SPARQL ([sparkle])

Dotazovaci jazyk pro RDF




Lehké zopakovani RDF

e RDF = datovy model = graf
e struktura RDF
triple = trojice (statement = tvrzeni)
?subject ?predicate ?object
?predicate pfifazuje ?subject(u) hodnotu ?object
?subject je URI nebo Blank Node
?predicate je URI
?object je URI, Blank Node nebo Literal
URI (Uniform Resource ldentifier)
globalné unikatni identifikator
podmnozinou je URL (Uniform Resource Locator)

Blank Node
lokalni identifikator platny jen v ramci RDF grafu

Literal
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Vice k literalum (1)

e bude se hodit pfi tvorbé SPARQL dotazu
e literaly jsou textové hodnoty

e temito hodnotami mohou byt
retézce
,1im Berners-Lee"
Cisla
,123456"
data
,2002-05-30T09:00:00¢
atd.
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Vice k literalum (2)

e literaly se deli na 2 skupiny
plain literals
Cisté textoveé hodnoty
,Cisté textova hodnota“

muZze byt uveden jazyk (ve kterém je hodnota uvedena)
,Cisté textova hodnota“@cs
syntaxe viz. dale

typed literals
specifikuje presny typ literalu
syntaxe viz. dale

napr. int, double, date, dateTime, atd.
k tomuto ucelu se vyuzivaji built-in datatypes z XML
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XML built-in datatypes

Built-in Datatype Hierarchy

|all cowplex types |

anyiimpleType

|durat:i.n:|n ||dateT:i_mE ||t:i_me ||date ||gYearMDnth ||gYear ||gI"]DnthDay ||gDay | |gI"]Dnth|

|b0|:|_l_ean ||base6413:i_nar3? ||hexB:i_nar;r ||fl|:|at | |d0uble ||anyURI ||QI-Iame | |I\IOTATIOI-I |
string decimal
|n0rmalized5tring | integer

|

IEEE |nDnPDsitive Integer | |_Lc|ng | |nDnI\IEgative Integer |

|_Language ||I-Ia.me| |1\]IU]TOKEN| |negativeInteger ||:Lnt ||un3:i.gnedl.ong ||pnsit:i.veInteger |
T

I
[ wame ||I-]IU]TO|KEI\IS | [short | lunsignedint |

|TDREF | |EWTITY | [byte | unsignedshort |
T T

|IDRIEFS ||ENTIITIES |
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Serializace RDF

e RDF ma spoustu serializaci (RDF/XML, N3, N-
Triples, Turtle, TriX, TriG, RDFa, eRDF)
nektere slouzi k prenosu a uchovavani RDF dat
RDF/XML
TriX (RDF Triples in XML)

specialni XML serializace pro Named Graphs (,pojmenované
grafy®)
Named Graphs viz. dale

jiné byly vytvoreny s ohledem na Citelnost

N3 (Notation 3)
,non-XML serialization of RDF models“, W3C standard
podmnozinou je Turtle (Terse RDF Triple Language)
nejCitejnéjSi RDF serializace
neni standardizovan
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Turtle

jan.zemanek@gmail.com




Popis RDF zdroje v RDF/XML |:

<?xml version="1.0"?>

o <rdf:RDF xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-
ns#" xmins:dc="http://purl.org/dc/elements/1.1/"
xmins:ex="http://example.org/stuff/1.0/">

e <rdf:Description rdf:about="http://www.w3.org/TR/rdf-syntax-
grammar” dc:title="RDF/XML Syntax Specification (Revised)">

<ex:editor>
<rdf:Description ex:fullName="Dave Beckett">
<ex:homePage rdf:resource="nttp://purl.org/net/dajobe/" />
</rdf:Description>
</ex:editor>

o </rdf:Description>
o </rdf:RDF>
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Tyz popis RDF zdroje v Turtle |:

o @prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
o @prefix dc: <http://purl.org/dc/elements/1.1/>.
o @prefix ex: <http://example.org/stuff/1.0/> .

o <http://www.w3.org/TR/rdf-syntax-grammar>

o dc:title "RDF/XML Syntax Specification (Revised)" ;

o ex:editor [ ex:fullname "Dave Beckett";
ex:homePage http://purl.org/net/dajobe/

]
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SPARQL a Turtle :

e SPARAQL syntaxe vychazi ze syntaxe Turtle
e SPARQL dotaz

PREFIX p: < >
PREFIX dbpedia: <http://dbpedia.org/resource/>

SELECT ?movie

WHERE

{

?movie  p:wordnet_type
<http://www.w3.0rg/2006/03/wn/wn20/instances/synset-movie-
noun-1> .

?movie  p:starring dbpedia:Angelina_Jolie .

?movie p:released ?released .

FILTER (?released > "2005-01-01"*xsd:date)

}
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Named Graphs (a TriG)

e Named Graph
tzv. ,pojmenovany graf*
RDF graf, ktery ma pfirazenu URI
timto jménem se Ize na RDF graf odkazovat

o TriGG

rozsSiruje Turtle syntaxi o moznost pojmenovat graf

<http://mynamedgraph/> {
[vlastni RDF graf]

}

jan.zemanek@gmail.com 11



TriG - priklad

o :G1 {
:Monica ex:name "Monica Murphy" .
:Monica ex:homepage <http://www.monicamurphy.org> .
:Monica ex:email <mailto:monica@monicamurphy.org> .
:Monica ex:hasSkill ex:Management

}
o :G2 {
:Monica rdf:type ex:Person .
:Monica ex:hasSkill ex:Programming

}
e :G1 dc:title ,Monica’s Profile“@en
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SPARQL (1)

e SPARQL Protocol and RDF Query Language
e od 15. ledna 2008 W3C standard
e dotazovaci jazyk pro RDF

e ,read-only”
SPARUL — SPARQL Update Language
e jiné dotazovaci jazyky pro RDF

(pfedchudci SPARQL)
rdfDB, RDQL and SeRQL
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SPARQL (2)

e ,SPARQL is to the Semantic Web (and,
really, the Web in general) what SQL is to
relational databases.”

Tim Berners-Lee

o .If we view the Semantic Web as a global
collection of databases, SPARQL can make
the collection look like one big database.”

jan.zemane k@gmail.com 14



SPARQL (3)

e SPARQL je zalozen na W3C standardech
RDF
XML
HTTP
(WSDL, SOAP)
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SPARQL - dotaz :

e RDF Validator / Converter

e PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?url
FROM

'aYe Yo Va2l o

?contributor foaf:name "Tim Berners-Lee" .
?contributor foaf:weblog ?url
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SPARAQL - dotaz

e promeénneé se uvozuji ,?"
?variable
(alternativné Ize proménnou uvést ,$“)

e klauzule FROM rika nad kterymi RDF daty se bude dotaz
vyhodnocovat

e klauzuli WHERE tvofi soubor RDF trojic (v Turtle syntaxi), ktery
dohromady tvori tzv. ,graph pattern®

e vyhodnocovani dotazu probiha tak, ze se porovnava graph
pattern s RDF daty

e nejdrive je do proménné ?contributor ulozen Blank Node
identifikator, jemuz atribut foaf:name prifazuje hodnotu , Tim
Berners-Lee" (TimBL)

e nasledné je do proménné ?url uloZzena hodnota atributu
foaf:weblog, ktera ziskanému Blank Node (oznacCujicimu
TimBL) prirazuje URL jeho weblogu
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Typy SPARQL dotazu

e SPARQL podporuje 4 typy dotazu
SELECT
ASK
DESCRIBE
CONSTRUCT

e rozdil mezi nimi spocCiva v tom, jaké vraci
vysledky
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SPARQL (SELECT)

e SELECT zvolenym promennym priradi
prislusne hodnoty a vrati je v tabulce
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SPARQL (SELECT) - RDF data | ::

o @prefix foaf. <http://xmlns.com/foaf/0.1/> .
_.a foaf:name "Alice" .
_:.afoaf:knows :b.
_.afoaf:knows :c.
_:b foaf:name "Bob" .
_.c foaf:name "Clare" .
_.c foaf:nick "CT" .
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SPARQL (SELECT) - dotaz :

e PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?nameX ?nameY ?nickY
WHERE {

?x foaf:knows ?y ;
foaf:name ?nameX..
?y foaf:name ?nameyY .
OPTIONAL {
?y foaf:.nick ?nickY
}

}

jan.zemane k@gmail.com 21



SPARQL (SELECT) - vysledek | ::

e hameX nameY nickY
"Alice,, "Bob,,
"Alice,, "Clare, "CT"
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SPARQL (SELECT) — vysledek
(XML)

° <?xml version="1.0"?>
<sparql xmins="http://www.w3.0rg/2005/sparql-results#">

<head>
<variable name="nameX"/>
<variable name="nameY"/>
<variable name="nickY"/>
</head>
<results>
<result>
<binding name="nameX">
<literal>Alice</literal>
</binding>
<binding name="nameY">
<literal>Bob</literal>
</binding>
</result>
<result>
<binding name="nameX">
<literal>Alice</literal>
</binding>
<binding name="nameY">
<literal>Clare</literal>
</binding>
<binding name="nickY">
<literal>CT</literal>
</binding>
</result>
</results>
</sparql>
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SPARQL (ASK)

e vraci boolean
e testuje pouze, zda ma graph pattern reseni
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SPARQL (ASK) — RDF data

o @prefix foaf: <http://xmlns.com/foaf/0.1/> .
_.a foaf:name "Alice" .
_.a foaf:homepage
<http://work.example.org/alice/> .
_:b foaf:name "Bob" .
_:b foaf:mbox <mailto:bob@work.example> .
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SPARQL (ASK) - dotaz 3

e PREFIX foaf: <http://xmlns.com/foaf/0.1/>
ASK {

?x foaf:name ,Alice”

;
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SPARQL (ASK) - vysledek

® yes
O Z-)




SPARQL (ASK) - vysledek HE

(XML) i

o <?xml version="1.0"7?>
<sparq|
xmins="http://www.w3.0rg/2005/sparql-
results#">
<head>
</head>
<results>
<boolean>true</boolean>
</results>
</sparql>
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SPARQL (DESCRIBE)(1)

e vraci graf (ktery je subgrafem dotazoveného
grafu) se vsemi informacemi o zdroji, ktery
vyhovél graph pattern(u)

e DESCRIBE ?person
WHERE {

?person foaf:name "Tim Berners-Lee"
}
vrati graf obsahuijici trojice, které popisuji Tima
Bernerse-Leeho
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SPARQL (DESCRIBE)(2) ::

e popis zdroje Ize ziskat | explicitnim zadanim
jeho URI
e DESCRIBE <http://example.org/>

e dotaz muze obsahovat vice URI, Blank
Nodes
e PREFIX foaf: <http://xmIns.com/foaf/0.1/>
DESCRIBE ?x ?y <http://example.org/>

WHERE {
?x foaf:knows ?y
}
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SPARQL (DESCRIBE)(3) :

e Dotaz

DESCRIBE <http://dbpedia.org/resource/J. R. R. Tolkien>

e \ysledek (v Turtle syntaxi)

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>.
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#>.
@prefix dc: <http://purl.org/dc/elements/1.1/>.

@prefix foaf: <http://xmins.com/foaf/0.1/>.

@prefix dbpedia: <http://dbpedia.org/resource/>.

@prefix dbpedia-owl: <http://dbpedia.org/ontology/>.
dbpedia:J._R._R. Tolkien

rdf:type dbpedia-owl:Writer,

foaf:name "J. R. R. Tolkien"@en;
foaf:givenName "J. R. R."@en;

foaf:surname "Tolkien"@en;

dc:description "British philologist and author"@en;

dbpedia-owl:birthDate "1892-01-03"*xsd:date;
dbpedia-owl:birthPlace dbpedia:Bloemfontein,
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SPARQL a Bart Simpson :

http://dbpedia.org/snorqgl/

PREFIX dbpedia2: <http://dbpedia.org/property/>
PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>
SELECT ?episode ?chalkboard _gag
WHERE {
?episode skos:subject
<http://dbpedia. org/resource/Category The_Simpsons_episodes%2C_ seas
on_12>.
?episode dbpedia2:blackboard ?chalkboard _gag

ill uie Google kefore as
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SPARQL (CONSTRUCT)

e CONSTRUCT umoziuje naplnit hodnotami
prirazenymi promennym z graph pattern
vlastni ,triple template” a tim vytvorit zbrusu
novy graf

e CONSTRUCT je pro SPARQL do urcité miry
tim, Cim jsou XSLT transformace pro XML
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SPARQL (CONSTRUCT) — RDF | 3:¢
data

o @prefix foaf. <http://xmlns.com/foaf/0.1/> .
@prefix alice: <http://alice.name/#>
alice:me foaf:name "Alice" .
alice:me foaf:mbox <mailto:alice@example.org> .
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SPARQL (CONSTRUCT) - i
dotaz os

e PREFIX foaf: <http://xmIns.com/foaf/0.1/>
PREFIX vcard: <http://www.w3.0rg/2001/vcard-rdf/3.0#>
PREFIX alice: <http://alice.name/#>
CONSTRUCT {
<http://example.org/person#Alice> vcard:FN ?name
}

WHERE {
alice:me foaf:name ?name
!
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SPARQL (CONSTRUCT) - i
vysledek T

e @prefix vcard: <http://www.w3.0rg/2001/vcard-rdf/3.0#> .
<http://example.org/person#Alice> vcard:FN "Alice" .
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Komplexnejsi dotazy — RDF T

data T

o @prefix foaf. <http://xmins.com/foaf/0.1/> .
_:a foaf:name "Jon Foobar" ;
foaf:mbox <mailto:jon@foobar.xx> ;
foaf.depiction <http://foobar.xx/2005/04/jon.jpg> .
_:b foaf:name "A. N. O'Ther" ;
foaf:mbox <mailto:a.n.other@example.net> ;
foaf.depiction <http://example.net/photos/an-2005.jpg> .
_:c foaf:name "Liz Somebody" ;
foaf:mbox_shalsum
"3f01fa9929df769aff173f57dec2fe0c2290aeea” .
_:d foaf:name "M Benn" ;
foaf.depiction <http://mbe.nn/pics/me.jpeg> .
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SPARQL (OPTIONAL)

e chceme ziskat jména vsech osob spolecCne s
URL jejich fotografie (pokud je uvedena)
nevystaCcime s obyCejnym graph pattern(em)
jako dosud
do vysledku by totiZz nebyla zahrnuta ,Liz Somebody*

e pro tyto pripady existuje blok OPTIONAL

pokud je graph pattern v nem uvedeny v
dotazovanem grafu pritomen, bude jeho vysledek
uveden v celkovem vysledku
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SPARQL (OPTIONAL) — dotaz | ::

e PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name ?depiction
WHERE {
?person foaf:name ?name .
OPTIONAL {
?person foaf:depiction ?depiction .

.
}
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000

SPARQL (OPTIONAL) — 3

y 4 o0
vysledek :
e name depiction

"A. N. OTher" <http://example.net/photos/an-2005.jpg>

"Jon Foobar” <http://foobar.xx/2005/04/jon.jpg>

"Liz Somebody"

"M Benn" <http://mbe.nn/pics/me.jpeg>
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SPARQL dotazy s omezovanim| ::::

hodnot proménnych :

PREFIX p:
PREFIX dbpedia: <http://dbpedia.org/resource/>

SELECT ?movie

}/VHERE

?movie p:wordnet_type
<http://www.w3.0rg/2006/03/wn/wn20/instances/synset-movie-noun-1> .

?movie p:starring dbpedia:Angelina_Jolie .
?movie p:released ?released .

FILTER (?released > "2005-01-01"*xsd:date)

}
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SPARQL endpoints

e v podstate jde o Web Service
e SPARQL endpointy jsou identifikovany
pomoci URL

na kterou se posilaji SPARQL dotazy

ty jsou nasledné vyhodnoceny a vysledky odeslany
zpet uzivateli

e SPARQL definuje komunikacni protokol pro
distribuci dotazu a vysledku

e aktivni endpointy
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Odkazy 3T

e RDF data

e http://planetrdf.com/index.rdf

o http://www.deri.ie/fileadmin/scripts/foaf.php?id=287

o http://jspetrak.zapisky.info/profile.rdf

e http://journal.dajobe.org/journal/2003/07/semblogs/bloggers.rdf
e FOAF ontologie

e http://xmIns.com/foaf/spec/index.rdf
e SPARAQL cheatsheet

e http://www.dajobe.org/2005/04-sparql/SPARQLreference-1.7.pdf
e SPARAQL execution services

e http://www.sparqgl.org/spargl.html

e http://dbpedia.org/sparql

e http://dbpedia.org/snorql/
e SPARAQL validator

o http://www.w3.0rg/2005/01/yacker/uploads/SPARQL
e RDF validatory

e http://www.w3.org/RDF/Validator/

e http://www.rdfabout.com/demo/validator/
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Uzitecné odkazy

®
Do ,Default Graph URI" vlozit adresu RDF
souboru
V roletovem menu vybrat druhou moznost
,Retrieve remote RDF data for all missing source
graphs”
®

Pro seznam prefixu
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