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Previously …



First SPARQL (1.0)
Then SPARQL 1.1



Covered SPARQL 1.0

http://www.w3.org/TR/rdf-sparql-query/

http://www.w3.org/TR/rdf-sparql-query/


Today: 
SPARQL 1.1



A Web standard

http://www.w3.org/TR/sparql11-query/

http://www.w3.org/TR/sparql11-query/


What’s new in SPARQL 1.1?

• New query features

• An update language

• Support for RDFS/OWL entailment

• New output formats



Query feature:
Negation



SPARQL 1.0: Negation possible w/ a trick!

Query:

What solutions would this query return?

Solutions:

Can do a closed-world style of negation!



SPARQL 1.1: ( ) 

Query:

Solutions:



SPARQL 1.1: 

Query:

Solutions:



Difference between and ?



Difference between and ?

• :  Returns results if right hand side 
has no matches

• : Removes solutions from the left hand side 
that would join with the right hand side



Difference between and ?

There is a match!
Therefore no results!

There is no join 
between the results!
Therefore nothing removed!



New query feature:
Property paths



Property paths: regular expressions

Only these features cannot be rewritten to something else. 
These features are “new”, offering arbitrary length paths!



Property paths example: RDF list

How to ask: “Which movies are in the Sharknado series?”

Query:

Solutions:



Property paths example: Finite Bacon number

How to ask: “Who has a finite Bacon number?”

Query:

Solutions: We cannot get the actual Bacon number 
(path length) for arbitrary length paths



New query feature:
Assignment



Assignment with 

Query:

Solutions:



Assignment with 

Query:

Solutions:

No result for
! 



New query feature:
Aggregates



Aggregates

How to ask: “How many movie stars are in the data?”



Aggregates: 

Query:

Solutions:



Aggregates: 

Query:

Solutions:

applied after !



Aggregates: 

Query:

Solutions:



Aggregates

How to ask: “How many stars does each movie have?”



Aggregates: with 

Query:

Solutions:



Aggregates

How to ask: “Give me movies with more than 1 star?”



Aggregates: , , 

Query:

Solutions:

is like a for aggregates



Aggregates in SPARQL 1.1

• : Count values

• : Sum a set of values

• : Find the lowest value

• : Find the highest value

• : Get the average of values

• : String-concat values

• : Select a value (pseudo-randomly)



One more aggregates example: 

Query:

Solutions:

OR 



Quick note on semantics



Recall from OWL: OWA and lack of UNA



ex:Vito

ex:Fredo ex:Michaelex:Sonnyex:Connie

:hasChild

But in SPARQL …

Solutions:Query:

Looks like SPARQL has a UNA and a CWA …

But SPARQL does not have “worlds”.
It does not interpret “real people”.

SPARQL works on data.
SPARQL counts RDF terms, not children.



New query feature:
Subqueries



Subqueries

How to ask: “How many stars does a movie have on average?”



Subqueries

Query:

Solutions:

Sub-queries useful when you need 
solution modifiers or aggregates in the 

middle of a more complex query.



Subqueries

How to ask: “Which movies have more stars than average?”



Subqueries

Solutions:

We use in clause but it's not 
part of the 

Query:



Subqueries

Solutions:

Query:

in the sub-query is not correlated 
with in the outmost query



New query feature:
Federation



Endpoints often made public/online



Federation: execute sub-query remotely

Example borrowed from: http://www.cambridgesemantics.com/semantic-university/sparql-by-example

Can be run at http://sparql.org/sparql.html

Get actors for Star Trek movie from 
LinkedMDB. Use DBpedia to get the 

birthdate of the actor

http://www.cambridgesemantics.com/semantic-university/sparql-by-example
http://sparql.org/sparql.html


New language:
SPARQL 1.1 Update



What’s new in SPARQL 1.1?

• New query features

• An update language

• Support for RDFS/OWL entailment

• New output formats



default graph



named graph





/ with 



Combining /

Solutions for generated before 
insertions/deletions

Deletions performed before insertions.



Set default update graph: 



Simple 

Equivalent to …



Managing named graphs: 

• a graph from the Web

– : If load fails, suppress error

– : location of graph online

– local named graph to load into

• If not given, default graph will be appended

• Destination graph created if it does not exist (otherwise data are appended)
• Will fail if RDF cannot be extracted from source graph (unless silent is specified)



Managing named graphs: 

• all triples from some graph(s)

– : If clear fails, suppress error

– : clear specific named graph

– clear default graph

– : clear all named graphs

– : clear all graphs

• Will fail if graph does not exist (unless silent is specified)



Managing named graphs: 

• a new blank named graph

– : If create fails, suppress error

– : name of graph to create

• Will fail if graph already exists (unless silent is specified)
• Existing graphs cannot be affected



Managing named graphs: 

• (remove) some graph(s)

– : If drop fails, suppress error

– : name of graph to drop

– drop default graph

– : drop all named graphs

– : drop all graphs

• Will fail if graph does not exist (unless silent is specified)
• An engine must have a default graph: same as 



Managing named graphs: 

• one graph to another

– : If copy fails, suppress error

– : name of graph to copy from

– : name of graph to copy to

– copy from/to default graph

• May fail if source graph does not exist (unless silent is specified)
• Destination graph will be created or cleared before the copy is done
• Source graph unaffected



Managing named graphs: 

• one graph to another

– : If move fails, suppress error

– : name of graph to move

– : name of graph to move to

– move from/to default graph

• May fail if source graph does not exist (unless silent is specified)
• Destination graph will be created or cleared before the copy is done
• Source graph dropped after the move.



Managing named graphs: 

• data from one graph to another

– : If add fails, suppress error

– : name of graph to add

– : name of graph to add to

– add from/to default graph

• May fail if source graph does not exist (unless silent is specified)
• Destination graph created if it does not exist (otherwise data are appended)
• Source graph unaffected



New feature:
SPARQL 1.1 Entailment Regimes



What’s new in SPARQL 1.1?

• New query features

• An update language

• Support for RDFS/OWL entailment

• New output formats



SPARQL 1.1 Entailment Regimes

• States how entailments can be included in SPARQL results

• Support for RDFS / sublanguages of OWL

• Not well supported (to best of my knowledge)

• Not going to cover it

• If interested, check out the book chapter or 
– http://www.w3.org/TR/sparql11-entailment/

http://www.w3.org/TR/sparql11-entailment/


New feature:
SPARQL 1.1 Output Formats



What’s new in SPARQL 1.1?

• New query features

• An update language

• Support for RDFS/OWL entailment

• New output formats



SPARQL 1.1 Output Formats

• , (non-RDF):

– XML (1.0), JSON (1.1), CSV/TSV (1.1)

• , (RDF)

– Standard RDF syntaxes: RDF/XML, Turtle, etc.



Quick mention:
SPARQL 1.1 Protocol



Defines a HTTP protocol

• How to issue queries/update over HTTP
– / 

• How different output formats can be requested
–

• What response codes should be returned; e.g.

– if successful

– if SPARQL query is invalid

– if query was okay but server failed to answer

• … etc. See more details: 
– http://www.w3.org/TR/sparql11-protocol/

http://www.w3.org/TR/sparql11-protocol/


SPARQL endpoints on the Web!



SPARQL endpoints on the Web!



Questions?


