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DO IT
"BY HAND"?

o RDF graphscanbe storedin plain text files(even

ontologiescreatedin Protege)

o RDF files canbe queriedusinghand-craftedSPARQL 

queries

o So, why do we needany othertoolsthanNotepadand 

Protegefor ontologies?



1. WORDSHAVEMEANING

@prefix : <http://example.org/> .

@prefix sh: <http://www.w3.org/ns/shacl#> .

@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .

@prefix schema: <http://schema.org/> .

:alice a :User ;

schema:name "Alice Cooper" ;

schema:email <mailto:alice@mail.org> .

:bob a :User ;

schema:firstName "Bob" ;

schema:email <mailto:bob@mail.org> .

:carol a :User ;

schema:name "Carol" ;

schema:email "carol@mail.org" .

@prefix : <http://example.org/> .

@prefix sh: <http://www.w3.org/ns/shacl#> .

@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .

@prefix schema: <http://schema.org/> .

:UserShape a sh:NodeShape ;

sh:targetClass :User ;

sh:and ( :CheckName :CheckEmail ) .

:CheckName

sh:path schema:name ;

sh:minCount 1;

sh:maxCount 1;

sh:datatype xsd:string .

:CheckEmail

sh:path schema:email ;

sh:minCount 1;

sh:maxCount 1;

sh:nodeKind sh:IRI .



2. WE ARE NOT ALONE

1. LinkedOpen Data cloud

2. Web pages

3. Otherdatasetsand ontologies



3. BIG DATA

o Processing of text files is not 

scalable

o Manually collecting data from a 

variety of sources is not either



KNOWLEDGE GRAPHS-DRIVEN APPSOntology is just the beginning...



Image from Hausenblas, M. (2009). Linked data applications. DERITechnicalReport.

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.303.219&rep=rep1&type=pdf


Slide from Knowledge Graphs courseby prof. dr Harald Sack & dr Mehwish Alam (openHPI, 2020).

https://open.hpi.de/courses/knowledgegraphs2020
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DATA FROM/TO WEBAnnotatorsand RDFizers



Image from Hausenblas, M. (2009). Linked data applications. DERITechnicalReport.

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.303.219&rep=rep1&type=pdf


PUBLISH AND FORGET

o Generate the Turtle (for people) or RDF/XML / 

JSON-LD file and publish online

o May be updated periodically



Slide from Introduction to a Web of Linked Data courseby prof. Fabien Gandon et al. (FunMOOC, 2019).

https://www.fun-mooc.fr/en/courses/introduction-web-linked-data/
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SPARQL ENDPOINTS

o SPARQL Endpoint is a service capable of receiving and processing SPARQL 

Protocol requests

o HTTP-based protocol for performing data interaction (GET, POST, PATCH)

o Endpoints may be accessed with any HTTP-compliant user agent or service (curl!)

o Support for a variety of serialization formats:text/html, text/csv,

application/sparql-results+xml, application/sparql-results+json,text/turtle, 
application/n-triples,text/plain, application/ld+json, application/rdf+xml

o Integratedwith many RDF stores



SPARQL ENDPOINTS

o https://query.wikidata.org/sparqlñ Wikidata

o http://dbpedia.org/sparql ñ DBpedia (nucleus of 
the LOD Cloud)

o http://linkeddata.uriburner.com/sparqlñ
URIBurner Service for òon the flyó Linked Data 
Generation from a myriad of Data Sources and 
APIs

o http://lod.openlinksw.com/sparqlñ Linked Open 
Data Cloud (or LOD Cloud) Cache

o https://yago-knowledge.org/sparql/queryñ
YAGO

o http://www.linked-neuron-
data.org:8890/sparqlñ Linked Brain Data

o http://sparql.uniprot.org/ñ Uniprot (Bleeding-edge 
KnowledgeGraph forBioinformatics)

o https://sparql.nextprot.orgñ neXtProt (Bleeding-edge 
KnowledgeGraph forBioinformatics)

o https://sparql.rhea-db.org/sparqlñ Rhea reactions 
data (Bleeding-edgeKnowledgeGraph for 
Bioinformatics)

o https://sparql.orthodb.orgñ OrthoDB genetics data 
(Bleeding-edge KnowledgeGraph for Bioinformatics)

o https://sparql.omabrowser.org/sparqlñ OMA 
(òOrthologous MAtrixó) genomicsdata (Bleeding-edge 
KnowledgeGraph for Bioinformatics)

https://query.wikidata.org/sparql
http://dbpedia.org/sparql
http://linkeddata.uriburner.com/sparql
http://lod.openlinksw.com/sparql
https://yago-knowledge.org/sparql/query
http://www.linked-neuron-data.org:8890/sparql
http://sparql.uniprot.org/
https://sparql.nextprot.org/
https://sparql.rhea-db.org/sparql
https://sparql.orthodb.org/
https://sparql.omabrowser.org/sparql


RETRIEVE THE DATA

Semantic Web Browsers:

o Explore and visualise the RDF datasets

o Try it!The OpenLink Data Explorer

RDFizers:

o Convert the datasets/web pages into RDF

o You know one already!Apache Any23

http://ode.openlinksw.com/index.vsp
https://any23.apache.org/


NEED FOR GOOD VOCABULARY!

@prefix : <http://example.org/> .

@prefix sh: <http://www.w3.org/ns/shacl#> .

@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .

@prefix schema: <http://schema.org/> .

:alice a :User ;

schema:name "Alice Cooper" ;

schema:email <mailto:alice@mail.org> .

:bob a :User ;

schema:firstName "Bob" ;

schema:email <mailto:bob@mail.org> .

:carol a :User ;

schema:name "Carol" ;

schema:email "carol@mail.org" .

@prefix : <http://example.org/> .

@prefix sh: <http://www.w3.org/ns/shacl#> .

@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .

@prefix schema: <http://schema.org/> .

:UserShape a sh:NodeShape ;

sh:targetClass :User ;

sh:and ( :CheckName :CheckEmail ) .

:CheckName

sh:path schema:name ;

sh:minCount 1;

sh:maxCount 1;

sh:datatype xsd:string .

:CheckEmail

sh:path schema:email ;

sh:minCount 1;

sh:maxCount 1;

sh:nodeKind sh:IRI .



Table from A Developerõs Guide to the Semantic Web(2014) by Liyang Yu.

https://doi.org/10.1007/978-3-662-43796-4
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DATA FROM/TO WEB

o Publish online (and forget)

o Embed in HTML (with RDFa)

o Start the SPARQL Endpoint

o Retrieve: download the file / use RDFizers / connect with SPARQL Endpoint

o Use the correct (and popular) vocabularies!



RDF STORESThe graphsbeyondthe filesexist



Image from Hausenblas, M. (2009). Linked data applications. DERITechnicalReport.

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.303.219&rep=rep1&type=pdf


NOSQL
(NOT ONLY SQL)

Image from SQL, NoSQL, NewSQL. Qué son, historia y elección.

https://www.ithinkupc.com/es/blog/sql-nosql-newsql-que-son-historia-y-eleccion


RDF STORES

o Persistentdata storefor the RDF model

o Coredata structuresare triplesand graphs

o In-memoryvs native vs non-native (e.g., SQL)

o Triplestores and Quad stores (triplesassociated

with a namedgraph)



VIRTUOSO

o Commercial and Open Source:https://github.com/openlink/virtuoso-opensource

o Docs: http://vos.openlinksw.com/owiki/wiki/VOS/

o Supportfor relationaltables, graphs, text documents, é

o Native supportfor RDF Triples/ Quads

o Usedby DBpediaand manyLOD Cloudnodes

https://github.com/openlink/virtuoso-opensource
http://vos.openlinksw.com/owiki/wiki/VOS/


BLAZEGRAPH

o Commercial and Free: https://blazegraph.com/

o High (querying) speed, slowerupdates

o Support for rules (in own format, need to implement them as separate Java classes)

o Poordocumentation;)

o It isa basefor Wikidata Query Service

https://blazegraph.com/
https://query.wikidata.org/


AND OTHERSé

o https://www.w3.org/wiki/LargeTripleStores

o https://db-engines.com/en/ranking/rdf+store

o https://en.wikipedia.org/wiki/Comparison_of_triplestores

o Comparing Linked Data Triplestores(2018)

o Benchmarking Commercial RDF Stores with Publications Office Dataset(2018)

o A Comparative Analysis of Knowledge Graph Query Performance(2021)

https://www.w3.org/wiki/LargeTripleStores
https://db-engines.com/en/ranking/rdf+store
https://en.wikipedia.org/wiki/Comparison_of_triplestores
https://medium.com/wallscope/comparing-linked-data-triplestores-ebfac8c3ad4f
http://ceur-ws.org/Vol-2110/paper6.pdf
https://doi.org/10.1109/TransAI51903.2021.00014


RELATIONAL DATABASES MAY ALSO BE USEFUL



Slide from Introduction to a Web of Linked Data courseby prof. Fabien Gandon et al. (FunMOOC, 2019).


