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SPARQL is used for querying 
Linked Data in SPARQL endpoints
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Applications, such as semantic portals

Google Colab, Jupyter, YASGUI, etc.

Data analysis tools for research

SPARQL ENDPOINT
containing RDF graphs

queries/resultsqueries/results
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Learning objectives

Learn how to construct SPARQL queries
Learn how to use SPARQL for maintaining RDF graphs
Learn how to apply queries to linked data services
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Outline

Using SPARQL for querying Linked Data

Using SPARQL for maintaining Linked Data

Examples of using SPARQL with YASGUI Tool and Google Colab
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Introducing SPARQL 
for Querying Data
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• Query language for 1) RDF data and 2) data management
• W3C recommendation

- SPARQL 1.0 recommendation 15.1.2008
- SPARQL 1.1 recommendation 21.3.2013

• Based on Turtle notation triple patterns, which are matched against 
the RDF data graph

SPARQL basics
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https://www.w3.org/TR/rdf-sparql-query/
https://www.w3.org/TR/sparql11-overview/
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Basic query form: SELECT

PREFIX
• Simplifies queries syntactically as in Turtle

- http://www.domain.com/namespace/property  ns:property
SELECT
• Lists of the wanted result variables
• Variables are marked by either “?” or “$” character in front
WHERE
• Query as a graph pattern with variables
FROM
• Optionally: the graph for the query
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Example: SELECT query
PREFIX ns: 

<http://www.domain.com/namespace/>
SELECT ?person ?name
WHERE { 

?person ns:type ns:person .

?person ns:name ?name
}

H1

Lemu

artist
person

”Akseli Gallen-Kallela”

H2

Askainen

marshal

”Gustaf Mannerheim”

type

type

name

name

occupation

occupation

birth place

birth place

?person ?name
H1 ”Akseli Gallen-Kallela”
H2 ”Gustav Mannerheim”
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Variables
for pattern
Pattern
matched

Query result =
table of matches
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Writing query patterns

• Turtle notation with variables
• For each triple you can query for:

- Subject
• ?person rdf:type ns:Person .

- Predicate
• ns:person23 ?predicate ns:Helsinki .

- Object
• ns:person45 ns:age ?age .
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Example
PREFIX ns: 

<http://www.domain.com/namespace/>
SELECT ?person ?name
WHERE { 

?person rdf:type ns:Person .

?person ns:name ?name
}

--------------------------------
| person | name |
=================================
| <ns:person5> | “Matti” |
| <ns:person2> | “Teppo” |
| <ns:person13> | “Liisa” |
--------------------------------
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Matching triples with literal values
• Data in SPARQL endpoint
• @prefix dt: <http://example.org/datatype#> . 
@prefix ns: <http://example.org/ns#> . 
@prefix : <http://example.org/ns#> . 
@prefix xsd: <http://www.w3.org/2001/XMLSchema#> . 
:animal-3 ns:label "cat"@en . 
:answer-1 ns:value "42"^^xsd:integer . 
:measure-2 ns:datatype "abc"^^dt:specialDatatype .

• Language Tags
- SELECT ?subject WHERE {?subject ?predicate "cat" }  empty result
- SELECT ?subject WHERE {?subject ?predicate "cat"@en }  :animal-3

• Numbers
- SELECT ?subject WHERE {?subject ?predicate 42}  :answer-1

• Datatypes
- SELECT ?subject 

WHERE {?subject ?subject "abc"^^dt:specialDatatype } -> :measure-2
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Creating new variable values 
from matched values: CONCAT, BIND

(Example from
SPARQL 1.1. W3C Specification)
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New variable ?name value is 
concatenated from matched 
variable values

Here variable ?name value is 
concatenated using BIND
with the same result 



Restricting solutions in graph patterns 
using additional FILTER conditions

Note:
Type conversions (cast) are needed for strings and numbers
• E.g., str(…), xsd:decimal(…)

Literals can be filtered using regular expressions
• Regex()

Numeric values can be compared
• “<”, “>”, “!=”, “=”
There is support for datatypes ( xsd:boolean, xsd:dateTime,…)

?book ns:title ?title . FILTER regex(str(?title), ”sparql”, ”i”)

?person ns:age ?age . FILTER(xsd:integer(?age) > 18)

?object rdf:type ?type . FILTER(?type != ns:Car)

”i” = case-insensitive
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Combining alternatives: UNION

Matching alternative values for the same variable

{?person ns:nationality ns:Finnish}
UNION 
{?person ns:nationality ns:Swedish}
UNION 
{?person ns:name “John”}

?person
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OPTIONAL matching of triples
Optional triples that are used only if they match but may not 
match, too

?person rdf:type ns:Person .
?person ns:name ?name .
OPTIONAL {?person ns:age ?age}

--------------------------------
| name | age |
=================================
| ” Matti” | |
| ” Teppo” | 34 |
| ” Liisa” | 52 |
--------------------------------
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Missing optinal value ?age  for “Matti” 



Modifying the result set 
before or after matching
DISTINCT
• Removes duplicate results

ORDER BY
• Defines the order of the result set
• DESC()
• ASC()

LIMIT
• Limits the number of results returned

OFFSET
• Defines the result set to start after the specified number of results
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Example

PREFIX ns: <http://www.domain.com/namespace/>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
SELECT ?field ?length ?width
WHERE { 

?field rdf:type ns:Field ;

ns:length ?length ;

ns:width ?width .
}
ORDER BY ASC(xsd:decimal(?length) * 

xsd:decimal(?width))

Results are ordered by their area in an ascending order
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Example
PREFIX ns: <http://www.domain.com/namespace/>
SELECT DISTINCT ?person ?name ?age
WHERE {

{?person ns:gender ns:Female ;
ns:nationality ns:Finnish ;   

ns:name ?name .
OPTIONAL { ?person ns:age ?age . FILTER(xsd:integer(?age) > 30) }

}
UNION
{?person ns:gender ns:Male ;
ns:nationality ns:Swedish ; 
ns:name ?name .
OPTIONAL { ?person ns:age ?age . FILTER(xsd:integer(?age) < 30) }
}}

ORDER BY ?name
LIMIT 7
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Example result set

-----------------------------------------------------
| person | name | age |
======================================================
| <ns:person86> | “Daniel” | 28 |
| <ns:person145> | “Håkan” | |
| <ns:person23> | “Jaana” | 34 |
| <ns:person125> | “Lars” | |
| <ns:person231> | “Marjatta” | 42 |
| <ns:person48> | “Mikael” | 23 |
| <ns:person6> | “Tiina” | |
-----------------------------------------------------
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• Aggregating values over solution sets:
GROUP BY

(Example from
SPARQL 1.1. W3C Specification)
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?totalPrices, i.e., sums of ?price for each 
?org are returned

The query results are grouped
for each ?org separately
Only groups with ?lprice sum > 10
are selected in the final result

Two organizations affiliate three authors who 
write four books that have a price

Matches prices of books of authors in 
organizations 

org1 prices sum: 9+5+7=21
org2 prices  sum: 7



Many other SPARQL 1.1 features 
available…

• Path expressions

• Hierarchical subqueries
• Focusing query parts to different

graphs in a dataset…
• Federated queries

- For querying multiple 
SPARQL endpoints in one query

(Examples from
SPARQL 1.1. W3C Specification)
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:x
rdf:type rdfs:subClassOf

_:1 ?type...
rdfs:subClassOf



Representing the SELECT query result 
set: XML format

(Example from
SPARQL 1.1. W3C Specification)

Other formats: JSON, CSV, TSV
23
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Maintaining RDF graphs 
with SPARQL
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SPARQL query (+basic update) forms

• SELECT
- Presented on previous slides

• CONSTRUCT
- Returns an RDF graph specified by a graph template

• ASK
- Test if a query pattern has solutions without returning the result set (boolean)

• DESCRIBE
- Returns RDF descriptions of the resources found

• INSERT adds new triples into an RDF graph
• DELETE removes triples from an RDF graph
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Building RDF graphs: CONSTRUCT

(Example from
SPARQL 1.1. W3C Specification)
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Full SPARQL Specification:
https://www.w3.org/TR/sparql11-query/

27

https://www.w3.org/TR/sparql11-query/
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More information
W3C SPARQL recommendation family
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Learn SPARQL by using SPARQL endpoints: 
just type in queries in forms

Recommended query interface: 

YASGUI http://yasgui.triply.cc Syntax highlighting; prefix, property, 
and class autocompletion

Many endpoints have SPARQL query interfaces  of their own
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http://yasgui.triply.cc/
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There are SPARQL endpoints around
https://www.w3.org/wiki/SparqlEndpoints
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https://www.w3.org/wiki/SparqlEndpoints


BookSampo SPARQL endpoint in LDF.fi: 
http://www.ldf.fi/dataset/kirjasampo
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http://www.ldf.fi/dataset/kirjasampo
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Examples of Using SPARQL 
with YASGUI Tool:
https://yasgui.triply.cc/

https://yasgui.triply.cc/


Getting a Resource Description
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SPARQL result in JSON
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Same result output as a table

35



Using a SPARQL endpoint in 
JavaScript, Python etc. programs
HTTP API using the endpoint URL, e.g., http://dbpedia.org/sparql
• Query and other parameters as GET/POST parameters

- Use URL encoding
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http://dbpedia.org/sparql


Example using Firefox / Firebug
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http://dbpedia.org/sparql?default-graph-
uri=http%3A%2F%2Fdbpedia.org&query=DESCRIBE+%3Chttp%3A%2F%2Fdbpedia.org%2Fresource%2FThe_Unknown_Soldier_%281955_film%29%3E&form
at=text%2Fx-html-nice-turtle&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on
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More Information – Questions?
SPARQL online tutorials:

https://www.wikidata.org/wiki/Wikidata:SPARQL_tutorial
https://www.stardog.com/tutorials/sparql/
https://jena.apache.org/tutorials/sparql.html

https://www.gaudeamus.fi/semanttinen-web/

2018In Finnish

https://www.wikidata.org/wiki/Wikidata:SPARQL_tutorial
https://www.stardog.com/tutorials/sparql/
https://jena.apache.org/tutorials/sparql.html
https://www.gaudeamus.fi/semanttinen-web/
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