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Linked Data are a series of best practices to
connect structured data through the Web.




Three questions

e (Jatla access - easy way for data reusage.

e (Jata discovery among a multitude of relevant datasets.

e (Jdata integration among a large number of data sources
previously unknown.



The Linked Data Cloud




Existing Linked Data nodes

e http://datahub.io/

o web site which allows the creation, publication and
search of datasets
e http://sparqgles.okfn.org

o to see the list and the status of all SPARQL endpoints
maintained by datahub.io



http://datahub.io/
http://datahub.io/
http://sparqles.okfn.org
http://sparqles.okfn.org

Four principles

oo

Use URIs as names for things.

Use HTTP URIs, so that people can look up those names.
When someone looks up a URI, provide useful
information, using the standards (RDF, SPARQL).
Include links to other URIs, so that they can discover

more things.




Kinds of Links

e Relationship Links point at related things in other data
sources.

e Identity Links point at URI aliases used by other data
sources to identify the same real-world object or abstract

concept.
e Vocabulary Links point from data to the definitions of the

vocabulary terms that are used to represent the data.
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Dataset

Dataset
e Describe the dataset @
o use VOID ontology
o VOID - Vocabulary of Interlinked Dataset L
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VOID - General dataset metadata

Term

Purpose

dcterms:title

The name of the dataset.

dcterms:description

A textual description of the dataset.

dcterms:creator

An entity primarily responsible for
creating the dataset.

dcterms:publisher

An entity responsible for making the
dataset available.

dcterms:contributor

An entity responsible for making
contributions to the dataset.

dcterms:source

A related resource from which the
dataset is derived.

dcterms:created

Date of creation of the dataset.

dcterms:modified

Date on which the dataset was
changed.

:DBpedia a void:Dataset;
dcterms:title "DBPedia";
dcterms:description "RDF data extracted
from Wikipedia";
dcterms:contributor :FU Berlin;
dcterms:contributor :University Leipzig;
dcterms:contributor :0penLink Software;
dcterms:contributor :DBpedia community;
dcterms:source
<http://dbpedia.org/resource/Wikipedia>;
dcterms:modified "2008-11-17"""xsd:date;

:FU Berlin a foaf:0rganization;
rdfs:label "Freie Universitat Berlin";
foaf:homepage
<http://www.fu-berlin.de/>;

# Similar descriptions of the other
contributors go here



VOID - License

e The dcterms:license property should be used to to point to
the license under which a dataset has been published.
a. Public Domain Dedication and License (PDDL) — places the data(base)
in the public domain (waiving all rights)
b. Open Data Commons Attribution (ODC-By) — free to share, create,
adapt data but you must attribute any public use of the database

c. Open Database License (ODC-ODbL) — free to share, create, adapt
data but you must attribute any public use of the database, redistribute
data under the same license (share a-like), keep redistributed data
open

d. CCO0 1.0 Universal — copy, maodify, distribute and perform the work,

even for commercial purposes, all without asking permission



http://www.opendatacommons.org/licenses/pddl/
http://www.opendatacommons.org/licenses/pddl/
http://www.opendatacommons.org/licenses/by/
http://www.opendatacommons.org/licenses/by/
http://www.opendatacommons.org/licenses/odbl/
http://www.opendatacommons.org/licenses/odbl/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

Vocabulary

e Choose the vocabularies to describe data
o RDF Schema
o OWL
o SKOS

O

Dataset

u

Vocabulary

Link
Discovery

I

Test and
Debug

i
v/

Data Quality

i



Reusing existing terms

If suitable terms can be found in existing vocabularies,
these should be reused to describe data wherever possible,
rather than reinvented.




Some common vocabularies

e The Dublin Core Metadata Initiative (DCMI) Metadata Terms vocabulary defines general metadata attributes such as title,
creator, date and subject.

e The Friend-of-a-Friend (FOAF) vocabulary defines terms for describing persons, their activities and their relations to other
people and objects.

e  The Semantically-Interlinked Online Communities (SIOC) vocabulary (pronounced "shock") is designed for describing
aspects of online community sites, such as users, posts and forums.

e The Description of a Project (DOAP) vocabulary(pronounced "dope") defines terms for describing software projects,
particularly those that are Open Source.

e The Music Ontology defines terms for describing various aspects related to music, such as artists, albums, tracks,
performances and arrangements.
The Programmes Ontology defines terms for describing programmes such as TV and radio broadcasts.

e The Good Relations Ontology defines terms for describing products, services and other aspects relevant to e-commerce
applications.
The Creative Commons (CC) schema defines terms for describing copyright licenses in RDF.
The Bibliographic Ontology (BIBO) provides concepts and properties for describing citations and bibliographic references
(i.e., quotes, books, articles, etc.).

e The OAI Object Reuse and Exchange vocabulary is used by various library and publication data sources to represent
resource aggregations such as different editions of a document or its internal structure.

e The Review Vocabulary provides a vocabulary for representing reviews and ratings, as are often applied to products and
services.

e The Basic Geo (WGS84) vocabulary defines terms such as /lat and long for describing geographically-located things.



How to select a vocabulary

1.

Usage and uptake — is the vocabulary in widespread usage? Will using this
vocabulary make a data set more or less accessible to existing Linked Data
applications?

Maintenance and governance — is the vocabulary actively maintained
according to a clear governance process? When, and on what basis, are
updates made?

Coverage — does the vocabulary cover enough of the data set to justify
adopting its terms and ontological commitments?

Expressivity — is the degree of expressivity in the vocabulary appropriate to
the data set and application scenario? Is it too expressive, or not expressive
enough?



How to define a new vocabulary

e Supplement existing vocabularies rather than
reinventing their terms.
e Only define new terms in a namespace that you control.



Link Discovery

e Establish internal and external links
o internal links connect pairs of nodes,
both belonging to the same dataset
o external links connect pairs of
nodes, one belonging to our dataset
and the other to an external one
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Test and Debug

e Check the syntax of RDF triples

o W3C RDF Validator can check RDF/XML for
syntactic correctness

e Check the infrastructure
o RDEF:Alerts
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http://www.w3.org/RDF/Validator/
http://www.w3.org/RDF/Validator/
http://swse.deri.org/RDFAlerts/
http://swse.deri.org/RDFAlerts/

Data Quality

Does your data set links to other data sets?

Do you provide provenance metadata?

Do you provide licensing metadata?

Do you use terms from widely deployed
vocabularies? Are the URIs of proprietary vocabulary
terms dereferenceable?

Do you map proprietary vocabulary terms to other
vocabularies?

Do you provide data set-level metadata?

Do you refer to additional access methods?
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Five Star Linked Data

* Data available on the web (in whatever format), but with an open licence

** Available as machine-readable structured data (e.g. Excel instead of image
scan of a table)

*** All the above, plus: Use non-proprietary data format (e.g. CSV instead of
Excel)

**** All the above, plus: Use open standards from W3C (e.g. HTTP URIs) to
identify things, so that people can point at your stuff

% All the above, plus: Link your data to other people’s data to provide context
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