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What do you know about the Web? 
and Internet?

• Basic protocols

• MAC, PPP, DSL, … (link layer, physical networks)

• TCP, UDP, … (transport layer)

• IPv4, IPv6, … (internet layer)

• HTTP (GET, POST, …), SSH, FTP, DNS, POP, IMAP, SMTP, … (application layer)

• Identification scheme

• URI (Uniform Resource Identifier)

• URL (Uniform Resource Locator)

• PURL (Persistent URL)

• URN (Uniform Resource Name) e.g. ISBN, ISSN, DOI (Digital Object Identifier)

• IRI (International Resource Identifier)

• Okkam ENS (Entity Name System, http://api.okkam.org/)

• Languages

• HTML, CSS

• XML, XSD

• PHP

• Javascript

• Architectures

• Client-Server, LAMP,  WISA

• Request-Response Loop / Peer-to-Peer models

• A lot of hardware (copper, fibres, computers, routers, switches, air conditioning, farms, data centers, …)

• …

URL
URN

URI
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URL/URI/IRI





Invented the web in 1989
(yeah!)



Invented the web in 1989
(yeah!)

Invented the semantic 
web in 1994 (duh?)



“To a computer, then, the web is a flat, 
boring world devoid of meaning”

Tim Berners Lee, http://www.w3.org/Talks/WWW94Tim/

http://www.w3.org/Talks/WWW94Tim/


“This is a pity, as in fact documents on the web 
describe real objects and imaginary concepts, 

and give particular relationships between 
them”

Tim Berners Lee, http://www.w3.org/Talks/WWW94Tim/

http://www.w3.org/Talks/WWW94Tim/


“Adding semantics to the web involves two things: 
allowing documents which have information in 

machine-readable forms, and allowing links to be 
created with relationship values.”

Tim Berners Lee, http://www.w3.org/Talks/WWW94Tim/

http://www.w3.org/Talks/WWW94Tim/


“The Semantic Web is not a separate Web but an 
extension of the current one, in which information is 

given well-defined meaning, better enabling 
computers and people to work in cooperation.”

Tim Berners Lee, http://www.w3.org/Talks/WWW94Tim/

http://www.w3.org/Talks/WWW94Tim/
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• A principle: hypertext

• A protocol: HTTP

• An identification scheme: URNs/URIs

• A language: HTML

The Web
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• A principle: hypertext

• A protocol: HTTP

• An identification scheme: URNs/URIs

• Languages: HTML, RDF, OWL, SPARQL

The Semantic Web
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• Is an extension of the Web through standards by the World 
Wide Web Consortium (W3C)

• The Semantic Web provides a common framework that 
allows data to be shared and reused across application, 
enterprise, and community boundaries

The Semantic Web
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Who is using the Semantic Web?
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The W3C “Layer Cake”
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• URIs (Unique Resource Identifiers) are used to identify things 
(also called entities) in the real world

• For instance: people, places, events, companies, products, 
movies, etc.

URIs and the Web of Things
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RDF is used to describe relationships between objects, identified by 
their URIs

The RDF model

Abstract 
data representation
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RDF Example
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RDF serialization

As XML:

Others, ex: N3:

Formal language
for data representation
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SPARQL Sample

Query language to RDF



19

OWL example

If:
:Novel           rdf:type owl:Class. 
:Short_Story     rdf:type owl:Class. 
:Poetry          rdf:type owl:Class. 
:Literature rdf:type owl:Class; 
   owl:unionOf (:Novel :Short_Story :Poetry). 
<myWork> rdf:type :Novel .

<myWork> rdf:type :Literature .

then the following holds, too:

Formal language
for automated reasoning
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• From web 1.0: web of sites and pages, aka the World Wide 
Web

• To web 2.0: web of people and of participation, aka the Social 
Web (Blogs, RSS, tags, Facebook, Wikipedia, etc.)

• To web 3.0: web of data, of meaning and connected 
knowledge, aka the Semantic Web

Historical perspective
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Web Evolution

Web 1.0 Web 2.0

Web 3.0 Web 4.0
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Where and how
to find, access and use 
semantic web data and 

schemas?
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• Accessing non-RDF sources (e.g., relational databases) with 
SPARQL and as Linked Data

• Recipes based on mapping configurations to import data 
from relational databases

• the mapping specify ho to interpret non-RDF data as RDF

• Example: D2R Server 
• a tool for publishing the content of relational databases on the Semantic Web, a 

global information space consisting of Linked Data.

RDF views over non-RDF sources
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D2R Server Architecture
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• HTML scraping and natural language processing (NLP) 
techniques to extract semantic information from existing 
content / sites

• Generic solutions: OpenCalais, Zemanta, Apache Stanbol, 
NERD, FOX, FRED

• Pro: no need to change existing content

• Con: error prone, needs human checks

Knowledge Extraction
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• Apache Stanbol provides a set of reusable components for 
semantic content management.

• Apache Stanbol's intended use is to extend traditional 
content management systems with semantic services.

• e.g., semantic enhancement of natural language text, named entity extraction and 
linking

Apache Stanbol
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Apache Stanbol enhancement chain

dbpedia:American_jazz

Miles Davis was an american jazz musician.

dbpedia:Musiciandbpedia:Miles_Davis
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• Infer new knowledge from asserted one

• Based on logic axioms defined in a ontology modelled as 
OWL

• Reasoning can be used for query expansion in RDF 
knowledge bases

Reasoning
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Reasoner based architecture
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• Linked Open Data: (usually large) data repositories available 
on the web (for free or not), expressed using the RDF model

• Interoperability between these repositories (how to align 
their ontologies and entity names?) is usually partial

KB reuse
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LOD Cloud

2009
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LOD Cloud

2010
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LOD Cloud

2011
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LOD Cloud

2014
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• Managing Active and healthy aging with use of caRing servIce 
robots.

• MARIO is a robot for supporting older people affected by 
dementia

• It addresses the difficult challenges of loneliness, isolation and 
dementia in older persons through innovative and multi-
faceted inventions delivered by service robots

• Uses Semantic Web and ontologies extensively

MARIO Project
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The MARIO robot
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MARIO informal architecture
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Ontology and Data Management System

Reasoner
Lizard

Mario Ontology Network

MON API

Triple store

REST
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• Lizard is designed and implemented for automatically 
producing Java and REST API from MON

• Generated API
• reflect the semantics of MON ontologies
• enable access via a Knowledge Base modelled with the semantics of MON

• Key features
• dynamic loading of ontologies to the MARIO Ontology Network (MON)
• programmatic access to the Knowledge Base of MARIO via Java and HTTP REST
• transparent access (with respect to client application) to the MON

Lizard: Ontology API generator
Ontologies


