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What do you know about the VWeb!? L

&
and Internet? STEAB

Internet protocol suite

- MAC, PPP,DSL, ... (link layer, physical networks) - DHC:";‘;::’":::V:;TP AP

- TCP UDRB ... (transport layer) LDAP - MGCP - NNTP + NTP - POP -
ONC/RPC - RTP - RTSP - RIP - SIP - SMTP -

IPv4, IPv6, ... (internet layer)
SNMP - SSH - Telnet - TLS/SSL + XMPP -
« HTTP (GET, POST, ...), SSH, FTP, DNS, POP, IMAP, SMTP, ... (application layer) more...

Transport layer
TCP + UDP - DCCP - SCTP - RSVP - more...

+ Basic protocols

Identification scheme

 URI (Uniform Resource Identifier)
Internet layer
- URL (Uniform Resource Locator) IP (IPv4 - IPVv6) - ICMP - ICMPV6 - ECN -
PURL (Persistent URL) IGMP - IPsec - more...
. . . . . Link layer
URN (Uniform Resource Name) e.g. ISBN, ISSN, DOI (Digital Object Identifier) ARP - NDP - OSPF - Tunnels (L2TP) - PPP -

IRI (International Resource Identifier) MAC (Ethemet - DSL - ISDN - FDDI) - more...

+ Okkam ENS (Entity Name System, http://api.okkam.org/)
* Languages
- HTML, CSS U RI
« 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, ...)
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identify what identify, identify,
exists on the web. on the web, on the web,
what exists. in any language,

what exists.
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Invénted the web in 1989

* (yeah!)
B




Invénted the web in 1989
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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/NVWW94Tim/



http://www.w3.org/Talks/WWW94Tim/
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“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/NVWW94Tim/



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/NVWW94Tim/



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

“The Semantic Web is not a separate VWeb 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/NVWW94Tim/



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

A principle: hypertext
A protocol: HTTP
An identification scheme: URNs/URIs

A language: HTML
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@ The SemanticWeb  graae
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® A principle: hypertext
® A protocol: HTTP

An identification scheme: URNs/URIs

Languages: HTML, RDF OWL, SPARQL
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The Semantic VWeb STHAR
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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
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C) TheW3C “Layer Cake”
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Data interchange: RDF

Syntax: XML

Identifiers: URI Character set: UNICODE

| User interface and applications
I Trust
Proof

Unifying logic ’

Ontologies: | ‘ Rules:
Querying: OWL RIF/'SWRL S
SPARQL 2
Taxonomies: RDFS a_g
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URIs and the Web of Things
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URIs (Unique Resource ldentifiers) are used to identify things
(also called entities) in the real world

For instance: people, places, events, companies, products,
movies, etc.
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The RDF model STEAR
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Abstract
data representation

RDF is used to describe relationships between obijects, identified by
their URlIs

O——vpredicate—>Q)

Subject Object



(@ RDF Example il
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Tim_Berners-Lee

rdf:type » foaf:Person

foaf:knows foaf:name

6 "Tim Berners-Lee"AAxsd:string
Jim_Handler

. nttp:/ /www.foo.org/person/
rdf: http://www.w3.0rg/1999/02/22-rdf-syntax-ns#

foaf: http://xmlns.com/foaf/0.1/




@ RDF serialization STEA

SEMANTIC TECHNOLOGY LABORATORY

Formal language
As XML: for data representation

K?2xml version="1.0"2>
<rdf:RDF zxmlns:rdf="http://www.w3.0xrg/1999/02/22-rdf-syntax-ns#"
xmlns:contact="http://www.w3.0rg/2000/10/swap/pim/contact#">
<contact:Person rdf:about="http://www.w3.org/People/EM/contactéime">
<contact:fullName>Eric Millexr</contact:fullName>
<contact:mailbox rdf:resource="mailto:emfw3.org"/>
géfﬁta:t:personalTitle>Dr.<fcon:a:t:personalTi:le>

tact:Person>

1

Others, ex;: N3:

<http://www.example.com/alice/posts/trouble with bob>
<http://purl.org/dc/elements/1.1/title> "The Trouble with Bob";

<http://purl.org/dc/elements/1l.1/creator> "Alice" .
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@  SPARQL Sample  gmiae

Query language to RDF

prefix db: <http://dbpedia.org/resource/>
prefix dbo: <http://dbpedia.org/ontology/>
prefix foaf: <http://xmlns.com/foaf/0.1/>

select distinct ?name, ?website, 7abstract where {

?software a dbo:Software .

?software dbo:license db:LGPL .

?software dbo:genre db:Enterprise_Content_Management .
?software foaf:name ?name .

?software foaf:homepage ?website .
?software dbo:abstract ?abstract .
FILTER ( lang(?7abstract) = "en" ) .




OWL example STEAE

: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 .

then the following holds, too:

<myWork> rdf:type :Literature .

DDDDDDDDDDDDDDDDDDDDDDDDDDDD

Formal language
for automated reasoning
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@ Historical perspective gmiam

® From web |.0: web of sites and pages, aka the World Wide
Web

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

® TJo web 3.0: web of data, of meaning and connected
knowledge, aka the Semantic Web

20



B Web Evolution STEAR

SEMANTIC TECHNOLOGY LABORATORY
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Where and how

to find, access and use
semantic web data and
schemas!?

22
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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.

23



D2R Server Architecture st@ae
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SPARQL
Clients
. SPARQI
Linked Data B  RDF —
) Server
Clients o HTML
HTML a
Browsers | »a(
- D2RQ
\1a‘pp"“;
Local Java
Application |
& Jena/Seseme DZRQ > Non-RDF
9 RDF dump Engine Database
Triple Store ‘
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Knowledge Extraction greae

DDDDDDDDDDDDDDDDDDDDDDDDDDDD

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

25
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Apache Stanbol STEAR
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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

26
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Stanbol Enhancement Chain

Pre Processing> Language Processing> Semantic Lifting> Post Processing>

Apache Tika> Language Detection>

POS Tagging>
Noun Phrase Detection> Keyword Linking>

Disambiguation>

NER Named Entity Linking>

l Refactoring>

s \ocabulary
S~—

Miles Davis was an american |azz musician.

:
dbpedia:Miles_Davis / dbpedliazl\/lusician

dbpedia:American_jazz

27
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Reasoning STEAR
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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

28



SOL2OWL

Mappmg Tool

Mapping
Component

-k

DDDDDDDDDDDDDDDDDDDDDDDDDDDD

Query Interface

Cntology

R.etr1e=.'etntu.wl-."gf.'
to do reagomg over
query agd result

Retrieve

Sen
. - i . (f .
papPiis Query tor " et o
- > J kl‘: v .
- formation Rewriter . SOning
ik “Nd re
- Id fL,\uh Keasoner

29



DDDDDDDDDDDDDDDDDDDDDDDDDDDD

@ KB reuse STIE'AB

® |inked 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

30
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MARIO PrOjeCt STIE'AB
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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
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@ The MARIO robot  gria

SEMANTIC TECHNOLOGY LABORATORY

Fixed head on the torso
(hingeless)

4" screen (for eyes)
Loudspeaker in the shoulder
KINECT 2 (including video and micro)

motorized articulation of 15 °
[option developed in the 1st version]

—— Touch and voice interface articulated screen 12"
manually from 40 ° from a position of 10 °

Side pad support
+ inductive charger for pad
[option]

Sound volume button
ON / OFF and menu button
right and left torso turn button

Torso rotation
above the belt to + 180 ° s
Anti-collision laser (work plan)
Basket for personnal ————

belongings [option]

——— Emergency call
even lying on the floor

IP video camera

Navigation laser #1

Navigation laser #2

Battery recharging pads —— Articuled bumper

Articuled bumper

Connector for battery charger
(right and left : 2 + 2)
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Activity Manager

ST

Dialogue System Motor Actions
CNRR2M and Ul —_—>

Ortelio Passau ROBOSOFT, CNET

/

Ontology and Data
Management
CNR

Computer vision
and other sensors
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REST

MON AP

Reasoner

Mario Ontology Network

Triple store
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A 0SGi

__4 Alliance

aaaaaaaaa
Virtualization

Triplestore
® Llizard is designed and implemented for automatically

producing Java and REST APl from MON
® Generated AP

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
36




