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SPARQL Variable Assignment
Information Service Engineering - Lecture 4 Linked Data Engineering II - 4.6 More Complex Queries with SPARQL

● Example: Select all authors with their notable works and date of publication

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX dbo: <http://dbpedia.org/ontology/>
PREFIX dbp: <http://dbpedia.org/property/>

SELECT ?author ?work ?date 
FROM <http://dbpedia.org/> 
WHERE {
       ?author rdf:type dbo:Writer .
       ?author dbo:notableWork ?work .
       ?work dbp:releaseDate ?date .
} ORDER BY DESC(?date)
LIMIT 100

query SPARQL endpoint

list the results in 
descending order 
according to the date

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+rdf%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0D%0APREFIX+rdfs%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0D%0APREFIX+dbo%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fontology%2F%3E%0D%0APREFIX+dbp%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fproperty%2F%3E%0D%0APREFIX+xsd%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2001%2FXMLSchema%23%3E%0D%0A%0D%0ASELECT+%3Fauthor+%3Fwork+%3Fdate+%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%2F%3E+%0D%0AWHERE+%7B%0D%0A+++++++%3Fauthor+rdf%3Atype+dbo%3AWriter+.%0D%0A+++++++%3Fauthor+dbo%3AnotableWork+%3Fwork+.%0D%0A+++++++%3Fwork+dbp%3AreleaseDate+%3Fdate+%0D%0A%7D+ORDER+BY+DESC%28%3Fdate%29%0D%0ALIMIT+100%0D%0A&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on
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SPARQL Variable Assignment
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query SPARQL endpoint

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+rdf%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0D%0APREFIX+rdfs%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0D%0APREFIX+dbo%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fontology%2F%3E%0D%0APREFIX+dbp%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fproperty%2F%3E%0D%0APREFIX+xsd%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2001%2FXMLSchema%23%3E%0D%0A%0D%0ASELECT+%3Fauthor+%3Fwork+%3Fdate+%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%2F%3E+%0D%0AWHERE+%7B%0D%0A+++++++%3Fauthor+rdf%3Atype+dbo%3AWriter+.%0D%0A+++++++%3Fauthor+dbo%3AnotableWork+%3Fwork+.%0D%0A+++++++%3Fwork+dbp%3AreleaseDate+%3Fdate+%0D%0A%7D+ORDER+BY+DESC%28%3Fdate%29%0D%0ALIMIT+100%0D%0A&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on
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SPARQL Variable Assignment
Information Service Engineering - Lecture 4 Linked Data Engineering II - 4.6 More Complex Queries with SPARQL

● Example: Select all authors with their notable works and year of publication

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX dbo: <http://dbpedia.org/ontology/>
PREFIX dbp: <http://dbpedia.org/property/>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT ?author ?work SUBSTR((REPLACE(STR(?date),"[^0-9]", "")), 1, 4) AS ?year 
FROM <http://dbpedia.org/> 
WHERE {
       ?author rdf:type dbo:Writer .
       ?author dbo:notableWork ?work .
       ?work dbp:releaseDate ?date .
       FILTER REGEX (?date, "[0-9]{4}")
} ORDER BY DESC(?year)
LIMIT 100 query SPARQL endpoint

new variable assignment 
with string manipulation 
and regular expression

?date should 
contain a 
4-digit year

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+rdf%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0D%0APREFIX+rdfs%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0D%0APREFIX+dbo%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fontology%2F%3E%0D%0APREFIX+dbp%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fproperty%2F%3E%0D%0APREFIX+xsd%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2001%2FXMLSchema%23%3E%0D%0A%0D%0ASELECT+%3Fauthor+%3Fwork+SUBSTR%28%28REPLACE%28STR%28%3Fdate%29%2C%22%5B%5E0-9%5D%22%2C+%22%22%29%29%2C+1%2C+4%29+AS+%3Fyear+%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%2F%3E+%0D%0AWHERE+%7B%0D%0A+++++++%3Fauthor+rdf%3Atype+dbo%3AWriter+.%0D%0A+++++++%3Fauthor+dbo%3AnotableWork+%3Fwork+.%0D%0A+++++++%3Fwork+dbp%3AreleaseDate+%3Fdate+%0D%0A+++++++FILTER+REGEX+%28%3Fdate%2C+%22%5B0-9%5D%7B4%7D%22%29+.%0D%0A%7D+ORDER+BY+DESC%28%3Fyear%29%0D%0ALIMIT+100%0D%0A&format=text%2Fhtml&timeout=30000&debug=on
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SPARQL Aggregate Functions
Information Service Engineering - Lecture 4 Linked Data Engineering II - 4.6 More Complex Queries with SPARQL

● Example: How many authors are there in DBpedia?

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX dbo: <http://dbpedia.org/ontology/>

SELECT COUNT(?author) AS ?num 
FROM <http://dbpedia.org/> 
WHERE {
       ?author rdf:type dbo:Writer .
}

aggregate 
function

query SPARQL endpoint

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+rdf%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0D%0APREFIX+dbo%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fontology%2F%3E%0D%0A%0D%0ASELECT+COUNT%28%3Fauthor%29+AS+%3Fnum+%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%2F%3E+%0D%0AWHERE+%7B%0D%0A+++++++%3Fauthor+rdf%3Atype+dbo%3AWriter+.%0D%0A%7D%0D%0A&format=text%2Fhtml&timeout=30000&debug=on
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SPARQL Aggregate Functions
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● Example: How many distinct authors are there in DBpedia 

                 who have entries for notable works?

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX dbo: <http://dbpedia.org/ontology/>

SELECT COUNT(DISTINCT(?author)) AS ?num 
FROM <http://dbpedia.org/> 
WHERE {
       ?author rdf:type dbo:Writer ;
               dbo:notableWork ?work .
}

aggregate function and 
variable assignment

query SPARQL endpoint

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+rdf%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0D%0APREFIX+dbo%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fontology%2F%3E%0D%0A%0D%0ASELECT+COUNT%28DISTINCT%28%3Fauthor%29%29+AS+%3Fnum+%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%2F%3E+%0D%0AWHERE+%7B%0D%0A+++++++%3Fauthor+rdf%3Atype+dbo%3AWriter+%3B%0D%0A+++++++++++++++dbo%3AnotableWork+%3Fwork+.%0D%0A%7D%0D%0A&format=text%2Fhtml&timeout=30000&debug=on
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SPARQL Aggregate Functions and Grouping
Information Service Engineering - Lecture 4 Linked Data Engineering II - 4.6 More Complex Queries with SPARQL

● Example: Which author wrote how many notable works?

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX dbo: <http://dbpedia.org/ontology/>

SELECT ?author COUNT(?work) AS ?num_works 
FROM <http://dbpedia.org/> 
WHERE {
       ?author rdf:type dbo:Writer ;
               dbo:notableWork ?work .
} GROUP BY ?author
ORDER BY DESC (?num_works) grouping the 

results

aggregate 
function

query SPARQL endpoint

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+rdf%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0D%0APREFIX+dbo%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fontology%2F%3E%0D%0A%0D%0ASELECT+%3Fauthor+COUNT%28%3Fwork%29+AS+%3Fnum_works+%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%2F%3E+%0D%0AWHERE+%7B%0D%0A+++++++%3Fauthor+rdf%3Atype+dbo%3AWriter+%3B%0D%0A+++++++++++++++dbo%3AnotableWork+%3Fwork+.%0D%0A%7D+GROUP+BY+%3Fauthor%0D%0AORDER+BY+DESC+%28%3Fnum_works%29%0D%0A&format=text%2Fhtml&timeout=30000&debug=on
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SPARQL Aggregate Functions and Grouping
Information Service Engineering - Lecture 4 Linked Data Engineering II - 4.6 More Complex Queries with SPARQL

● Example: Which author wrote exactly 3 notable works (according to DBpedia)?

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX dbo: <http://dbpedia.org/ontology/>

SELECT ?author COUNT(?work) AS ?num_works 
FROM <http://dbpedia.org/> 
WHERE {
       ?author rdf:type dbo:Writer ;
               dbo:notableWork ?work .
} GROUP BY ?author
HAVING (COUNT(?work) = 3)
ORDER BY ?author

query SPARQL endpoint

grouping the 
results

aggregate 
function

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+rdf%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0D%0APREFIX+dbo%3A+%3Chttp%3A%2F%2Fdbpedia.org%2Fontology%2F%3E%0D%0A%0D%0ASELECT+%3Fauthor+COUNT%28%3Fwork%29+AS+%3Fnum_works+%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%2F%3E+%0D%0AWHERE+%7B%0D%0A+++++++%3Fauthor+rdf%3Atype+dbo%3AWriter+%3B%0D%0A+++++++++++++++dbo%3AnotableWork+%3Fwork+.%0D%0A%7D+GROUP+BY+%3Fauthor%0D%0AHAVING+%28COUNT%28%3Fwork%29+%3D+3%29%0D%0AORDER+BY+%3Fauthor%0D%0A&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on
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SPARQL Aggregate Functions 
Information Service Engineering - Lecture 4 Linked Data Engineering II - 4.6 More Complex Queries with SPARQL

● SPARQL 1.1 provides more aggregate functions

○ SUM
○ AVG
○ MIN
○ MAX
○ SAMPLE – „pick“ one non-deterministically

○ GROUP_CONCAT – concatenate values with a designated 

string separator
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More SPARQL 
Information Service Engineering - Lecture 4 Linked Data Engineering II - 4.6 More Complex Queries with SPARQL

● More SPARQL query functions

○ ASK - Check whether there is at least one result 

○ CONSTRUCT - construct an RDF graph from a template,

○ DESCRIBE - return all facts (RDF triples) for resources

● More sophisticated SELECT queries with

○ Subqueries

○ Property paths

● SPARQL UPDATE 

○ INSERT / DELETE RDF triples

○ CREATE / DROP / COPY / MOVE RDF graph

● SPARQL  RDF(S)/OWL entailment
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Linked Data 

Knowledge Graphs

15
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Picture References:
● P.15: Albrecht Dürer, Stich aus Dürers Anweisung zur Messung mit Zirkel und Richtscheid (1525)

https://commons.wikimedia.org/wiki/File:D%C3%BCrer_Stich_aus_Anweisung_2.jpg 
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