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RDF uloziste

e Triple store: trojice

o subjekt predikat objekt
e Quad store: Ctvefice

o graf subjekt predikat objekt
e Back-end

o soubor, v pameti, relacni databaze...

e Indexovani

o Permutace trojic/Ctveric
o Dodatecné plnotextove indexovani

e |Inferencovani
o Materializace inferenci



RDF uloziste

e Optimalizace
o Volba planu pro vykonani dotazu
o Prepisovani SPARQL dotazu

e Skalovani
o Podpora ukladani miliard trojic
o Komprese
o Clustery



Implementace

Virtuoso (OpenLink)

4store (Garlik)

Stardog (Clark & Parsia)

Jena TDB (Apache Software Foundation)
Sesame (Aduna)

BigOWLIM (Ontotext)

AllegroGraph (Franz Inc.)

Oracle 119 (Oracle)

Meronymy SPARQL Database Server
(Meronymy)

Vice...



http://virtuoso.openlinksw.com/
http://www.openlinksw.com/
http://virtuoso.openlinksw.com/
http://4store.org/
http://www.garlik.com/
http://4store.org/
http://stardog.com/
http://clarkparsia.com/
http://stardog.com/
http://jena.apache.org/documentation/tdb/index.html
http://www.apache.org/
http://jena.apache.org/documentation/tdb/index.html
http://www.openrdf.org/
http://www.aduna-software.com/
http://www.openrdf.org/
http://www.ontotext.com/owlim
http://www.ontotext.com/
http://www.ontotext.com/owlim
http://www.franz.com/agraph/allegrograph/
http://www.franz.com/
http://www.franz.com/agraph/allegrograph/
http://www.oracle.com/technetwork/database/options/semantic-tech/index.html
http://www.oracle.com/
http://www.oracle.com/technetwork/database/options/semantic-tech/index.html
http://www.meronymy.com/SPARQL-Database-Server/overview.aspx
http://www.meronymy.com/
http://en.wikipedia.org/wiki/Triplestore#List_of_implementations
http://en.wikipedia.org/wiki/Triplestore#List_of_implementations

SPARQL

e Rodina standardu pro praci s RDF
o SPARQL Query: dotazovani
o SPARQL Update: modifikace
o SPARQL Protocol: komunikacni protokol
o SPARQL Query Results XML Format: serializace
vysledki SPARQL dotazu



http://www.w3.org/TR/rdf-sparql-query/
http://www.w3.org/TR/rdf-sparql-query/
http://www.w3.org/TR/sparql11-update/
http://www.w3.org/TR/sparql11-update/
http://www.w3.org/TR/rdf-sparql-protocol/
http://www.w3.org/TR/rdf-sparql-protocol/
http://www.w3.org/TR/rdf-sparql-XMLres/

Anatomie SPARQL dotazu

o Komentar
o # komentéar

e Prolog
o Deklarace prefixti pouzitych jmennych prostort
O PREFIX prefix: <http://jmenny.prostor/>

e Typ dotazu

o SELECT: vraci navazané promenne
CONSTRUCT: vraci RDF graf
ASK: vraci, zdali pro dotaz existuje reseni
DESCRIBE: vraci popis daneého zdroje

o O O



Anatomie SPARQL dotazu

e Modifikator reseni

o DISTINCT: pouze unikatni reseni

o REDUCED: duplicitni reseni mohou byt odstranena
e Reseni

o Navazané proménné (?promenna, *)

o Grafovy vzor

e UrcCeni dotazovanych dat
o FROM: pfidava trojice z pojmenovaného grafu do
vychoziho grafu
o FROM NAMED: pridava trojice z pojmenovaneho
grafu, jehoz URI musi byt v grafovém vzoru
explicitné urCeno pomoci GRAPH



Anatomie SPARQL dotazu

e Podminka
o WHERE { grafovy vzor }
o Grafovy vzor (subgraf) je priklad hledanych dat
o Syntaxe vzoru

Turtle

Promenné: ?promenna

GRAPH: urceni pojmenovaneho grafu

UNION: sjednoceni alternativnich vzoru
OPTIONAL: nepovinny vzor

Poddotazy: pouziti feSeni vnofenych dotazu ve
vzoru



Anatomie SPARQL dotazu

e Podminka: filtr

o FILTER

o Logicky vyraz, ktery odfiltruje reseni, pro néz nabyva
hodnoty false.

o 3-hodnotova logika (true, false, error)

o Funkce
m Vvracejici logickou hodnotu, napf. 1sURI (),

BOUND (), REGEX ()



Anatomie SPARQL dotazu

e Modifikatory dotazu

O
O

LIMIT pocet:omezeni pocCtu reseni
OFFSET poradi: stanoveni poradi prvniho
vybraneho reseni ve vSech resenich

ORDER BY: serazeni reseni

m Vzestupné: ORDER BY ASC (?proménna)
m Sestupne: ORDER BY DESC (?proménnd)



Anatomie SPARQL dotazu

e SPARQL 1.1 Query

o Negace: NOT EXISTS, MINUS
Agregace: GROUP BY, HAVING, SUM, COUNT, AVG
Federace: SERVICE

Vnorené dotazy
Prirazovani promennych: BIND

O O O O

e SPARQL 1.1 Update

o INSERT, DELETE, LOAD, CLEAR...



Priklady

# 10 libovolnych trojic

SELECT * WHERE ({
?s Yp Y0

}

LIMIT 10



Priklady

# VSechny unikdtni typy zdroju

SELECT DISTINCT ?class WHERE {
[] a ?class



Priklady

# VSechny unikdtni predikaty zdroju

SELECT DISTINCT ?property WHERE ({
[] ?property []



Priklady

# Celkovy pocCet trojic

SELECT (COUNT (*) AS 2
numberOfTriples)
WHERE {

?s Yp YO



Priklady
# 10 trojic z daného grafu

SELECT * FROM NAMED <http://ld.opendata.
cz/resource/dataset/czso.cz/demography>

WHERE {

GRAPH <http://1ld.opendata.
cz/resource/dataset/czso.cz/demography> {

?s ?p YO

}
} LIMIT 10



Priklady
# dc:title a zaroven dcterms:title

PREFIX dc: <http://purl.org/dc/elements/1.
1/>
PREFIX dcterms: <http://purl.org/dc/terms/>

SELECT ?title WHERE {
{ ?s dc:title ?title . }
UNION
{ ?s dcterms:title ?title . }



Priklady
# Negation as failure (SPARQL 1.0)

PREFIX skos: <http://www.w3.
org/2004/02/skos/core#>
SELECT ?concept WHERE {
?concept a skos:Concept
OPTIONAL {
?concept skos:broader 7?broaderConcept

}
FILTER (!BOUND (?broaderConcept) )



Priklady
# Negace (SPARQL 1.1)

PREFIX skos: <http://www.w3.
org/2004/02/skos/core#>

SELECT ?concept WHERE {
?concept a skos:Concept
FILTER NOT EXISTS {
?concept skos:broader 7?broaderConcept



Nastroje

e Prefix.cc: vyhledavani jmennych prostoru
pro popularni prefixy

e SPARQL Query Validator

SPARQLer: genericky SPARQL procesor

o SPARQLZNL: pfeklad SPARQL dotazu do
prirozeneho jazyka

e SPARAQLed: interaktivni editor SPARQL
dotazu

e SPARQLDIn: sdileni SPARQL dotazu

e SPARQL Endpoint Status: monitorovani

SPARQL endpointu



http://prefix.cc/
http://sparql.org/query-validator.html
http://sparql.org/query-validator.html
http://sparql.org/sparql.html
http://sparql.org/sparql.html
http://sparql2nl.aksw.org/demo
http://sindicetech.com/sindice-suite/sparqled/
http://sparqlbin.com/
http://sparqlbin.com/
http://labs.mondeca.com/sparqlEndpointsStatus/

Priklady SPARQL endpointu

DBpedia

Verejné zakazky

British National Bibliography
DataGovIE - Irish Government Data
WordNet (RKBEXxplorer)

Katalog dat Datahub.io



http://dbpedia.org/sparql
http://dbpedia.org/sparql
http://ld.opendata.cz:8900/sparql
http://ld.opendata.cz:8900/sparql
http://bnb.data.bl.uk/sparql
http://bnb.data.bl.uk/sparql
http://data-gov.ie/sparql
http://data-gov.ie/sparql
http://wordnet.rkbexplorer.com/sparql/
http://wordnet.rkbexplorer.com/sparql/
http://semantic.ckan.net/sparql
http://semantic.ckan.net/sparql

Zdroje

e Bob DuCharme. Learning SPARQL.

e Lee Feigenbaum; Eric Prud'hommeaux.
SPARQL by example.

e Eric Prud'hommeaux; Andy Seaborne.
SPARQL Query Language for RDF.



http://www.amazon.com/Learning-SPARQL-Bob-DuCharme/dp/1449306594/
http://www.cambridgesemantics.com/semantic-university/sparql-by-example
http://www.cambridgesemantics.com/semantic-university/sparql-by-example
http://www.w3.org/TR/rdf-sparql-query/
http://www.w3.org/TR/rdf-sparql-query/

