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Introduction

* What is Jena?

— A free and open source Java framework for building
Semantic Web and Linked Data applications.

— developed at HP-Labs (Bristol-UK)

— now an apache project : http://jena.apache.org/

* November 2010: adopted by the Apache Software Foundation
(incubation)

* April 2012: graduated as a top-level project
* Current version (on December 12, 2016) : 3.1.1



http://jena.apache.org/

Core API to create and read
RDF graphs and serialize them
in standard formats
(RDF/XML, Turtle...)

RDF API
RDF

ARQ (SPARQL)

A query engine
compliant with the
latest SPARQL
specification (1.1)

Jena APIs

A native high
performance triple
store to persist
RDF data

TDB API

Triple store

Fuseki API

To expose RDF triples as a
SPARQL end-point
accessible over HTTP.
Provides REST-style

interaction with RDF data.

API for handling OWL
and RDFS ontologies to
add extra semantics to

RDF data

Ontology API

RDFs - OWL
Inference API

To reason over RDF data to
expand and check it.
Configure your own inference
rules or use the built-in OWL
and RDFS reasoners.



What we will try to do ?

Fuseki API - > ARQ (SPARQL)
Inference API RDF API

| |

TDB API Web app



Let's try Fuseki

* What the package contains ?

LR diL e e Commands (shell) to access spargl endpoint
> I bin : > via HTTP (SOH)

B fuseki
B fuseki-server ‘

fuseki-server.bat | Commands to
£ fuseki-serverjar | launch the server

fuseki.war
LICENSE
NOTICE
README
v run

Liar |

> backups

config.ttl

» [=configuration  —p=  Configuration files for each dataset. Config file is
> I databases written in RDF :
> logs

% shiro.ini
4 system . )
T e TDB files for each persistent dataset
> [ templates (could be store elsewhere, if needed)

[ 2 webapp


https://jena.apache.org/documentation/fuseki2/soh.html
https://jena.apache.org/documentation/fuseki2/soh.html

Let's try Fuseki

e Launch the server

— .[fuseki start or ./fuseki-server start

e And go to http://localhost:3030

[ Apache Jena Fuseki ® e

&« C | @ localhost:3030/index.html % O
A j‘pa{:he - o e Server
ena & = dataset manage datasets hE.‘|p .
Y FLIEEki status:

Apache Jena Fuseki

Version 2.6.0. Uptime: 10h 13m 31s

Datasets on this server

dataset name actions

foampic

O Use the following pages to perform actions or tasks on this server:

Dataset Run queries and modify datasets hosted by this server.
Manage datasets Administer the datasets on this server, including adding datasets,

uploading data and performing backups.
Help  Summary of commands and links to online documentation.



Fuseki: services and supported protocols

© query 2. upload files (£ edit @ info

Avalilable services

File Upload: http://localhost:3030/sempic/upload
Graph Store Protocol: http://localhost:3030/sempic/data
Graph Store Protocol (Read): http://localhost:3030/sempic/get
HTTP Quads: http://localhost:3030/sempic/
SPARQL Query: http://localhost:3030/sempic/query
SPARQL Query: http://localhost:3030/sempic/sparq|
SPARQL Update: http://localhost:3030/sempic/update




Querying Fuseki from Jena
e ARQ allows to query RDF from

— Jena models (i.e. RDF Graph) loaded into memory or via TDB

— Remote HTTP endpoint (for instance Fuseki)

e Jena provides RDFConnection API

— Package org.apache. jena.rdfconnection

— It allows to use : SPARQL Query, SPARQL Update and Graph Store
Protocol services

— It supports transactions

— Documentation :
https://jena.apache.org/documentation/rdfconnection/


https://jena.apache.org/documentation/rdfconnection/

RDFConnection - SPARQL SELECT

import org.apache.jena.query.*;
import org.apache.jena.rdfconnection.*;

public class ExampleRDFConnection {

private final static String ENDPOINT= "http://localhost:3030/sempic/";

public final static String ENDPOINT_QUERY = ENDPOINT+"sparql"; // SPARQL endpoint

public final static String ENDPOINT_UPDATE = ENDPOINT+"update"; // SPARQL UPDATE endpoint
public final static String ENDPOINT_GSP = ENDPOINT+"data"; // Graph Store Protocol

public static void main(String[] args) {
RDFConnection cnx = RDFConnectionFactory.connect(ENDPOINT_QUERY, ENDPOINT_UPDATE, ENDPOINT_GSP);}

QueryExecution ge = cnx.query("SELECT DISTINCT ?s WHERE {?s ?p ?0}");
ResultSet rs = ge.execSelect();
while (rs.hasNext()) {
QuerySolution gs = rs.next();
System.out.println(gs.getResource("s"));

}

cnx.close();

Shorter syntax with Java 8 (lambda expressions)

cnx.querySelect("SELECT DISTINCT ?s WHERE {?s ?p ?0}", gs -> {
System.out.println(gs.getResource("s"));
1




RDFConnection - SPARQL CONSTRUCT

import org.apache.jena.query.*;
import org.apache.jena.rdfconnection.*;

public class ExampleRDFConnection {

private final static String ENDPOINT= "http://localhost:3030/sempic/";

public final static String ENDPOINT_QUERY = ENDPOINT+"sparql"; // SPARQL endpoint

public final static String ENDPOINT_UPDATE = ENDPOINT+"update"; // SPARQL UPDATE endpoint
public final static String ENDPOINT_GSP = ENDPOINT+"data"; // Graph Store Protocol

public static void main(String[] args) {
RDFConnection cnx = RDFConnectionFactory.connect(ENDPOINT_QUERY, ENDPOINT_UPDATE, ENDPOINT_GSP);}

Model res = cnx.queryConstruct("CONSTRUCT {?s a ?t} WHERE {?s a 7t}");
res.write(System.out);

cnx\ close();

The type Model is the Jena type for
representing RDF graphs



RDFConnection - SPARQL UPDATE

import org.apache.jena.query.*;
import org.apache.jena.rdfconnection.*;

public class ExampleRDFConnection {

private final static String ENDPOINT= "http://localhost:3030/sempic/";

public final static String ENDPOINT_QUERY = ENDPOINT+"sparql"; // SPARQL endpoint

public final static String ENDPOINT_UPDATE = ENDPOINT+"update"; // SPARQL UPDATE endpoint
public final static String ENDPOINT_GSP = ENDPOINT+"data"; // Graph Store Protocol

public static void main(String[] args) {
RDFConnection cnx = RDFConnectionFactory.connect(ENDPOINT_QUERY, ENDPOINT_UPDATE, ENDPOINT_GSP);}

cnx.begin(ReadWrite.WRITE);

cnx.update("UPDATE INSERT DATA {<http://test.org/dudule> a <ttp://test.org/bidule>");
cnx.update("UPDATE DELETE WHERE {<http://test.org/dudue> ?p 70");

cnx.commit();

cnx.close();

Jena provides transactions.
Use cnx.abort() if you want to abort(rollback) the
transaction



RDFConnection - Graph Store Protocol

import org.apache.jena.query.*;
import org.apache.jena.rdfconnection.*;

public class ExampleRDFConnection {

private final static String ENDPOINT= "http://localhost:3030/sempic/";

public final static String ENDPOINT_QUERY = ENDPOINT+"sparql"; // SPARQL endpoint

public final static String ENDPOINT_UPDATE = ENDPOINT+"update"; // SPARQL UPDATE endpoint
public final static String ENDPOINT_GSP = ENDPOINT+"data"; // Graph Store Protocol

public static void main(String[] args) {
RDFConnection cnx = RDFConnectionFactory.connect(ENDPOINT_QUERY, ENDPOINT_UPDATE, ENDPOINT_GSP);}

cnx.begin(ReadWrite .WRITE);

cnx.update("UPDATE INSERT DATA {<http://test.org/dudule> a <<ttp://test.org/bidule>");
cnx.update("UPDATE DELETE WHERE {<http://test.org/dudue> ?p 70");

cnx.commit();

cnx.close();



Core RDF API
package org.apache.jena.rdf.model

Model

A model is a
set of statements

*

- Statement

A statement is a triple
<subject, prediiate, object>

Resource Property RDFNode
RDFNode
i
| |
Resource Literal
Property

13



Core RDF API: create a model

// Create an empty RDF model

Model m = ModelFactory.createDefaultModel();

// create and add a named (i.e. with an URI)

// resource of type photo

// this adds statement:

// [<.../test2> rdf:type sempic:photo]

Resource photo = m.createResource(
"http://test.org/photo/test2",
Photo.type);

// this adds statement:

// [<.../test2> sempic:title "A photo with a cat"]

photo.addLiteral (Photo.title, "A photo with a cat");

// create and add an anonymous resource

// of type cat

// this adds statement:

// [_:generatedID rdf:type sempic:cat]

Resource cat = m.createResource(Types.cat);

// this adds statement:

// [<.../test2> sempic:depicts _:generatedID]

photo.addProperty(Photo.depicts, cat);



http://test.org/photo/test2

