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LINKED OPEN DATA
1. Web des données, Linked Data
2. Resource Description Framework (RDF) 
3. SparQL references



2. RDF : What is Linked Data ?

What is linked data?
from Manu Sportny



2. RDF : des données aux données liées

Données classiques



2. RDF : des données aux données liées

Données vues comme un graphe



2. RDF : Des données aux données liées

Données vues comme un graphe avec des IRIs



2. RDF/LOD (1/3)
RDF (Resource Description Framework) is a standard developed by the W3C (World Wide 
Web Consortium) for representing structured information about resources on the web in a 
machine-readable way. 

1. Keys features: Triple-based model
RDF uses a triple to represent data, where each triple consists of three parts:

• Subject: The resource being described (e.g., a person, an article).
• Predicate: The property or relationship between the subject and the object (e.g., 

"hasName", "isLocatedIn").
• Object: The value or resource related to the subject (e.g., "John Doe", "New York").

The RDF triple can be seen as a sentence : 
Subject → Predicate → Object

Example:
"The Mona Lisa" → "hasCreator" → "Leonard Da Vinci"
This means " The Mona Lisa has creator Leonard Da Vinci ."



2. RDF/LOD (2/3)
2. Keys features: Uniform Resource Identifier (URI)

In RDF, resources are typically identified
by URIs, which provide a global, unambiguous
identifier. This allows resources to be globally
referenced across the web.

Objects can also be plain literals, such as 
numbers or strings, or can be identified by URIs.

dcterms is a vocabulary used in libraries, archives, and 
other institutions to describe a wide range of resources on 
the WEB (such as document, painting…).
It is a prefix that points to this URI: http://purl.org/dc/terms/

http://purl.org/dc/terms/


2. RDF/LOD (3/3)
3. Keys features: Graph-based structure

RDF organizes data in a way that closely resembles a graph structure, where data is
represented as nodes (entities) and edges (relationships). This graph-based model is
powerful because it enables easy visualization, querying, and linking of data.

prefix foaf: <http://xmlns.com/foaf/0.1/>
prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
prefix xsd: <http://www.w3.org/2001/XMLSchema#>
prefix dcterms: <http://purl.org/dc/terms/>

Vocabularies:

Category / type 
of ressource



2. LOD example: The Nobel Prizes

The Nobel Prize Linked Data dataset contains the 
information about Nobel Prizes and Laureates since
1901. This document specifies new classes and 
properties and reuse classes and properties from
existing vocabularies.

An important characteristic of the Nobel Prizes are 
that they can be shared between up to three
persons, in addition, the same person can receive
multiple Nobel Prizes. To capture this the Nobel 
Prize expression in RDF makes use of the three
classes NobelPrize, LaureateAward, and Laureate. 
Every NobelPrize contains between one and three
LaureateAwards that among other things contains a 
motivation. 

Specifications: https://data.nobelprize.org/specification/

https://data.nobelprize.org/specification/


2. LOD example: The Nobel Prizes
End point (web address to query the database) : https://data.nobelprize.org/sparql

https://data.nobelprize.org/sparql


2. LOD example: DBPedia
DBpedia is a community-driven project that
extracts structured information from Wikipedia and 
makes it available on the web in RDF. It is one of the 
most prominent datasets in the Linked Open 
Data (LOD) cloud.
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DBpedia's dataset is a knowledge graph that
contains millions of triples. These triples describe
entities and the relationships between them. E.g. :

"Lyon" is a city
with actual mayor "Grégory Doucet" 

and population of "522,250".

Querying DBPedia with SparQL (endpoint)
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX dbo: <http://dbpedia.org/ontology/>
SELECT ?author
WHERE {

?book dbo:author ?author .
?book rdfs:label "The Catcher in the Rye"@en .

}
à Result = J.D. Salinger (titre français : l'attrape-coeur)

https://data.nobelprize.org/sparql


2. LOD : Linked open Data Cloud

Link : https://lod-cloud.net

https://lod-cloud.net/
https://lod-cloud.net/
https://lod-cloud.net/


2. LOD: SparQL tutorial with vCard
vCard (short for Virtual Card) is a file format standard for electronic business 
cards that allows the sharing and storage of contact information in a 
standardized, machine-readable format. vCards are widely used for exchanging
personal contact details, and they can store a variety of information such as 
names, addresses, phone numbers, email addresses, websites, and more.

vCard Vocabulary - for describing People and Organizations

https://www.w3.org/TR/vcard-rdf/
https://www.w3.org/TR/vcard-rdf/


2. LOD : SparQL tutorial with vCard (1)
Database db1.ttl (turtle language)

@prefix vCard: <http://www.w3.org/2001/vcard-rdf/3.0#> .

<http://somewhere/MattJones/> vCard:FN "Matt Jones" .

Query rq1.rq (SparQL language)

Running the query against the database
using this tool (permanent link to the query)

using this tool

X↑
<http://somewhere/MattJones/>

PREFIX vCard: <http://www.w3.org/2001/vcard-rdf/3.0#>

SELECT ?x
WHERE { 

?x vCard:FN "Matt Jones".
}

https://rdfshape.weso.es/dataQuery
https://rdfshape.weso.es/link/17321825730
https://rdfshape.weso.es/dataInfo
http://somewhere/MattJones/


2. LOD : SparQL tutorial with vCard (2)
Database db2.ttl

@prefix vCard: <http://www.w3.org/2001/vcard-rdf/3.0#> .

<http://somewhere/MattJones/> vCard:FN "Matt Jones" .
<http://somewhere/MattJones/> vCard:hasName _:b0 .
_:b0 vCard:Family "Jones" .
_:b0 vCard:Given "Matthew" .

Query rq2.rq

prefix vCard:
<http://www.w3.org/2001/vcard-rdf/3.0#>

SELECT ?x ?gn
WHERE { 

?x vCard:FN "Matt Jones" ;
vCard:hasName ?z.

?z vCard:Given ?gn.
}

Tip: called "Blank node"

Permanent link

https://rdfshape.weso.es/link/17595575140
https://rdfshape.weso.es/link/17595575140


2. LOD : SparQL tutorial with vCard (2 con't)

Running the query against the database
Permanent link for the query

X↑ Gn↑
<http://somewhere/MattJones/> Matthew

https://rdfshape.weso.es/link/17321832259
http://somewhere/MattJones/


2. LOD : SparQL tutorial with vCard (3)
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l@prefix vCard: http://www.w3.org/2001/vcard-rdf/3.0# .

<http://somewhere/MattJones/> vCard:FN "Matt Jones" .
<http://somewhere/MattJones/> vCard:N _:b0 .
_:b0 vCard:Family "Jones" ;

vCard:Given "Matthew" .

<http://somewhere/RebeccaSmith/> vCard:FN "Becky Smith" .
<http://somewhere/RebeccaSmith/> vCard:N _:b1 .
_:b1 vCard:Family "Smith" ;

vCard:Given "Rebecca" .

<http://somewhere/JohnSmith/> vCard:FN "John Smith" .
<http://somewhere/JohnSmith/> vCard:N _:b2 .
_:b2 vCard:Family "Smith" ;

vCard:Given "John" .

<http://somewhere/SarahJones/> vCard:FN "Sarah Jones" .
<http://somewhere/SarahJones/> vCard:N _:b3 .
_:b3 vCard:Family "Jones" ;

vCard:Given "Sarah" .

It is important to realize that these are the same RDF graph and that the triples in the graph are 
in no particular order. They are just written in related groups above for the human reader - the 
machine does not care.

We talk about 
"triplestore" or 
"RDF graph".



2. LOD : SparQL tutorial with vCard (3 con't)
Database db3.ttl

Query rq31.rq

prefix vCard: <http://.../3.0#>

SELECT ?givenName
WHERE
{ 

?y vCard:Family "Smith" ;
vCard:Given ?givenName .

}

Result

GivenName↑
John

Rebecca



3. LOD : SparQL tutorial with vCard (3 con't)

Query rq32.rq

PREFIX vcard: <http://.../3.0#>

SELECT ?g
WHERE
{ 

?y vcard:Given ?g .
FILTER regex(?g, "r", "i") 

}

Result

Gname↑
Sarah

Rebecca

Contains the letter 'r', in upper or lower case

Database db3.ttl



LINKED OPEN DATA
1. Web des données, Linked Data
2. Resource Description Framework (RDF) 
3. SparQL references



3. SparQL : references
Let assume that we want to query an existing database of 
triples (such as "DBPedia ressource", or "Nobel Prize").

PREFIX FOO: <...>
PREFIX BAR: <...>

SELECT ...
WHERE {

...
}
GROUP BY ...
HAVING ...
ORDER BY ...
LIMIT ...
OFFSET ...

Declare prefix
shortcut (optional)

Query result clause

Query pattern
Query modifiers
(optional)

Anatomy of a query

To illustrates concpets, next slides will query the "DBPedia ressource" database
(accessible from this endpoint for example).

https://yasgui.triply.cc/


3. SparQL: optional
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX dbo: <http://dbpedia.org/ontology/>

SELECT ?writer ?photo
WHERE {
?writer a dbo:Writer.
OPTIONAL{
?writer foaf:depiction ?photo.

}
}

In the result, the variables of optional clauses may therefore receive
no value (null).

(show a demo with and without optional, 
using the this endpoint)

https://yasgui.triply.cc/


3. SparQL: filter

PREFIX dbo: <http://dbpedia.org/ontology/>
PREFIX dbp: <http://dbpedia.org/property/>

SELECT ?actor ?nat
WHERE {
?actor a dbo:Actor;

dbp:nationality ?nat. 

FILTER (CONTAINS(STR(?nat), "Japanese"))
}
LIMIT 5 Query modifier



3. SparQL: Informational and testing functions
• CONTAINS: Evaluates whether the specified string contains the given pattern.
• ISBLANK: Evaluates whether the given RDF term is a blank node.
• ISIRI: Evaluates whether the given RDF term is an IRI.
• ISLITERAL: Evaluates whether the given RDF term is a literal value.
• ISNUMERIC: Evaluates whether the given RDF term is a numeric literal value.
• ISURI: Evaluates whether the given RDF term is a URI.
• LANG: Returns any language tags that are included with strings.
• LANGMATCHES: Evaluates whether a string includes a language tag that

matches the specified language range.

PREFIX dbo: <http://dbpedia.org/ontology/>
PREFIX dbp: <http://dbpedia.org/property/>

SELECT ?actor ?nat
WHERE {
?actor a dbo:Actor;

dbp:nationality ?nat;
dbp:name ?name.

filter( isLiteral(?nat) && LANGMATCHES(LANG(?name), "en"))
}

Functions described in docs.cambridgesemantics.com

https://docs.cambridgesemantics.com/anzograph/v3.1/userdoc/system-test.htm
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3. SparQL : Logical functions
• AND: Evaluates two logical expressions and returns true if both expressions are true.
• BOUND: Evaluates whether an RDF term type is bound.
• CASE: Evaluates a series of conditions and returns the matching result.
• COALESCE: Evaluates a number of expressions and returns the results for the first 

expression that is bound and does not raise an error.
• EXISTS: Evaluates whether the specified pattern exists.
• IF: Evaluates a condition and returns the specified result depending on the outcome of the 

test.
• IN: Evaluates whether the specified RDF term is found in any of the given test values.
• NOT: Evaluates whether the specified logical expression is not true.
• OR: Evaluates two logical expressions and returns true if at least one of the expressions is

true.

Functions described in docs.cambridgesemantics.com
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3. SparQL : Concat (query result)

PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?p (CONCAT(?gn, " ", ?fn) AS ?name)
WHERE {

?p  a foaf:Person;
foaf:givenName ?gn;
foaf:familyName ?fn.

}
LIMIT 5



3. SparQL : Order By (query modifier)
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?p (CONCAT(?gn, " ", ?fn) AS ?name)
WHERE {

?p a foaf:Person;
foaf:givenName ?gn;
foaf:familyName ?fn.

}
ORDER BY ASC(?name)
LIMIT 5



3. SparQL : Group By (query modifier)

PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?bpl (COUNT(?p) AS ?cp)
WHERE {

?p a foaf:Person;
foaf:name ?n;
dbo:birthPlace ?bp.

?bp dbp:name ?bpl.
}
GROUP BY ?bpl
LIMIT 5

More like 
this below



3. SparQL : Group By and Having
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?bpl (COUNT(?p) as ?cp)
WHERE {

?p a foaf:Person;
foaf:name ?n;
dbo:birthPlace ?bp.

?bp dbp:name ?bpl.
}
GROUP BY ?bpl
HAVING(?cp <5)
LIMIT 7



3. SparQL : Group By and Group_Concat
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?bpl (COUNT(?n) AS ?cn) (GROUP_CONCAT(?n, " | ") AS ?names)
WHERE {

?p a foaf:Person;
foaf:name ?n;
dbo:birthPlace ?bp.

?bp dbp:name ?bpl.
}
GROUP BY ?bpl
HAVING(?cn<5)
LIMIT 7



3. SparQL : Aggregate functions
•AVG: Calculates the average (arithmetic mean) value for a group of numbers.
•CHOOSE_BY_MAX: Returns the value from a group that corresponds to the 
maximum value from another group.
•CHOOSE_BY_MIN: Returns the value from a group that corresponds to the 
minimum value from another group.
•COUNT: Counts the number of values that exist for a group.
•GROUP_CONCAT: Concatenates a group of strings into a single string.
•MAX: Returns the maximum value from a group of values.
•MEDIAN: Returns the median number out of a group of numbers.
•MIN: Returns the minimum value from a group of values.
•MODE: Returns the mode (the value that occurs most frequently) from a group 
of values.
•MODE_PERCENT: Calculates the percentage of values in a group that belong
to the mode.
•SAMPLE: Returns an arbitrary value from the specified group of values.
•SUM: Calculates the sum of the numbers within a group.
•VAR: Calculates the unbiased (sample) variance of a group of numbers.
•VARP: Calculates the biased (population) variance of a group of numbers.

Functions described in docs.cambridgesemantics.com
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3. SparQL : Union (query pattern)

PREFIX dbc: <http://dbpedia.org/resource/Category:>
PREFIX dct: <http://purl.org/dc/terms/>

SELECT ?Xname
WHERE { 

{ ?X dct:subject dbc:Portuguese_poets }
UNION

{ ?X dct:subject dbc:Portuguese_philosophers}
?X foaf:name ?Xname.

}
ORDER BY DESC(?Xname)
LIMIT 5

Get all distinct Portuguese poets/philosophers



3. SparQL : Distinct (query clause)

PREFIX dbc: <http://dbpedia.org/resource/Category:>
PREFIX dct: <http://purl.org/dc/terms/>

SELECT DISTINCT(?Xname) (COUNT(?X) AS ?cX)
WHERE { 

{ ?X dct:subject dbc:Portuguese_poets }
UNION

{ ?X dct:subject dbc:Portuguese_philosophers}
?X foaf:name ?Xname.

}
ORDER BY DESC(?cX)
LIMIT 5

Get all distinct Portuguese poets/philosophers

Remark : the same result
can be obtained using
"GROUP BY ?Xname" 
instead of "DISTINCT
(?Xname)" !



3. SparQL : Bind (query pattern) - 1/2

There exits numerous string functions: 
LCASE, UCASE, STRLEN, SUBSTR, CONCAT, CONTAINS, ...

see docs.cambridgesemantics.com

PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?p ?x
WHERE {

?p a foaf:Person.
BIND (REPLACE(STR(?p), "^.*/([^/]*)$", "$1") AS ?x)

}
LIMIT 4

"Regex rule"

https://docs.cambridgesemantics.com/anzograph/v3.1/userdoc/system-string.htm


3. SparQL : Bind (query pattern) – 2/2

SELECT ?name ?currentDateTime (CONCAT(?d," ",?m," ",?y) AS ?date_french)
WHERE {

BIND(NOW  ()                 AS ?currentDateTime)
BIND(YEAR (?currentDateTime) AS ?y)
BIND(MONTH(?currentDateTime) AS ?m)
BIND(DAY  (?currentDateTime) AS ?d)

}

There exits numerous date functions: 
PARSEDATE, MINUTES, TIMEZONE, YEARDAY, ...

see docs.cambridgesemantics.com

https://docs.cambridgesemantics.com/anzograph/v3.1/userdoc/system-datetime.htm


33. SparQL : IF/BOUND (query pattern) - 1/2
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX dbp: <http://dbpedia.org/property/>

SELECT ?p ?bb ?dd (BOUND(?bd) AS ?bbd) ?age
WHERE { 

?p a foaf:Person .
OPTIONAL{ 

?p dbp:birthDate ?bdate .
BIND(xsd:date(?bdate) AS ?bb)

}
OPTIONAL{ 

?p dbp:deathDate ?ddate
BIND(xsd:date(?ddate) AS ?dd)

}
BIND(

IF(BOUND(?bb) && BOUND(?dd), YEAR(?dd)-YEAR(?bb), null) 
AS ?age)

}
OFFSET 18
LIMIT 6

To test wrong-shaped dates

Return True if the variable has a value



3. SparQL : IF/BOUND (query pattern) - 2/2



3. SparQL : Literals (1/3)
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX dbp: <http://dbpedia.org/property/>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

SELECT ?p ?name
WHERE {

?p a foaf:Person;
foaf:name ?name;
dbp:occupation "Actor"@en ;
dbp:occupation "author"@en .

}
LIMIT 6



3. SparQL : Literals (2/3)
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX dbp: <http://dbpedia.org/property/>

SELECT ?p ?name
WHERE { 

?p a foaf:Person ;
foaf:name ?name ;
dbp:occupation "Actor"@en ;
dbp:occupation "author"@en
VALUES ?name { "Carl Reiner"@en "Ross Kemp"@en }

}

Give some results !



3. SparQL : Literals (2/3)
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX dbp: <http://dbpedia.org/property/>

SELECT ?p ?name
WHERE { 

?p a foaf:Person ;
foaf:name ?name ;
dbp:occupation "Actor"@en ;
dbp:occupation "author"@en

FILTER ( ( ?name="Carl Reiner"@en ) || ( ?name="Ross Kemp"@en ) )
}

Equivalent solution with a filter



3. SparQL : Math functions
• ABS: Calculates the absolute value of the specified number.
• ADD: Adds two numeric values.
• AVG: Calculates the average (arithmetic mean) value for a group of numbers.
• CEIL: Rounds up a numeric value to the nearest integer.
• COS: Calculates the cosine of an angle.
• EXP: Raises e to the specified power.
• FACT: Calculates the factorial of the specified number.
• FLOOR: Rounds down a numeric value to the nearest integer.
• HAMMING_DIST: Calculates the hamming distance between two values.
• HAVERSINE_DIST: Computes the haversine distance between two latitude and longitude 

values.
• LN: Calculates the natural logarithm of a double value.
• MOD: Calculates the modulo of the division between two numbers.
• PI: Returns the value for PI.
• POWER: Raises the specified number to the specified power.
• RADIANS: Converts to radians an angle value that is in degrees.
• RAND: Returns a random double value between 0 and 1. ROUND: Rounds a numeric

value to the nearest integer.
• SQRT: Calculates the square root of a number.

Functions described in docs.cambridgesemantics.com
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3. LOD practical work

Practical work for LOD technology: here

Individual lab report, to be submitted before the end of the session on 
Pedagogie3.  

The instructions are detailed in the assignment.

Tips:
• To find the prefixes, visit this site: http://prefix.cc
• SparQL query validator: SparQL.org 

(bonus: it re-indents and improves readability)

http://perso.ec-lyon.fr/derrode.stephane/Teaching/TP_BigData_French/TP_LoD/readme/
http://prefix.cc/
http://sparql.org/

