedia
NIJWT |
Open DBLP
Cyc Hannover




Web-
Central

NEW T

Audio-
Scrobbler

Flickr
exporter

SIOC
profiles

FOAF
profiles

Open-
— Guides

|update

DBpedia

us
Census
Data

RDF Book
Mashup

.
DBLP
Berlin

DBLP
Hannover
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NEW! |
Surge September 2008
Radio
Audio- Flickr
Scrobbler exporter SIOC
profiles
/
BBC f()ehfl Semantic
NEWT ] Later + Peel Web.org

TOTP

Jamendo
Geo-
names
Magna-

tune S
/ R
/ Fact-
. book
/ | NEW!
Wiki- Yago RKB
company @ \ Explorer

I | NEW!
As of September 2008
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Hannover




March 2009

Surge
Radio LIBRIS RDF
ohloh
Doap- 7
Music- space Semantic Resex
brainz Audio- Flickr wieb.org [
MySpace Scrobbler || QDGS " exporter --Conr?e";‘lenm
Wrapper \ II. ) Corpus -
-~ BEC BBC Crunch FOAF
BBC Later + John Base profiles % SIOC Revyu
Playcount Jamendo TaTe Peel |- / Sites Budas
Data ~ N i 7 Dest
h ' BME
e Praject flickr
Geo- Euro- - /\ wrappr )
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Fact- ' , ’/ MDB
ook /.
.4 RDF Book
DBpedia Mashup
lingvoj Freebase
s DELP
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As of March 2009
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September 2010

As of September 2010 @ ® @
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'_
Statistics on datasets

m http://ckan.net/group/lodcloud
m  http://'www4 .wiwiss.fu-berlin.de/lodcloud/

Size of the data set (number of RDF

Data set triples) Wrapper? endpoint? dump?
ACM (RKB) 12,644,052 M Y Y
AudioScrobbler §00,000, 000 Y Y N
BBC John Peel 277,000 N Y Y
esponding - 2009.04.01) 0,000 N v v
BBC Music »10,000,000 N N N
BBC Playcount Data 10,000 M Y Y
BBC Programmes 10,000,000 M M M
Budapest BME (RKEB) 42,064 N Y Y
BioZRDF-Affymetrix 45,560,115 N Y Y
BioZ2RDF:BioCYC 18,699, 622 N Y Y
BioZRDF:EBI:ChEDI 7,376,253 N Y Y
Bio2RDF.DBpedia 150,790 N Y Y
BioZRDF-GO 8,188,649 N Y Y
BioZRDF-HGNC 1,208,802 N Y Y
BioZ2RDFKEGG:Compound 177,198 N Y Y
Bio2RDF-KEGG:Drug 116,822 M Y Y
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"
Statistics on links between datasets

Source data set Type Target data set Li;:::;"t Lil:';tti‘:i']"t
ACM (RKB) Data Set | DELF (RKE) > 100,000 834,923
ACM (RKB) Data Set | LAAS CNRS (RKB) > 100 173
ACM (RKB) Data Set | Newcastle (RKB) > 100 684
ACM (RKB) Data Set | eprints (RKB) > 10,000 59,081
ACM (RKB) Data Set | IRIT Toulouse (RKB) > 100 729
ACM (RKB) Data Set | Citeseer (RKB) > 1,000,000 1,768, 94
ACM (RKB) Data Set | Pisa (RKB) > 100
ACM (RKB) Data Set | Resex(RKB) > 100
ACM (RKB) Data Set | IBM (RKB) > 100 116
ACM (RKB) Data Set | |[EEE (RKB) > 1,000 2,267
ACM (RKB) Data Set | RAE 2001 (RKB) > 1,000 4,534
ACM (RKB) Data Set FRCKSB}S““‘:“WF““” > 1,000 1, 35e
AudioScrobbler Wrapper | Musicbrainz > 100
AudioSscrobbler Wrapper | FOAF profiles > 100,000
BBC John Peel Data Set | DBpedia > 1,000
BBC Later + TOTP Data Set | DBpedia > 1,000
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Linked Data success stories

m BBC Music

Information from MusicBrainz and
Wikipedia for artist/band infopages
Information also available in RDF (in addition to web
pages)
3rd party applications built on top of the BBC data
BBC also contributes data back to the MusicBrainz
m Nytimes

Maps its of 1 million entity descriptions

(people, organisations, places, etc) to Dbpedia and
Freebase
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" J
Linked Data shopping list

m List of sites/datasets that the “"community” would
like to see published as Linked Data

This list may form the basis for some campaign/action
to these data publishers to embrace

Linked Data

m http://linkeddata.org/linked-data-shopping-list
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" J
The Linked Data principles
(“expectations of behavior?’)

m The Semantic Web isn't just about putting data
on the web. It is about making links, so that a
person or machine can

. With linked data, when you have some of
it, you can find other, related, data

m |tis the
which is the value added by the web

(Tim Berners-Lee)
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The Linked Data principles
(“expectations of behavior?’)

O identifiers for objects (resources)
Use URIs as names for things
m Use the of the web

Use HTTP URIs so that people can look up the
names

m Make Is easy to iInformation about an
object (resource)

When someone lookups a URI, provide useful
iInformation

O the object (resource) to related objects
Include links to other URIs
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Link to existing vocabularies

m For describing classes (categories) and properties
(relationships), try to
Easier to interoperate if we're talking the same
language!
m Many vocabularies/ontologies out there
IS a great place to start looking!

Vocabs for products (Good Relations), people
(FOAF), social media (SIOC), places, events,
businesses, e-commerce, music, etc., you name it..

m |f nothing relevant, you can create your own, but
make sure you...

Reconcile (map) it to other vocabularies, if you can
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Link to other datasets

m Popular for linking
owl:equivalentClass foaf:homepage
owl:sameAs foaf:topic
rdfs:seeAlso foaf:based near
skos:closeMatch foaf:maker/foaf:made
skos:exactMatch foaf:page
skos:related foaf:primaryTopic

m Example:

http://dbpedia.org/resource/Canberra
owl:sameAs
http://rdf.freebase.com/rdf/en.canberra
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http://rdf.freebase.com/ns/en.henry_winkler
http://rdf.freebase.com/ns/en.henry_winkler
http://rdf.freebase.com/ns/en.henry_winkler
http://rdf.freebase.com/ns/en.henry_winkler
http://rdf.freebase.com/ns/en.henry_winkler

Link to other Data Sets

(Wikicompany is a free content
- licensed worldwide business
DBPEdIa directory that anyone can edit)

k) »
S % .Wikicompany
l--'/ brands - =fdistilleries\
regions ; %
A 3 X
Homepages Geonames  FlickrWrappr

(flickr wrappr extends DBpedia
with RDF links to photos posted
on flickr)
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" J
Linked Data — open issues

Schema diversity &
of data Is poor
No kind of IS guarantees

Issues with of data end-points
High down-time is not unusual
There is no Service Level Agreement provided
m Querying of linked data is
Data is distributed on the web
Even single SPARQL endpoints can be slow

Most end-points are |
with no resources for quality guarantees

Majority of datasets carry no explicit open license
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Linked Data tools

m Tools for Publishing Linked Data

D2R Server: a tool for publishing relational databases
as Linked Data

Triplify: transforms relational data into
RDF/LinkedData

Pubby: a Linked Data frontend for SPARQL endpoints

m Tools for consuming Linked Data
Semantic Web Browsers and Client Libraries
Semantic Web Search Engines
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" A
P U b by Freie Universitat “!Fﬁ

Berlin

m Many triple stores and other
can be accessed only by SPARQL client
applications that use the SPARQL protocol
It cannot be accessed by the growing variety of
Linked Data clients

m Pubby is designed to provide a
to those RDF data sources

m hittp://www4.wiwiss.fu-berlin.de/pubby/
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"
Pubby

HTML RDF ]

SPARQL
Browsers ! Browsers

Clients

. HTML )} [ Linked Data |

Ty

l L
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)
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" JEE
Linked Data browsers — Marbles

m http://marbles.sourceforge.net

m XHTML views of RDF data (SPARQL endpoint), caching,
predicate traversal

»
hitp /idig csail mit.edu2007/wikv'Projects. rdfitest Open , marbles
4

DBPedia project

hp A w w3 org/ 19990222 rdl-syntax-nsstype o Prokect ° O
o Qpen Linked Data project o O
522450 * hitp/idboeda oroiresourceDiveda @) ©
nito /ids c3ad me edw2007 wkiPromcts rdt

o hitp lidig caall mt edu/2007 wiki/peojects rdf W

name * DBPeds project @ O

comment e A colection of the data from wikipedia ° O
homepage e Becn @ O

name * DBPecia project @ O

hitp v e w3 org2007 fontiodsaxample o [John Seedy Brown ° O

Sources

= nitpidbpeds orgiresource/DEpediy redrect (303), retrieved Sun, 18 Apr 2010 14:26:04 GMT (clear)
o hitp Vapisndice convvisearch7gt=termipage=13g=htp % IA%2F %2F dg csad mi ., success (200), retriaved Sun, 18 Apr 2010 14:26:04 GMT (clear)
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"
Linked Data browsers — RelFinder

m http://relfinder.dbpedia.org
m Explore & navigate relationships in a RDF graph

IELIu L Ean

. faunder
Bernard BAESguin o
similar
B manufactur.., teams
foundedBy
Aktiengesellscl pargche subsidiary
similar
subsid
RS manufactur.. type
type sewiceindusrw parentCom...
industry Volkswagen Group parent
Rolls-Royce Motor C...

sidiary industry

BMW I tresay Volkswagen

subsid ey Automotive industry .
industry
i factur...
lecation employer maEnuIEcEr constructors
CONStructors )
parent Volkswagen Trucks .. the designCom...
Russian Teuring Car... :
nder parentCom... designer
industry
parentCom..
industry
. ) aux
locationCity manufactur...
subsidiary

manufactur,,, anufactur.,
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"

Linked Data browsers — gFacet
m http://semanticweb.org/wiki/GFacet

m Graph based visualisation & faceted filtering of RDF data

Fundamental_physics_concepts |RS| |all| & x

Universities_in_Germany RS |all] & »
v Lsbel
- Berlin Institute of Technology el
- Goethe University Frankfurt :
- Humboldt University of Berlin
- Ludwig Maximilian University of
Munich
- Technical University Munich |
Filter: Filter List (17 of 17) -
P

alma mater

F. Corno, L. Farinetti - Politecnico di Torino

F
F
F
F

F

Fi

v tzhel E

Bohr model
Diffraction
Entropy

Fine-structure constant

First law of thermodynamics

|

Iter:

German physicists

(21 of 21}
P

known for

\RS) Lall] A X

L

ll

ll

Lzbel B

Abraham Esau
Achim Richter
Adolf Bestelmeyer
Adolf Kratzer
Albert Betz

L
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http://semanticweb.org/wiki/GFacet

Linked Data browsers — Forest

m Front-end to FactForge and LinkedLifeData

% FactForge ROF Search and Explore | SPARQL Query

Montréal & RDF Search and Explore

Montreal is the second-largest city in Canada and the largest city in the province of
Quebec. Originally called Ville-Marie, or “City of Mary™, the city takes its present
name from Mont-Royal, the

Source: hitp Ud@dpeda orgresourcalentres @

Same as: hitp Usws gecnames org/BQ7 724y, umbel-en iontreal ya.

Qo Montreal Mip/isws geocnames oraS077244),

oytmes NS9 1758285864 88910801, Montreal Quebec, 920208204000841 ££000000000028aa7, dbpedis Funireal
Subject (100 of 2516) || Predicate | Object | Al View 3s Graph | Tabulator Download in JSON | RDF | N3/Turtle | N-Triples
Statements in which the resource exists as a subject MNamed Graph: All v Locale: English v Inference: Explicit only -
Object
rdf type city
Duistncts
Feature
http //www opengs net/qml/ Feature
Municipalty
opencyc MxdrWWIACZwpE bGdrcNSY29ycA
opencyc MxdnViHpwpE bGdrcNSY 29ycA
ace
place
populated place
Thing
Village
same as Montréal
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FactForge and LinkedLifeData

m FactForge
Integrates some of the most central LOD datasets
General-purpose information (not specific to a domain)
1.2B explicit plus 1B inferred statements
The largest upper-level knowledge base
http://www.FactForge.net/

m LinkedLifeData
25 of the most popular life-science datasets
2.7B explicit and 1.4B inferred triples
http://www.LinkedLifeData.com
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"
Linked Data browsers — Information Workbench

m http://iwb.fluidops.com/resource/Help:Start

O
Print Help Login
Y
- View (v Revisions
An earthquake (also known as a ql.lElkE, Preliminary Determination of Epicenters GDDglE Map

tremor or temblor) is the result of a sudden 358,214 Events, 1963 - 1998
release of energy in the Earth's crust that ., P
creates seismic waves. The seismicity, 2 35 A
seismism or seismic activity of an area
refers to the frequency, type and size of
earthquakes experienced over a period of
time. Earthquakes are measured using
observations from seismometers. The
moment magnitude is the most common scale
on which earthquakes larger than
approximately 5 are reported for the entire
globe. The more numerous earthquakes
smaller than magnitude 5 reported by
national seismological observatories are
measured mostly on the local magnitude
scale, also referred to as the Richter scale.
These two scales are numerically similar over
their range of validity. Magnitude 3 or lower
earthquakes are mostly almost imperceptible
and magnitude 7 and over potentially cause
serious damage over large areas, depending
on their depth. The largest earthquakes in
historic times have been of magnitude
slightly owver 9, although there is no limit to
the possible magnitude. The most recent
laroe earthauake of maanitude 9.0 or laraer

[ [+][=

#
1
1
i
1
1
1
1
i
1
1
i
1
'

Ciaoale . o
e T Termini & condizioni d'uso
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"
dati.gov.it
I dati aperti della PA

Q Gover v zliiano

f;is_lsbénxa ;a’;tf %—.{;M?& s .%ﬂ.{d(ﬂ'
Ministre fios o frst s amnoministiarions ¢ s seompilifusriine

Home | Cercoidati | Voglio capire di piu | Condivido un dataset | Le App della PA | Notizie

forma dei dati aperti del CNR: 0¥ | dati ape pil recenti piu lette
it ,ﬂ; e Il Governo |z _
( siglio Mazionale delle Ricerche) con |a "‘"fa% ¥y dedicala al: ipmiiﬁf lnlpen_dlqta d lNAlLt
data.cnr.it, rappresenta una delle pid \‘ % stati rilascia DD% a !.f._ e m|g I?n proposte
esperienze italiane di apertura delle ./ dataset—co I datl. aperti del r-.n1|r.1|ste.r0 del!a Salute .
i in formato Linked data La piattaforma dei dati aperti del CMR: data.cnr.it
Le officine dello stand Open Data a Farum PA
altre notizie... MIEI
bdig
Cerco i dati Voglio capire di piu Condivido un dataset Le applicazioni gia disponibili per
Il catalogo degli open data Come e perché fare open data: Segnalo un insieme di dati della accedere ai servizi de”_a_P‘ﬂ‘ da
contiene 531 dataset di 35 » Definizione pubblica amministrazione Ll s s e
Amministrazioni S ETE TR pubblicato in formato aperto e Amministrazioni centrali
e Licenza italiana * Regioni
« Discussione online o FIICILAS
o Comuni

Open data in Italia
Altri riferimenti utili

F. Corno, L. Farinetti - Politecnico di Torino
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'_
m Linked Qpen Liberare i datia Bl Mipace 4286
‘ Data |ta|la beneficio di tutti

wwwlinkedopendata.it

|Cerca nel sito

b

APPS4ITALY Home MNEWS

Le implicazioni
economiche degli Open
Data in ltalia: Intervista a
Raimondo lemma,
research fellow del NEXA

Switch to English

Linked Open Data: dati aperti collegati e usabili

Linked Open Data [talia pubblica dati aperti e facilmente accessibili da persone e Center for Internet and
| vincitori saranno premiati applicazioni. | data set a disposizione, con licenze aperte e pubblicati in modalita Society del Politecnic....
Sabato 19 maggio a Roma, LinkedData, possono essere direttamente interrogati da qualsiasi applicazione Libf_'_:' Bianco per il riutilizzo
all'interno di Forum PA 2012. dellinformazione del

indipendentemente da linguaggi di programmazione e tecnologie. settore pubblico: E'

disponibile per il download

PUBBLICA | TUOI DATI! Stiamo lavorando per pubblicare sempre piu dati in diversi settori. Pubblica in versione beta il Libro
amministrazione, istruzione, infrastrutture e ricerca sono solo alcuni delle potenziali Bianco per il riutilizzo
Hai un dataset che vuoi aree in cui I'accesso libero ai dati pud portare giovamenti e aprire nuove opportunita. S;”lmhrmzz'?ne R
elcome dati.camera.it:
rendere disponibile? Vuoi Sequici su twitter e facebook per tenerti informato sui nuovi dataset pubblicati. Siamo dawero contenti
pubblicarlo su che, dal 20 dicembre, ci
Come collaborare? sia dati.camera.it, il portale

linkedopendata.it? -
con cui il parlamento. .

Accettiamo dataset in Usa i dati. Sperimenta e fornisci feedback facendo query sui dati o provando ad

qualungue settore utilizzarli in mash-up e applicazioni. SCARICA IL LIBRD

; Suggerisci un dataset. Conosci dei dati pubblici poco accessibili a cui vorresti avere
(governo, scienza, cultura, g9 P P Francesca D Donato. Lo
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Benvenuti su CKAN Italia!

Cerca dati

| Cerca dataset

CKANM Italia contiene 238 dataset che puoi
esplorare, conoscere e scaricare.

Chi altro c'e qui?

EVPSI

Dataset provenienti dal progetto EVP3SI (Extracting Value
from Public Sector Information), coordinato dal
Dipartimento di Scienze Giuridiche di Torino, con il
supporto della Regione...

EVP5l ha 52 dataset

LinkedOpenData.it

Dataset creati o gestiti dall’Associazione Linked Open
Data Italia.

LinkedOpenData.it ha 4 dataset

http://it.ckan.net/

Condividi dati

Aggiungi i tuoi dataset, condividili con gli altri e
trova altre persone interessate ai tuoi dati.

Crea un dataset »

Spaghetti Open Data

Dataset segnalati nel gruppo di discussione Spaghetti
Open Data.

Spaghetti Open Data ha 6 dataset

Torino Open Data

Dataset rilasciati dalla Citta di Torino in occasione di
Biennale Democrazia 2011,

Torino Open Data ha 2 dataset

F. Corno, L. Farinetti - Politecnico di Torino

Collabora

Scopri di pil su come lavorare con gli open data
con queste risorse:

¢ GetTheData.org
+ DataPatterns.org
+« Open Data Manual

Provincia Autonoma di Trento

3i tratta di tutti i siti del dominio .provincia.tn.it che
contengono dati che possono essere scaricati

Provincia Autonoma di Trento ha 4 dataset

dati.piemonte.it

Un gruppo che raccoglie tutti | pacchetti dati presenti sul
portale del riuso della Regione Piemonte.

dati.piemonte.it ha 1 dataset
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SPARQL syntax




" J
SPARQL query structure

m A SPARQL query includes, in order
, for abbreviating URIs

A , Identifying what information to return
from the query
The , specifying what to query for in the

underlying dataset

. slicing, ordering, and otherwise
rearranging query results
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"
SPARQL query structure

m A SPARQL query includes, in order

# prefix declarations
PREFIX foo: <http://example.com/resources/>

# result clause
SELECT ...

# query pattern
WHERE {

}

# query modifiers
ORDER BY ...
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Dataset: Friend of a Friend (FOAF)

m FOAF is a standard RDF vocabulary for describing
people and relationships

m Tim Berners-Lee's FOAF information available at
http://www.w3.org/People/Berners-Lee/card

@prefix card: <http://www.w3.org/People/Berners-Lee/card#> .
@prefix foaf: <http://xmlns.com/foaf/0.1/> .

card:1 foaf:name "Timothy Berners-Lee"
<http://bblfish.net/people/henry/cardfme>

foaf:name "Henry Story"
<http://www.cambridgesemantics.com/people/about/lee>
foaf:name "Lee Feilgenbaum"

card:amy foaf:name "Amy van der Hiel"
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Example 1 — simple triple pattern

m In the graph http://www.w3.org/People/Berners-Lee/card,
find all subjects (?person) and objects (?name) linked
with the foaf:name predicate.

m Then return all the values of ?name.

m |In other words, find all names mentioned in Tim Berners-
Lee’'s FOAF file

PREFIX foaf:
<http://xmlns.com/foaf/0.1/>
SELECT 7?name
WHERE {

?person foaf:name ?name .

}
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"
SPARQL endpoints

O and returns results via HTTP
Generic endpoints gueries any Web-accessible RDF data
Specific endpoints are hardwired to query against
particular datasets
m The can be returned in a
variety of formats:
XML, JSON, RDF, HTML

JSON (JavaScript Object Notation): lightweight computer
data interchange format; text-based, human-readable
format for representing simple data structures and
associative arrays
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SPARQL endpoints

m This query is for an arbitrary bit of RDF data
(Tim Berners-Lee's FOAF file)

m=> to run it
m Possible choices

SPARQLer - General purpose processor - spargl.org
m http://spargl.org/spargl.html

OpenLink's Virtuoso (Make sure to choose "Retrieve
remote RDF data for all missing source graphs")

m http://bbc.openlinksw.com/sparqgl/
Redland’s Rasqgal

= http://librdf.org/rasgal/
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SPARQLer - General purpose processor

S P ‘ N R Q Ler General SPARQL query : input query, set any options and press "Get Results"

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT “?name
WHEEE {
7person foaf:name ?name .
}

SPARQL query

Dataset f——___

Target graph URI {or use FRCM in the query) hitp:/fwww.w3.org/People/Bel
Output XML: @ with XSLT style sheet (leave blank for none): fxml-to-htmlxsl
or 150N output: O

or text output: ©)

Force the accept header to text/plain regardless []
Get Hesults
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" N
OpenLink’s Virtuoso

OpenLink Virtuoso SPARQL Query

This query page is designed to help you test OpenLink Virtuoso SPARGL protocol endpoint.
Consultthe Viduoso Wiki page describing the service or the Qnline Vinuoso Documentation section EDF Database and SPARGL.

There is also a rich Web based user interface with sample queries.

==y fispargl.
. Dataset
Query
Default Graph URI
http:/fwww w3 org/People/Bemers-Lee/card
Retrieve remote ROF data for all missing source graphs j
Query text
SELECT ?name ;I
WHERE {
?person foaf:name 7?name
¥ \
SPARQL query
[
Display Results As: | HTML j ¥ Rigorous check of the query Reset |
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Example 1 - simple triple pattern

name

Dan Connolly

Henry Story
PREFIX foaf: Timothy Berners-Lee
<http://xmlns.com/foaf/0.1/> Norman Walsh

SELECT ?name World Wide Web Consortinm

WHERE { Ralph R. Swick
?person foaf:name ?name . Daniel Krech

} Christoph Bussler
Nicholas Gibbins
Wendy Hall

WNigel Shadbolt

Les Carr

Charles McCathieNevile
Hakon Wium Lie

Peter Szolovits
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" S
Example 2 — multiple triple pattern

m Find all people in Tim Berners-Lee's FOAF file that have
names and email addresses

m Return each person’s URI, name, and email address

m Multiple triple patterns retrieve about
a particular resource
O selects all variables mentioned in the query

PREFIX foaf:
<http://xmlns.com/foaf/0.1/>
SELECT *
WHERE {
?person foaf:name ?name .
?person foaf:mbox ?email .
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" SN
Example 2 - multiple triple pattern

| person | name | email

|http Jwww. w3 org People/Connolly/#me |Dan Connolly |maj1tc+:c0nn olly@w3.org
|http:-".-"ww1.v.'n.v3.Drg-'P eopleBerners-Lee/card#®i |T'n:ucrﬂ1§_.' Berners-Lee |maﬂtcr:timb1@w3_nrg
|ht|:p:-".-"ww1.‘i.'_ aaronsw.com/about xrdffaaronsw |Aarc+n Swartz |maﬂtc+me@ aaronsw.com
|http:-".-"11,"w1.v.daj obe_ orgfoaf rdfzi |Dave Beckett |maﬂtc+:dave@ dajobe.org

|ht|:p Jiwww w3 org People/Berners-Lee/cardzamy |Am1. van der Hiel |maj1tr:+:am3; w3 .org
|http:-".-"‘i.v'i.v'i.‘.f.w3 _org/People EM/contactZme |Eric Miller |maﬂtc+:em@w3 org
|http:-".-"‘i.v'i.v'i.‘.f.w3 .org/People/karl'karl-foaf xrdfFme |Kar1 Dubost |maﬂtcrkarl@w3 org
|http:-".-"wﬁ.vﬁ.v.w3.Drg-'P eople/Berners-Lee/card#cm |C oralie Mercier |maﬂtc+:cc+ra]ie@w3.org
|http:-".-"wﬁ.vﬁ.v.w3.Drg-'P eople/Berners-Lee/card#d; |Dean Jackson |maﬂtn:dean@w3.nrg
|http:-".-"w1.v1.v.w3.Drg-'P eople/Berners-Lee/card#d; |Dean Jackson |maj1tc+:djnc+@ grorg.org
|http:-".-"w1.v1.v.w3.Drg-'P eople/Berners-Lee/card#edd |E dd Dumbill |maﬂtc+:edd@u5aﬁﬂjnc. com
|http:-".-"w1.v1.v.w3.Drg-'P eople/Berners-Lee/card#edd |E dd Dumbill |maﬂtc+:edd@xml.cnm
|http:-".-"w1.v1.v.w3.Drg-'P eople/Berners-Lee/card#edd |E dd Dumbill |maﬂtc+:edd@xm]hack_cam
|http:-".-"w.'r:rrd:ﬁsh_rdﬁveb.r:rrg-"peaplE;-"bej.'.-"rdf%.veb.-"web'ﬁ.'hn_xrdﬁ.ime |L1"bb}' Miller |maﬂtc+j1"bb}'_mj]1a’@bﬂ5ml_a::_ulc
|http:-".-"penple_c5aﬂ.mit. edu/lkagal foaf rdfFme |L alana Kagal |maﬂtc+ialana@ csail mit edu
|11c+de]I}:-".-"1 003907694 |Su51'e Stephens |maﬂtc+:5usie_5tephe:t15@ gmail com

F. Corno, L. Farinetti - Politecnico di Torino 119



" J
Example 3 — traversing a graph

m Find the homepage of anyone known by
Tim Berners-Lee

card:i >/?‘k.r:wn\ > ?homepage
foafknows \_/foaf:homepage

homepage

http://purl org'net’eric/

http://www_johnseelybrown com/

http:/'www_grorg. org/dean’
http:‘heddley.com/edd’

http://www_ mellon org/about_foundation/staff ‘program-area-staft'irafuchs
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Example 3 — traversing a graph

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX card: <http://www.w3.org/People/Berners-Lee/card#>
SELECT ?homepage
FROM <http://www.w3.org/People/Berners-Lee/card>
WHERE {
card:1 foaf:knows 7?known .
?known foaf:homepage ?homepage .

}

m The FROM keyword specifies the target graph in the
query
m By using ?known as an object of one triple and the

subject of another, it is possible to traverse multiple links
In the graph
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" A
Dataset: DBPedia

m DBPedia is an RDF version of information from
Wikipedia
m Contains data derived from Wikipedia's

Infoboxes, category hierarchy, article abstracts,
and various external links

m Contains over 100 million triples
m Dataset: hitp://dbpedia.org/spargl/
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Example 4 — exploring DBPedia

m Find 15 example concepts in the DBPedia

dataset

SELECT DISTINCT 7?concept

WHERE {
?s a 7?Zconcept
} LIMIT 15

F. Corno, L. Farinetti - Politecnico di Torino

concept

fwwrw. w3 org/ 2004/02/skos/corezConcept

|http

e

dbpedia org/ontologyMusicalWork

vy

dbpedia org/ontology/Resource

o/

dbpedia.org/ontology Work

g/

dbpedia org/ontology/Album

g/

dbpedia org/ontology/Musical

Jumbel org/umbel/sc/Product

Jumbel org/umbel/ac/Artifact

J/dbpedia org/class/vago/1982Novels

J//dbpedia org/ontology Book

J//dbpedia org/class/vago/EnglishAstronomers

J//dbpedia.org/class/vago/EnglishPoliticians

J‘umbel org/umbel/sc/Astronomer

J/dbpedia org/class/vago/LivingPeople

J//dbpedia_org/class/vago/ AmericanCompetitiveEaters
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" J
Example 4 — exploring DBPedia

m LIMIT Is a that limits the
number of rows returned from a query

m SPARQL has two other solution modifiers
ORDER BY for guery solutions on the value of
one or more variables

OFFSET, used in conjunction with LIMIT and ORDER
BY to take a slice of a sorted solution set (e.g. for

paging)
m The SPARQL keyword =2 Is a shortcut for the
common predicate (class of a resource)

m The DISTINCT modifier
from the query results
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S
Example 5 — basic SPARQL filters

m Find all landlocked countries with a population greater
than 15 million

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX type: <http://dbpedia.org/class/yago/>
PREFIX prop: <http://dbpedia.org/property/>
SELECT ?country name ?population
WHERE {
?country a type:LandlockedCountries ;
rdfs:label ?country name ;
prop:populationEstimate ?population .
FILTER (?population > 15000000)

}

m FILTER constraints use boolean conditions to
unwanted query results

m A semicolon (;) can be used to separate two triple
patterns that
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" B
SPARQL filters

m Conditions on literal values
m Syntax

FILTER expression

m Examples

FILTER (?age > 30)
FILTER isIRI (?x)
FILTER !BOUND (?y)
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" I
SPARQL filters

B BOUND (var)
true if var is bound in query answer
false, otherwise
I BOUND (var) enables negation-as-failure

m Testing types

isIRI (A): Ais an “Internationalized Resource
|dentifier”

isBLANK (A): Als a blank node
isLITERAL (A): Als a literal
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SPARQL filters
m Comparison between BT
RDF terms - —
A =B
A =B
m Comparison between ) i i E
Numeric and Date types A< B
A > B
m Boolean AND/OR —; i TT i
m Basic arithmetic s
A * B
A/ B
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Example 5 — basic SPARQL filters

m Note all the
In the results

m How can we deal with
that?

F. Corno, L. Farinetti - Politecnico di Torino

countrv_name |population
Afghanistan 31889923
Afghanistan 31889923
OOOOoOoOO (31889923
Afghanistan 31889923
Afganistan 31889923
Adrammicran (31889923
Afghanistan 31889923
Afganistan 31889923
Afganistan 31889923
Afghanistan 31889923
Afeganistdo 31889923
OO0 31889923
Afghanistan 31889923
Afghanistan 31889923
Afghanistan 31889923
Ethiopia 782540090
Ethiopie 78254090
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Example 6 — SPARQL filters

m Find me all landlocked countries with a
population greater than 15 million (revisited),
with the highest population country first

PREFIX type: <http://dbpedia.org/class/yago/>
PREFIX prop: <http://dbpedia.org/property/>
SELECT ?country name ?population

WHERE {

?country a type:LandlockedCountries ;
rdfs:label ?country name ;
prop:populationEstimate ?population .

FILTER (?population > 15000000 &é&
langMatches (lang (?country name), "EN"))

} ORDER BY DESC (?population)
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" S
Example 6 — SPARQL filters

extracts a literal’s language tag, if any

matches a language tag against a
language range

countrv_name population

Ethiopia 78254090
Afghanistan 31889923
Uganda 30900000
Nepal 29519114

Uzbelkistan 27372000
Kazalchstan 15217711
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" A
Dataset: Jamendo

m Jamendo is a community collection of music all
freely licensed under Creative Commons
licenses

http://www.]Jamendo.com/it/

m DBTune.org hosts a queryable RDF version of
Information about Jamendo's music collection

Data on thousands of artists, tens of thousands of
albums, and nearly 100,000 tracks

http://dbtune.org/jamendo/store/
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" S
Example 7 — the wrong way

m Find all Jamendo artists along with their image,
home page, and the location they're near

PREFIX mo: <http://purl.org/ontology/mo/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name ?1img ?hp ?loc
WHERE {
?7a a mo:MusicArtist ;
foaf:name 7?name ;
foaf:img ?1img ;
foaf:homepage ?hp ;
foaf:based near ?loc .
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" S
Example 7 — DBTune SPARQL
endpoint

PREFIX mo: <http://purl.orgfontology/mof> :J
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name ?img 7hp ?loc
WHERE {
?7a a mo:Musichrtist ;
foaf:name ?name ;

foaf:img 2img ; http://dbtune.org/jamendo/store/

foaf:homepage 7hp

Interactive [sFaras] query

fDaf:based_near ?loc .

H

Resultfmnatzlhtml *I Resaurce:lﬂ53|'3'33| *I Entaﬂment:lﬂUﬂE "I Reset | Gﬂfl

m Jamendo has information on about 3,500 artists

m Trying the query we results. What's
wrong?
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" J
Example 7 — the right way

m Not every artist has an image, homepage, or location!

m OPTIONAL tries to match a graph pattern, but
If the optional match fails

m |[f an OPTIONAL pattern fails to match for a particular
solution, any variables in that pattern remain
(no value) for that solution

PREFIX mo: <http://purl.org/ontology/mo/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name ?img ?hp ?loc
WHERE {

?a a mo:MusicArtist ;

foaf:name ?name .

OPTIONAL { ?a foaf:img ?img }

OPTIONAL { ?a foaf:homepage ?hp }

OPTIONAL { ?a foaf:based near ?loc }

}
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" A
Dataset: GovTrack

m GovTrack provides SPARQL access to data on
the U.S. Congress

m Contains over 13,000,000 triples about
legislators, bills, and votes

m hitp://www.govtrack.us/
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"
Example 8 — querying alternatives

m Find Senate bills that either John McCain or Barack
Obama sponsored and the other cosponsored

PREFIX bill: <http://www.rdfabout.com/rdf/schema/usbill/>
PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?title ?sponsor ?status
WHERE {
{ ?bill bill:sponsor ?mccain ; bill:cosponsor ?obama . }
UNION
{ ?bill bill:sponsor 7?obama ; bill:cosponsor ?mccain . }
?bill a bill:SenateBill ;
bill:status ?status ;
bill:sponsor ?sponsor ;
dc:title ?title
?0bama foaf:name "Barack Obama"
?mccain foaf:name "John McCain"

}
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" S
Example 8 — GovTrack specific
endpoint

PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX foaf: <http://xmlns.com/foafsf0.1/>
SELECT ?title ?sponsor ?status
WHEEE {
{f ?bill bill:=sponsaor ?mccain ;7 bill:cosponsor ?obama .-}
UNICH
{ ?bill bill:=sponsor ?cbama ; bill:cosponsor ?mccain .-} :j

PREFIX bill: <http://www.rdfabout.com/rdf/schema/usbill /> j

Run Query | Display As: [SPARQL XML =] | http://www.govtrack.us/developers/rdf.xpd

m The UNION keyword forms a
: solutions to both sides of the UNION are
Included in the results
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" A
RDF datasets

All queries so far have been against a single graph
In SPARQL this is known as the default graph

RDF datasets are composed of a single default graph
and zero or more named graphs, identified by a URI

Named graphs can be specified with one or more
FROM NAMED clauses, or they can be hardwired into a
particular SPARQL endpoint

The SPARQL GRAPH keyword allows portions of a
guery to match against the named graphs in the RDF
dataset

Anything outside a GRAPH clause matches against the
default graph
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"
Dataset. semanticweb.org

m data.semanticweb.org hosts RDF data regarding
workshops, schedules, and presenters for the
International Semantic Web (ISWC) and European
Semantic Web Conference (ESWC) series of events

m Presents data via FOAF, SWRC, and iCal ontologies

m The data for each individual ISWC or ESWC event is
stored in its own named graph

l.e., there is one named graph per conference event contained in
this dataset

m http://data.semanticweb.org/
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= I
Example 9 — querying named graphs

m Find people who have been involved with at
least three ISWC or ESWC conference events

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT DISTINCT 7?person
WHERE {
GRAPH ?gl { ?person a foaf:Person }
GRAPH ?g2 { ?person a foaf:Person }
GRAPH ?g3 { ?person a foaf:Person }
FILTER(?gl != ?g2 && 7?gl != ?2g3 && ?2g2 !'= ?2g3) .
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=
Example 9 — querying named graphs

m The GRAPH ?g construct allows a pattern to match
against In the RDF dataset

m The URI of the matching graph is bound to ?g
(or whatever variable was actually used)

m The FILTER assures that we're finding a person who
occurs in three distinct graphs

m The Web interface used for this SPARQL query defines
the foaf: prefix, which is why it is omitted here
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Data.semanticweb.org specific
SPARQL endpoint

http://data.semanticweb.org/snorqgl/

Snorql: Exploring http://data.semanticweb.org/sparql

GRAPH:Default graph. List named graphs

GRAPH:Mamed graph goes here. Switch back to default graph

Browse:

+ [Classes

+ Properies
+ MNamed Graphs

SPARQL:
SELECT DISTINCT ?person
WHERE {
GRAPH ?gl { ?person a foaf:Pers=on }
GRAPH ?g2 { ?person a foaf:Pers=on }
GRAPH ?g3 { ?person a foaf:Pers=on }
FILTER(?gl '= 2g2 && gl '= ?7g3 && ?g2 '= 7g3)
}
Results: | Browse j XSLT stylesheet URL: |snorgl/xml-to-html xsl

Powered by Sesame

F. Corno, L. Farinetti - Politecnico di Torino
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Reset
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SPARQL 1.1 extensions

O
Adds the ability for query results to contain values
derived from constants, function calls, or other
expressions in the SELECT list
O
Adds the ability to group results and calculate
aggregate values (e.g. count, min, max, avg, sum, ...)
O

Allows one query to the nested within another
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" A
SPARQL 1.1 extensions

B
Includes improved language syntax for querying
negations

M
Adds the ability to query arbitrarily lenght path
through a graph via a regular-expression-like syntax
known as property paths

O

Defines a mechanism for splitting a single query
among multipleSPAQL endpoints and combining
together the results from each
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SPARQL exercise




" A
Exercises - RDF

Qprefix : <http://example.org/data#>
@prefix ont: <http://example.org/myOntology#>
@prefix vcard: <http://www.w3.0rg/2001/vcard-rdf/3.0#>

: John
vcard:FN "John Smith" ;
vcard:N [
vcard:Given "John" ;
vcard:Family "Smith" ] ;
ont:hasAge 32 ;
ont:marriedTo :mary
rmary
vcard:FN "Mary Smith" ;
vcard:N [
vcard:Given "Mary" ;
vcard:Family "Smith" ] ;
ont:hasAge 29

F. Corno, L. Farinetti - Politecnico di Torino

147




"
SPARQL query — exercise 1

m Return the full names of all people in the graph

PREFIX vCard:
<http://www.w3.0rg/2001/vcardrdf/3.0#>
SELECT ?fullName

WHERE {?x vCard:FN ?fullName}

m Result

fullName

“John Smith”
“Mary Smith”
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"
SPARQL guery — exercise 2

m Return the relation between John and Mary

PREFIX : <http://example.org/data#>
SELECT °?p
WHERE { :john ?p :mary }

m Result

<http://example.org/myOntology#marriedTo>
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SPARQL query — exercise 3

m Return the spouse of a person whose name is
John Smith

PREFIX vCard:
<http://www.w3.0rg/2001/vcard-rdf/3.0#>
PREFIX ont: <http://example.org/myOntology#>
SELECT 2y
WHERE {?x vCard:FN "John Smith".

?x ont:marriedTo 2y}

m Result

<http://example.org/data#tmary>
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"
SPARQL gquery — exercise 4

m Return the name and the first name of all people
In the knowledge base

PREFIX vCard:
<http://www.w3.0rg/2001/vcard-rdf/3.0#>

SELECT ?name, ?firstName

WHERE {?x vCard:N ?name .
?name vCard:Given ?firstName}

m Result
name firstName
“John Smith” "John"
“Mary Smith” "Mary"
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" J
SPARQL query — exercise 5

m Return all people over 30 in the knowledge base

PREFIX ont: <http://example.org/myOntology#>
SELECT ?7x
WHERE {?x ont:hasAge ?age .

FILTER (?age > 30)}

m Result

<http://example.org/data#john>
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" S
FROM

m Select RDF graph (= dataset) to be queried

m In case of multiple FROM clauses, graphs are
merged

m Example

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

SELECT 7?name
FROM <http://example.org/foaf/aliceFoaf>
WHERE { 7?x foaf:name ?name }
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" J
SPARQL query — exercise 6

m Graph http://example.org/bob

@prefix foaf: <http://xmlns.com/foaf/0.1/> .
:a foaf:name "Bob" .

:a foaf:mbox <mailto:bobW@oldcorp.example.org> .

m Graph http://example.org/alice

@prefix foaf: <http://xmlns.com/foaf/0.1/> .
_:a foaf:name "Alice" .
:a foaf:mbox <mailto:alicel@work.example> .

F. Corno, L. Farinetti - Politecnico di Torino
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" J
SPARQL query — exercise 6

m Return the names of people in both graphs

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT 7?src ?name

FROM NAMED <http://example.org/alice>
FROM NAMED <http://example.org/bob>

WHERE

{ GRAPH ?src { ?x foaf:name 7?name } }

m Result
src name
<http://example.org/bob> "Bob"
<http://example.org/alice> "Alice"
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