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W3C Web of Data

1. Semantic Web

2. Web of Data 

3. Linked (Open) Data
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Web of Data

HTTP

URI

RDF

reference address

communication

WEB

universal nodes and types 

identification



Web of Data

• Web : Hypertext on top of the Internet (HTML)

• Web of Data : Semantic network on top of the 
Internet (RDF)
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"Linking Open Data cloud diagram 2017, by Andrejs Abele, John P. McCrae, Paul Buitelaar, Anja Jentzsch and Richard Cyganiak. http://lod-cloud.net/"
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W3C Web of Data

1. RDF: Resource Description Framework

2. RDFS: RDF Schema

3. SPARQL: RDF Query Language
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RDF : Labeled Oriented Graph

Olivier address Sophia

type

Technopole
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RDF Identifier : URI

<http://www.inria.fr/olivier.corby> 
<http://xmlns.com/foaf/0.1/name> 

"Olivier Corby" .

<http://www.inria.fr/olivier.corby>

<http://example.org/address>

<http://example.org/SophiaAntipolis> .
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rdfs:subClassOf

rdf:type

relation

Entity

Person

Organization

University

Institute

John CNRS
member

member

rdfs:domain

rdfs:range

RDF 
Schema

RDF
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RDF & RDFS



SPARQL Query

• Linked Data

select  *  where {

service <http://dbpedia.org/sparql> {

?x rdfs:label "Paris"@fr ; 
geo:lat ?lat ; geo:lon ?lon

}

} 
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Web of Data Ecosystem

RDF

RDFS

OWL
SPARQL 
Query

SPARQL
Update

SKOS

SHACL
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SPARQL Template Transformation Language
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STTL

STTL : transformation language for RDF

XSLT : transformation language for XML

• Input RDF graph

• Output Text format

• SPARQL based

• Declarative transformation rules
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STTL motivating use cases
1. Transformation of RDF data from one RDF syntax to another:

– Turtle
– RDF/XML
– JSON LD

2. Presentation of RDF data:
– RDF to HTML
– RDF to Latex
– RDF to Natural Language
– RDF to graphic format (GML)

3. Transformation of statements in a given language from RDF to another syntax:
– OWL/RDF to OWL functional syntax
– SPARQL/RDF (SPIN)  to SPARQL syntax
– AST of L in RDF to concrete syntax of L 

4. Constraint checking
– OWL Profile: OWL RL
– SHACL 
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XSLT - STTL

<xsl:template match="person">

<xsl:apply-templates select="knows"/>

</xsl:template>

template { st:apply-templates(?y) }

where { ?in a foaf:Person ; foaf:knows ?y }
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XSLT - STTL

<xsl:template match="person">

<xsl:apply-templates select="knows"/>

</xsl:template>

template { st:apply-templates(?y) }

where { ?in a foaf:Person ; foaf:knows ?y }
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XSLT - STTL

<xsl:template match="person">

<xsl:apply-templates select="knows"/>

</xsl:template>

template { st:apply-templates(?y) }

where { ?in a foaf:Person ; foaf:knows ?y }
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XSLT - STTL

XSLT STTL

Input XML RDF

Output XML Text

Syntax XML SPARQL extension

Template xsl:template template where

Named template xsl:template name="test" template ex:test

Apply templates xsl:apply-templates st:apply-templates

Apply named template xsl:call-template st:call-template

Parameters xsl:with-param (?x, ?y)

Numbering xsl:number st:number

Sorting xsl:sort order by

Grouping xsl:for-each-group group by

Condition xsl:if if (exp, then, else)

SPARQL Template Transformation Language 19



Differences XSLT - STTL

• XSLT :

– XML Tree

– Ordered edges

• STTL :

– RDF Graph

– Unordered edges
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Example use case: OWL/RDF to OWL/FS

OWL/Functional Syntax

EquivalentClasses (a:Parent ObjectSomeValuesFrom(a:hasChild, a:Person) )

OWL/RDF (Turtle)

a:Parent owl:equivalentClass [ a owl:Restriction ; 

owl:onProperty a:hasChild;

owl:someValuesFrom a:Person]

STTL transformation

a:Parent

a:hasChild a:Person

owl:equivalentClass

owl:someValuesFromowl:onProperty

owl:Restriction

rdf:type
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Query forms

SELECT WHERE { GP }

CONSTRUCT { GP } WHERE { GP }

ASK { GP }

DESCRIBE  WHERE { GP }

SPARQL
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Query forms

SELECT WHERE { GP }

CONSTRUCT { GP } WHERE { GP }

ASK { GP }

DESCRIBE  WHERE { GP }

TEMPLATE { Text Pattern } WHERE { GP }

SPARQL Template
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An additional SPARQL query form:

TEMPLATE { Text Pattern } WHERE { GP }

with Text Pattern = ( VARIABLE | EXP | TEXT )*

SPARQL Template
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TEMPLATE { format {"<a href=‘%s’>%s</a>" str(?x) str(?name) } }

WHERE { ?x a foaf:Person ; foaf:name ?name }

RDF to HTML transformation

ns:olivier a foaf:Person ; foaf:name "Olivier".

ns:catherine a foaf:Person ; foaf:name "Catherine".

<a href=‘http://ns.inria.fr/olivier’>Olivier</a>

<a href=‘http://ns.inria.fr/catherine’>Catherine</a>
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TEMPLATE { ?x " " rdfs:label " " ?name "." } 

WHERE { ?x a foaf:Person ; foaf:name ?name }

RDF to Turtle transformation

ns:olivier a foaf:Person ; foaf:name "Olivier".

ns:catherine a foaf:Person ; foaf:name "Catherine".

ns:olivier rdfs:label "Olivier".

ns:catherine rdfs:label "Catherine".
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TEMPLATE { "EquivalentClasses (" ?in " " ?c ")" } 

WHERE { ?in owl:equivalentClass ?c }

TEMPLATE { "SubClassOf (" ?in " " ?c ")" } 

WHERE { ?in rdfs:subClassOf ?c }

TEMPLATE { "ObjectSomeValuesFrom (" ?p " " ?c ")" } 

WHERE { ?in a owl:Restriction ;

owl:onProperty ?p ;

owl:someValuesFrom ?c }

STTL: Transformation

A set of templates
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TEMPLATE { "EquivalentClasses ("  

?in " " ?c ")" } 

WHERE { ?in owl:equivalentClass ?c . }

Template recursive call
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TEMPLATE { "EquivalentClasses ("  

st:apply-templates(?in) " " ?c ")" } 

WHERE { ?in owl:equivalentClass ?c . }

Template recursive call
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TEMPLATE { "EquivalentClasses ("  

st:apply-templates(?in) " " st:apply-templates(?c) ")" } 

WHERE { ?in owl:equivalentClass ?c . }

Template recursive call
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1. SPARQL Template Query form

2. Transformation: a set of Templates

3. Extension functions: st:apply-templates, st:call-template

STTL
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Focus Node ?in

template {

st:apply-templates(?y)

}

where { ?in foaf:knows ?y }
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Focus Node ?in

template {

st:apply-templates(?y)

}

where { ?in foaf:knows ?y }

template {}

where {

?in a foaf:Person

}
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Named Template

template {

st:call-template(st:title)

}

where {}
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Named Template

template {

st:call-template(st:title)

}

where {}

template st:title {}

where {}
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Named Template

template {

st:call-template(st:title, ?y)

}

where {}

template st:title (?x) {}

where {}
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STTL Features
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STTL Extension Functions

prefix st: <http://ns.inria.fr/sparql-template/>

st:apply-templates(term)
st:apply-templates-with(transform-uri, term)
st:call-template(template-uri, term)
st:call-template-with(transform-uri, template-uri, term)

st:turtle(term)
st:set(term, term)
st:get(term)
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Template Statements

• Separator

• Format

• Group

• Box

• Numbering

• Values Unnest
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Format

template {
format  {

"<h2>%1$s</h2><p>%2$s</p>"

st:apply-templates(?x)
st:apply-templates(?y)

}
}
where {
}
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External Format

template {
format  {

<http://example.org/format/test.html>

st:apply-templates(?x)
st:apply-templates(?y)

}
}
where {
}
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Numbering

template {

st:number() " " st:apply-templates(?x)

}

where {

?in foaf:knows ?y

}

order by ?x
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template { E1 .. En }

where {}

compiled as :

select (concat(cp(E1), .. cp(En)) as ?out)

where {}

+

aggregate(Ω, group_concat, ?out)

Compiling STTL
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cp(Var(x)) = st:process(x)

Default: 

st:process(?x) = st:turtle(?x)

Overloaded:

function st:process(?x) {

st:apply-templates(?x)

}

STTL Compilation
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Constraint Checking with STTL

• OWL Profile checking

– OWL ontology conforms to OWL RL ?

• SHACL Validation

– RDF Graph conforms to SHAPE ?
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Constraint Checking with STTL

• Template returns a boolean true/false 
whether a constraint is verified/not verified

• Aggregate operator is boolean AND
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SHACL Validation

template { ?suc }

where {  

graph sh:shape {

?sh sh:property [ 

sh:path ?p ; sh:class ?c ] 

}

values ?val { unnest(sh:path(?in, ?p)) }

bind (exists { ?val rdf:type/rdfs:subClassOf* ?c } 
as ?suc)

}
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LDScript:  Linked Data Script Language

• Simple language to define extension functions

• For SPARQL and STTL

• On top of SPARQL Filter language
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Function Definition

function us:fac(?n) {

if (?n = 0, 1, ?n * us:fac(?n – 1))

}

SPARQL Template Transformation Language 49



Function Definition

function us:fac(?n) { LDScript

if (?n = 0, 1, ?n * us:fac(?n – 1)) SPARQL

}
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LDScript

• Function definition & Lambda expression

• Second order functions: apply, funcall, map, reduce

• Pattern matching

• SPARQL Query

• Extension datatypes: dt:graph, dt:triple, dt:list

• Statements: let, for, return
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STTL engine

available in the Corese Semantic Web Factory

• Free download: http://wimmics.inria.fr/corese

– SPARQL engine

– STTL engine

– Standalone environment to develop transformation

– SPARQL endpoint

– STTL server

• Web Server
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STTL Server
Corese
Server

Local RDF
Dataset

Remote
RDF

Dataset

HTTP

STTL Service

SPARQL
Engine

STTL
Engine

STTL
transformation

SPARQL
Query

Query

Text in 
output format

Text in 
output format
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Conclusion

• STTL Transformation Language for RDF

• Based on SPARQL

• Script Language

• XSLT like

• Hypertext navigation on Linked Data

• corese.inria.fr
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