Mustafa Jarrar: Lecture Notes on Linked Open Data.
Birzeit University, Palestine, 2019

Version 4

Introduction to

Linked Open Data

Mustafa Jarrar

Birzeit University

@090




Watch this lecture
and download the slides

Online Courses : http://www.jarrar.info/courses/

Jarrar © 2018


http://www.jarrar.info/courses/

Outline

- What/why Linked Open Data
- Web of Data

- Interlinked structured data.

- Classical Web

- The challenge

- Web APls and Mashups

- How to create linked-data?
- Properties of the Web of Linked Data
- Linked Data

Keywords: Semantic Web, Data Web, Web 3.0, Classical Web, Web 3.0, Web APIs , Mashups, Linked Data

Jarrar © 2018



Linked Open Data - What is it?

000 ¢ | ) Al & P
slmi=le Lei6] * @) Z]00
[ ]ﬂﬂ:gijﬁﬂulln'-‘[]
= @8, 00BN &
@ | Mo S [T FC
¢ [HOFSI@RRIc B 55 |
D] OB R S0
— BROCILAL B
@15 QEN 04 = o) Sl

A nice video by EuropeanaEU in YouTube
http://www.youtube.com/watch?v=uju4wT9uBIA
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Semantic/ Data Web/ Web 3.0?

“The goal of the Semantic Web is

to create a universal medium for the r~ g &;mantic
v/ eb

exchange of DATA”, w3c.

“The Semantic Web is a web of data, in

some ways like a global database’,
Tim Berners-Lee — Inventor of the WWW.
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Web of Data

The Data Web envisions the web as a world-wide interlinked
structured data.

The Web as we know it today is a global information space of
linked documents.

The same vision is applied to data: publishing and connecting
structured data on the web.
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Classical Web
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Based on [1]

The classical web is a global

information space of linked
documents.

Primary Units of the hypertext Web
are:

— HTML Documents,
— Connected by Hyperlinks
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The challenge

Based on [1]

The problem is that the information on the classical web is
not structured.

— Programs cannot use such information in a useful way.

The solution is to increase the structure of published
information.
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Web APIs and Mashups

Many major data sources such as (Amazon, Yahoo!, eBay, Google,
WikiData, OpenStreetMap, GeoNames,...) provide access to their
data through APls.

Currently, programmableweb.com lists 21,100 APIS  (up to 14. March 2019).

* ProgrammableWeb API DIRECTORY - API NEWS Q

Search over 21,100 APIs and much more
LEARN ABOUT APIS WHAT IS AN API ? TUTORIALS ADD APIs & MORE ~ NN u m

@& —
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Web APIs and Mashups

The challenges are:
— APIs provide proprietary interfaces,

— Data retrieved from these APIs is represented using different
formats (different data models).

— Mashups created using these APls are based on a fixed set of data
sources. This is because entities in different APls are not linked.

— You cannot set hyperlinks between entities.

APls separates data

: o o - Nt~
From [1] Jarrar © 2018 (10



Beyond Web APIs and Mashups:
The Data Web and Linked Data

The Data Web envisions the web as a world-wide interlinked
structured data.

Linked data refers to the set of best practices for publishing
and connecting structured data on the web.

Linked data best practices has lead to the extension of the

web connecting data from diverse domains such as:
People, companies, land marks, locations, events, books, scientific
publications, films, music, television and radio programs, genes,

proteins drugs, clinical trials, online communities,
, reviews, ...

Jarrar © 2018



The Data Web and Linked Data

Based on [1]

While the primary units of the hypertext Web are HTML documents
connected by un-typed Hyperlinks, Linked Data relies on documents
containing data in RDF.

However, rather than simply connecting these documents, Linked
Data uses RDF to make typed statements that link arbitrary things in
the world.

The result is a web of things in the world, described by data on the

Web
RDF / RDF — RDF
\
RDF
links

\
RDF RDF T~ RDF , RDF RDF
RDF
links

RDF RDF

ﬂ.
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How to create linked-data?

The four principles (By Tim Berners-Lee)

Berners-Lee (2006) outlined a set of 'rules' for publishing data on the Web in a
way that all published data becomes part of a single global data space:

1. Use URIs to denote things. Most things are referenced by
unique URIs.

2. Use HTTP URIs so that these things can be referred to and
looked up ("dereferenced") by people and user agents.

3. Provide useful information about the thing when its URI is
dereferenced, leveraging standards such as RDF, SPARQL.

4. Include links to other related things (using their URIs) when
publishing data on the Web.

Jarrar © 2018



Properties of the Web of Linked Data

Based on [2]

Anyone can publish data to the Web of Linked Data

Entities are connected by links

— Creating a global data graph that spans data sources and enables
the discovery of new data sources.

Data is self-describing

— If an application encounters data represented using an unfamiliar
vocabulary, the application can resolve the URIs that identify
vocabulary terms in order to find their RDFS or OWL definition.

The Web of Data is open

— Meaning that applications can discover new data sources at run-
time by following links.
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The Linked Open Data Cloud

To connect distributed
data across the Web

e i.. Started in 2006
©, "o
‘ a,.‘.,,-‘;f T}

Contains 1,234 datasets
with 16,136 links (as of June 2018)
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The Linked Open Data Cloud

A community project to publish various open datasets as RDF
on the Web and by setting RDF links between data items
from different data sources.

Data items are linked across datasets (Palestine in DBPedia is
the same Palestine in Yago, in Fliker, YouTube, ....)

WD GPEN DATA,
On the web WM
Machine-rea -
Non-proprietar)’f""""d i
RDF standards
Linked RDF

YOuR paTA 5
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Linking Data

How are same entities described in different datasets linked?
By linking the Global Identifier, that is, the URI!
Let’ s have a look at real examples from real datasets:

<http://dbpedia.org/resource/Bethlehem> owl:sameAs

<http://sws.geonames.org/284315/>

« Linking the entity “Bethlehem” between the DBPedia dataset and the
Geonames dataset in the Linking Open Data cloud.

* This is done by linking the URIs of “Bethlehem” in both datasets using
owl : sameAs.

<http://dbpedia.org/resource/Tim Berners-Lee> owl:sameAs

<http://wwwd .wiwiss.fu-berlin.de/dblp/resource/person/100007>

* Linking the entity “Tim Berners-Lee” between the DBPedia dataset and the
DBLP dataset .

 This is done by linking the URIs of “Tim Berners-Lee” in both datasets

using owl : sameAs.
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Resources
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Linguistic Linked Open Data Cloud

A collaborative effort | to develop a
Linked Open Data (sub-)cloud of
linguistic resources.

Represent (lexical
entries, concepts,
synsets, and other)
using Lemon RDF
model, then
interlinked.
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Ideas for projects

Each student can (1) download data about entities (e.g., related to Ramallah) from
the following sources (but you may find other sources), (2) represent it in RDF,
then (3) link his/her data with other student(s):

Google Maps Google Scholar WikiData

Google street maps Research Gate YouTube

GeoNames ORCID Twitter
PubMed

Some students can build a store to publish data from all students allows people to
search/query it.
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