Fourth European Business Intelligence

Summer School (eBISS 2014)

July 6 - July 11, 2014 Berlin, Germany

eBISS summer school
2014
in Berlin

From the Web of Data
To the Linked Data

The Web of Data, understanding the
technological keys and publishing Linked Data

Gabriel KEPEKLIAN
R&D director
Atos Integration France

gabriel.kepeklian@atos.net Aws



= The Data, open or not, always raise the
problems of heterogeneity: many data
formats, many metadata schema
descriptions, complexity to mix... Using
the Web of Data technologies, these
problems may be overcome. Semantic
Web technologies allow to move from raw
data to linked data after elevation and
interlinking phases. However, lifting raw
Data to Linked Data is far from being
straightforward. We will see the whole
process and the results of a concrete
implementation.

1. The basic principles of the Web of Data:
from raw and heterogeneous Data to
the lingua franca of the Web of Data

2. The RDF semantic and its main syntaxes

3. Handling and querying Data (triple
store, end point, SPARQL)

4. Understanding the basics of knowledge
modeling (ontology, OWL)

5. The lifting and linking of Data in order
to publish 5 Stars Data (ex. DatalLift
plateform).




The basic principles of
the Web of Data

from raw and heterogeneous
Data to the lingua franca of
the Web of Data

The basic principles of
the Web of Data: from

raw and

heteroeneous Data to

the lingua franca of
the Web of Data

The RDF semantic and

its main syntaxes
Handling and querying
Data (triple store, end
point, SPARQL)
Understanding the
basics of knowledge

modeling (ontology,
OWL

The lifting and linking
of Data in order to
publish 5 stars Data
(DatalLift).




A data, alone,
has no value...

Data

Datasets
Sources of data
Data stores
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v|ol1 Slolt @lo|1
olo[1 NI ERE olo|1
NERERE o "TTTo

Figure 1. Truth tables

X X X
Bﬂ @ﬂv ij_(-DV
y Y Yy

Figure 2. Logic gates #5443 Fiafel.DianB=A.=.auBe2

Dem.
X x x x Foksd26. Db a=tc. B=1y.diavPBe2.=.aty.
- xny  —(Q xvy xX—=y x®y [51-231] S.tfznty=A.
J 2 g 2 g 2 [%1312] =.anf=A (1
Fo(1).#1111:35. D

Figure 3. De Morgan equivalents b (e, y)ea=1w. B=1y. Diav Be2. = .anfB=A @)
bo(2). #1154 %521 . D k. Prop

bert Wiener,
Dilr 2 x) = \ From this proposition it will follow, when arithmetical addition has been

gk e x V) X Al X X Vi

XAY xvy Xy
Figure 4. Venn diagrams

Claude Elwood Shannon

Tim Berners-Lee







(O
o+
(O
O
Q
-
_I



¢ “‘u‘é e ciiar “t oh 8! "‘f'ﬁ“ﬁ;" fn'
“"'N raﬁiﬁfgﬁ ;:,rr %E,E %; ?“e' 4 5“1@. . : = : I
l,g Li i ‘ H EQSE g : i" 3 f Et -} animal hair  feathers eggs milk  airborne aguatic predator toothed
it ﬂ’? tas Herea ’=-v «- " 3faihs
ﬁe?liﬁicgj nk TR 1 |5tring String String String String String String String String
HEES Hiveres cald: |
Lot =557, h;:‘%“m ? s 53 o, ‘33 =:L- TF regls | 2 |aardvark |true false false true false false true true
e i graciin & 1
;gﬁ%ﬁ'g{ﬁ%‘ﬁz ; 3 antelope true false false true false false false true
ircjbinfento de ac
i g“‘h‘%i!'l'“ hass false false true false false true true true
2 "’,fg,;f“g -
3B :%;;5 §gjélrd?§£ 443 <Booksx true false false true false false true true
it ‘;é;;:i.’}{ S <Book ISBN="0553212419"> . o o . o - . .
Iy o % 1 . rue alse alse rue alse alse ue rue
’Eg;?’ﬂ;:g?:, H ¢ fac! <title>Sherlock Holmes: Complete Nowels...
13 ep 81 apmTel f10"qe renilenfe’ B2 cay 5 eraltench | i true false false true false false false true
Edbet E.E?'&::ﬁ'gss, i gﬁﬂ“iiﬁ"p{?eg’. Lo ;j % | <author>Sir Arthur Conan Doyle</author>
Eisﬁtﬁ'ﬁ%ﬂsg’ "E: Eg: ﬂ;gﬁ?zyzf B&! ! % lgﬁ’e 348 : ?"" | </ Book> true false false true false false false true
Hi¥iehusr Sendely gred ko e i i . .
233':; ‘L‘:EEE!E Eé‘:‘zf-i%;:ﬂ ri'ﬁ %&ﬂf:i: E{ﬂ g fk for 2l i <Boock ISBN="07432T3567"> false false true falze false trug false trug
desparlaidechus pky de e T el fiplie s - j
in ‘Egﬁ’ d gsg;é’%: gﬂ:‘gﬁfé 52538 a3 &‘8 _m::'hiz B/ | <title>The Great 'GE}‘L’.EIb}KftltlE} false false true false false true true true
HE R R U “rE“ bgl,ff;"g,:c.;z:}::ﬁ:‘ <author>F. Scott Fitzgeralde/authory
sni\:%;:ni:ﬂs Sgiiaa‘;w’a ] J;’ﬁp ﬁ%ﬁ K m::;&ag yhcte </Book> true false false true false false false true
Bl e st el ohitas felhin BT 02 Jga (e
g “ii,ﬁ’:f' 5-’-;%5153;‘ 3ol 3;@:%&':%‘ AN T o <Book TSEN="0684326976"> true  (false  |false  |wue  |false  false  |true  |true
T RS e & ‘al n, €! a - receration mathos. mathos i il
“"ﬂ[’%té% il Rt “55 mﬁc O e I il <titlesUndaunted Courage</titles | fee eene  oie  falce  weie  fle  false  falce
pasiy i §§ JeaCitn ks E Fac 5 el varehargion) |
ﬂrhu ;i";ﬁg; Lo M,ﬂaﬂ,"ﬁ et u‘r! Eonmu- Fo- <author»Stephen E. Ambrose</author>
o oo
TR = T B </Book>
ot {1}
[ <Book LISEM="0743203178">
T 0 manfsatin e <title>Nothing Like It In the World</titlex
code_pastal | var:hav[s] coce - 12 libelle : warchar(100)
B 3 e i)
555?37:\"«‘3\5“3 <a_uthl:r}5tephen E. &mbrose</author>
[ T m../g S e B0t </Book>
HpR e 8 e 1 datre </Books> L Jutan
u;‘ai&_mv{m;,y( ) A wtlsateur © ni(11) oFhirah fene ofbasar) Hicadamiss
Fram
oy Fanib -
% cods 1in @ Tarinz
8 Tl : v el
i Enden i e amted A o O o
: lectura : tinyint(d) &) nom ¢ warchar(30) 3
ccrture : tinyini(4) e e - o @SB (e 0 ds i e mrgmar o asuz)
o ;EF;L;:E; Eﬁéﬁgm Egn,j::am[zrju..din.. [ e |—| e ) B PR P o

u;smmmnxmt i 1 aid
Il 2 ¥ . alk
fodi m‘m‘{fD/ él nent B e 8 !

1 wrchar(so) ot @Bamatias

(CMS) C|— - 7a

.Iululh' Baphat

o
. s
D - iy (e of Glopas)

S
o s
dasapn
F =\

E & grnnen Festuz
7l 7/ .r_._‘ wFolaman AW
Siman (6l Cyvenal .‘ @ e ar e Epapt
X y z H i e ra rC h y PreEs— @ o
11, |a Yero
b |o |9 |6 (X M L) oo e et
P rr— @ holomen oComaphas WFrizcila b
c 9 0 7 o R ——
Malchizadek

Data base
(sQL)

Graph |
(RDF) :




= Simple information
= The name of Voltaire
= The number of legs of a spider
= The fact that the door is closed

= A grouping of data, document
= A biography, a text, a newspaper
= A table of values
= A web page

= A collection of data
= A list of composers
= A set of test scores
= The names of the months of the year

Do we talk about data without
giving them meaning?

The elementary
data

Many limitations

Research possibilities (lexical)

The presentation is summary

The freshness of data

The reliability of data

The comparison of available sources
The evaluation of sources

Etc.




There is always much more data than we think

Paul Ricceur E

Temps
et récit

I, | imirigee ef le réeit hiswongue

' Temps et récit, tome 1 [Poche]

Frirdodey’t [+ (2 commentaires client) | 3 Jaime | (0)

Prix conseillé : EHR-850

Prix : EUR BID? LIVRAISON GRATUITE En savoir plus.
Economisez : EUR 0,43 (5%])

En stock.
Expedié et vendu par Amazon.fr. Emballage cadeau disponible.

‘ Plus gue 8 E}:‘[réappmuisinnnement en cours), Commandez vite !

Voulez-vous le faire livrer le mercredi 22 juin ?
Commandez-le dans les 14 h et 53 min et choisissez |z livraison
Eclair sur votre bon de commande. En savoir plus,

é partir de EUR 8,07 | 5 d'occasion & partir de EUR

2,90

The book is titled "Temps et récit"
The book was writen by Paul Ricoeur
The discount is 5%

ETC.




Understanding,
knowledge?

Structuring data

Representing informations

They are ways to gain in understanding
and knowledge.




Understanding,
knowledge?
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WEB = A technological mean to make available, to link and to share documents
on a network of connected machines.

The four building blocks of the Web

A name
A protocole (identification’s A principle A langague
mecanism)

<hl>Titre de niveau 1<fhl>
<p>Paragraphe avec une <em:>emphas
<p>Une autre paragraphe avec un lien s
<ul>

<li>

Item de listes a puces
<{fli>
li

Un autre item
<fli>
e <jul>

< fbodhy>
& fhtml>,

HTTP URL/URI L'hypertexte HTML

WEB = A technological mean to make available, to link and to share ressources
on a network of connected devices.




Describing the data
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Formats to represent them



(Major) Knowledge Organization’s Systems

Controlled vocabulary Taxonomy AgTE

Mammal

Reptile

narrower

Mammal

Reptile Chimpanzee

Primat
Animal Hubot rimate

Primate

Human

Thesaurus

Ontology
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Controlled
vocabulary

or controled lexicon or e —
list of standardized terms Dimanche

Lundi Samedi
Vendredi

Mardi

Mercredi
e — Jeudi
WV ETInEL

Reptile Chimpanzee

Animal Hubot
Primate

A controlled vocabulary is a set of recognized terms, fixed,
unalterable, standardized and validated by a group (a community
of practices) used to index and analyze contents and search for
information in a defined area of information.




<?xml version="1.0" encoding="UTF-8" ?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"

xmins="http://purl.org/gem/instance/level/" targetNamespace="http://purl.org/gem/instance/level/"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<xs:annotation>

<xs:documentation xml:lang="en">GEM controlled vocabulary for designating the education level of the
audience for a resource. Created in 1996 by the GEM Consortium.</xs:documentation>

</xs:annotation>
<xs:simpleType name="Level">
<xs:union>

<xs:simpleType> ContrOIIEd

<xs:restriction base="xs:Name">
<xs:enumeration value="Preschool education"> VOCa bu Ia ry
<xs:enumeration value="Kindergarten">
<xs:enumeration value="Grade 1">
<xs:enumeration value="Grade 2"> an XM L sam ple
<xs:enumeration value="Grade 11">
<xs:enumeration value="Grade 12">
<xs:enumeration value="Adult/continuing education">
<xs:enumeration value="Higher education">
<xs:enumeration value="Vocational education">
</xs:restriction>
</xs:simpleType>
</xs:union>
</xs:simpIeType> GEM educationLevel Vocabulary (XML)
</xs:schema>




Controlled
vocabulary

an JSON sample

{"countries": [
{"country":{"country_id":"AD", "country_name" :"ANDORRA"}},
{"country":{"country_id":"AE", "country_name":"UNITED ARAB EMIRATES"}},
{"country":{"country_id":"AF", "country_name":"AFGHANISTAN"}},
{"country":{"country_id":"AG", "country_name":"ANTIGUA AND BARBUDA"}},
{"country":{"country_id":"AI", "country_name":"ANGUILLA"}},
{"country":{"country_id":"AL", "country_name":"ALBANIA"}},
{"country":{"country_id":"AM", "country_name":"ARMENIA"}},
{"country":{"country_id":"AN", "country_name":"NETHERLANDS ANTILLES"}},
{"country":{"country_id":"AO", "country_name":"ANGOLA"}},
{"country":{"country_id":"AQ", "country_name":"ANTARCTICA"}},
{"country":{"country_id":"AR", "country_name":"ARGENTINA"}},
{"country":{"country_id":"AS", "country_name":"AMERICAN SAMOA"}},
{"country":{"country_id":"AT", "country_name":"AUSTRIA"}},

Etc.

{"country":{"country_id":"zZM", "country_name":"ZAMBIA"}},
{"country":{"country_id":"ZW", "country_name":"ZIMBABWE"}}]}

countries.json
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Animal

Reptile
narrower

Mammal

. Primate
Vehicle

Moto
narrower

Human

Car

Taxonomy

A taxonomy is a classification method in
a hierarchical structured and scalable
architecture of information.
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narrower

Thesaurus

A thesaurus is like a taxonomy
with more information about
each concept including
alternative and preferred terms.
It may contain links to related
concepts.

Source http://wiki.univ-paris5.fr/wiki




Thesaurus

= |t is a set of standard terms based on a hierarchical structure.
* The terms are conceptually organized and interconnected by semantic relations.

= The thesaurus is alphabetically organized, it forms an alphabetical list of standardized
terms for

= content analysis,
= classification
= and indexing documents of information

* In many cases, the thesaurus also proposes a definition of the terms used.

Source : R. Troncy



Relations

= BT : Broader Term
= NT : Narrower Term

“TT : Top Term

= RT : Related Term (other than BT, NT, TT, etc.)




Nall ¢ UNESCO Thesaurus Thesaurus

United MNations +

Eavcon St g sample

Hierarchical display

List of the seven major subject domains, broken down into microthesauri which allow you to gain a quick averview of the
subject matter.

> Select afield ﬂ > Then select a microthesaurus n Search

= Select a field
1 Education

2 Science
Y 3 Culture ogue (UNESDOC) directly from the thesaurus.
0 4 Sacial and human sciences crintor tn obtain the records in i shih

B Information and communicatio Hierarchical IjiEmEl‘j'
& Politics, law and economics

7 Countries and country groupin{ | ye4 of the sewan major subjsct domsins, broken down o microhesaur] whilen 2liow you 1 gain 3 guick ouenew of fe subject maser

H * Then sslect 3 microthessurnes

* Then select a microthessurus
2.0 Sosentific approsch
2.10 Soience and resesrch mansgemant
You can launch a quary in the online catalogu = 15 Mathematics znd statistics
Click on B2 rumider nesd B0 B desired descriphar | o o Physical sciences
2.25 Chamics| scisnces
2.30 Space soiences
2.35 Earth scisnoes
werning Eodles | Dirscior-Denersl | Beorsisnad | 2.40 Geography and oceanography us
2.43 Meteorology
UHIE SD0Cderis | informadion osnfres | Library | 2 50 Hydrology
2.35 Environmentasl sciences and enginesning
Torms ofuse | Contmodws | g 220 Pollution, disssters and safety
2.83 Matural resources
2. 70 Baology
2. 75 Matural scisnces

http://databases.unesco.org/thesfr/ gﬁ E‘mﬂmﬁm oEE




3 records found for: Space sciences

Click on the [number] to display the records indexed with that

Term: Astronomical systems

MT 2.30 Sp
UF Celestial bodies
NT Cosmic matter
NT Galaviez  [5]

[7]

MT Interstellar space
....NT2 Black holes
NT Meteorites  [10]
NT Saolar system  [24]
....NT2 Plansts  [16]
NT3 Earth {plamet)

[2]

[21]

[11]

ES

criptor in unesdoc/uneshib.

Thesaurus
sample

[74]

....NT2Z Satelites  [54]

...... NT3 Moon  [27]
....NT2 Sun  [15]
NT3 Saolar activity
MNT Stars  [15]
....NTZ Quasars

[2]

I67)

MNT Universe

Term: Astronomy [153]

[50]

MT 2.30 Sp
NT Astrophysics

....NT2 Gravitation
MNT Celestial mechanics

MT Cosmology  [113)

Term: Space [125)

FI0E SCEences

MT 2.30 5p
UF Owter space

Term: Space sciences [55]

MT 2.30 Sp

Term: Time [108)

MT 2.30 Sp

[24]

l\

[7]

\

Term:

1]

United Mations
Educational, Scientific and
Cultural Qrgamnization

1 record found for:

H UNESCO Thesaurus

B R B FAAEAEEEEEEEIH

®

Satellites$

Click on the [number] to display the records indexed with that descriptor in unesdoc/uneshbib.

Satellites [54]
Terme frangais: Satellite
Término espaiiol: Satélite

Pycckuil TepMIH - CryTHHEW

MT 2.30 Space sciences
[24]
....BT2 Astronomical systems
NT Moon  [27]
RT Artificial satellites

BT Solar system
[21]

[30]

| Print | New query |

Une notice compléte contient le microthésaurus (MT) auquel le terme appartient; la version anglaise, espagnole et russe; une note
explicative le cas échéant (NE); les relations entre les termes (EMP:EP; TG:TS; TA)




Simple Knowledge Organization System - W3C 2009

SKOS

skosxl:prefLabel skosx!:literalForm

concept:
C4 skos:prefLabel

“Violence”

term: skosxl:literalForm

skos:brpader

“Political violence”
T2

skosxl:prefkabel

skos:narrower skos:pre

concept:
Cc2 skosxl:altLabel

skos:a skosxMijteralForm

skos:brobader skos:altLabe “Civil violence”

skosxl:altLabe

skos:narrower

“Violent protest”

T5 skosx!:literalForm

concept: skos:preflLabel
c3 “Terrorism”

skosxl:prefLabel skosxl:literalForm




@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schemat> .

@prefix xsd: <http://www.w3.0rg/2001/XMLSchemat> .
@prefix skos: <http://www.w3.0rg/2004/02/skos/core#t> .
@prefix skosxl: <http://www.w3.0rg/2008/05/skos-xI#> .
@prefix dcterms: <http://purl.org/dc/terms/> .

@prefix owl: <http://www.w3.0rg/2002/07/owl#> .
@prefix con: <http://example.org/id/concept/polthes/> .
@prefix term: <http://example.org/id/term/polthes/> .

term:T1 a skosxl:Label;
skosxl:literalForm "Civil violence" @en.

con:C1 a skos:Concept;
skos:prefLabel "Civil violence" @en;
skosxl:prefLabel term:T1;
skos:altLabel "Political violence" @en;
skosxl:altLabel term:T2;
skos:altLabel "Violent protest" @en;
skosxl:altLabel term:T5;
skos:broader con:C4;
skos:narrower con:C3;
dcterms:replaces con:C2 .

(..

term:T3 a skosxl:Label;
skosxl:literalForm "Terrorism" @en.

con:C4 a skos:Concept;
skos:prefLabel "Violence"@en,;
skosxl:prefLabel term:C4;
skos:narrower con:C1 .

(..

SKOS
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An ontology is a model of a domain Ontology
of knowledge, describing the
concepts within that domain

Ontologies are often also
called vocabularies.




An ontology is a model of a domain
of knowledge, describing the
concepts within that domain and
the relations between concepts in
the domain.

Ontology

Ontologies are often also
called vocabularies.




Studer et al (1998) distinguish foor types of ontology.

Ontology

* Representation ontologies
* don’t bellong to any field
» organize the primitives of the logical
theory (Charlet 2002)

* Task ontologies (problem solving)
» provide concepts modeling a generic
activity
* explaini the role played by each
concept in reasoning

* Generic ontologies (abstraction)
* abstract enough to be valid regardless
of the field of study
* upper ontology

* Application ontologies
* double specialisation : modelise a
specifique activity in a given domain




A classification system that uses the subject of conceptualization as a
main criterion has been introduced by Guarino (1998).

Ontology

Top-level ontologies (foundational

ontologies)

» very general concepts (time, space...)

* independent of a particular problem or
domain.

 Domain ontologies * Task ontologies

* vocabulary related to a specific domain * vocabulary related to a generic task or
(economy, geography) activity (selling, reading)

* specialize concepts introduced in a top- * specialize concepts introduced in a top-
level ontology. level ontology.

* Application ontologies

* specific ontologies

* base forimplementing applications
with a concrete domain and scope




Ontology

Concepts in relation

Ontology
= The term comes from philosophy
= A study of what is

Continuum : data, information, knowledge

The knowledge enables the production of new
data, informations, knowledges : inference




The RDF semantic and its
main syntaxes

The basic principles of
the Web of Data: from

raw and

heteroeneous Data to

the lingua franca of
the Web of Data

The RDF semantic and

its main syntaxes
Handling and querying
Data (triple store, end
point, SPARQL)
Understanding the
basics of knowledge

modeling (ontology,
OWL

The lifting and linking
of Data in order to
publish 5 stars Data
(DatalLift).




We can decompose...

= Data

= A base element, an atom, a
quantity

= Information

= A data that agreements
structure, for example a
unit of measure

= Knowledge

= A (re)usable and
interpretable information
with context

16

The superdome 50 is in the Renoir
room whose temperature is 16°C
and the air conditioning is on, is
an HP computer that the
manufacturer guarantees to be
operational until 26°C.




Rewriting complex knowledge

The superdome 50 is in the Renoir room whose temperature
is 16°C and the air conditioning is on, is an HP computer that
the manufacturer guarantees to be operational until 26°C.

50 superdome
computer
16
renoir Data 26
Conceptual

Model




Rewriting complex knowledge

The superdome 50 is in the Renoir room whose temperature
is 16°C and the air conditioning is on, is an HP computer that
the manufacturer guarantees to be operational until 26°C.

= The rewriting
= The superdome 50 is in the Renoir room
The Renoir room has the temperature 16°C
The air conditioning of the Renoir room is on
The superdome 50 is an HP computer
The superdome computer is guaranted operational by HP until 26°C

50 superdome
computer
16
renoir Data 26
Conceptual

Model




Rewriting complex knowledge

The superdome 50 is in the Renoir room whose temperature is
16°C and the air conditioning is on, is an HP computer that the
manufacturer guarantees to be operational until 26°C.

= The rewriting
= The superdome 50 is in the Renoir room
The Renoir room has the temperature 16°C
= The air conditioning of the Renoir room is on
= The superdome 50 is an HP computer
= The superdome computers are guaranted operational by HP until 26°C

These are regularly formed sentences

Subject Object
The superdome 50 the Renoir room
The Renoir room 16°C

on
HP computer
26°C

The air conditioning of the Renoir room
The superdome 50
The superdomes computers




= A shared grammar is needed to
ensure that metadata are
interpreted consistently

= A framework to declare properties and
relationships of items in the Web

= A basic model to declare resources:

= Resource: anything with an URI

= Description: states the properties of
the resource using terms named by
URIs

* Framework: a common model or
grammar for declarations

= Uses XML as a serialisation syntax

RDF =
Resource
Description
Framework




RDF =
Resource Description Framework

was created by

(resource) (property) (value of the property)

<?xml version="1.0"?>
<RDF xmlIns="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<Description about="http://www.kepeklian.com/training_material/">
<Creator>Gabriel</Creator>

</Description>
</RDF>

» That declaration can be read as:

— The training material identified by http://www.kepeklian.com/training_material/
was created by Gabriel




Handling and querying Data
(triple store, end point, SPARQL)

The basic principles of
the Web of Data: from

raw and

heteroeneous Data to

the lingua franca of
the Web of Data

The RDF semantic and

its main syntaxes
Handling and querying
Data (triple store, end
point, SPARQL)
Understanding the
basics of knowledge

modeling (ontology,
OWL

The lifting and linking
of Data in order to
publish 5 stars Data
(DatalLift).
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The data structure limit

Separation between the data structure and the data itself

idcity label-fr Label.de label-en longitude latitude

Athénes | Athen Athens 23.716667 37.966667
2 Pékin Pekin Beijing 116.400002 | 39.900002
3 Londres | London London -0.121137 51.515161




The data structure limit

Separation between the data structure and the data itself

,
—Tdcity | label-f Label.d label- | itud latit
| city abel-fr abel.de abel-en ongitude atitude
L+— | Athénes | Athen Athens 23.716667 | 37.96
&
2 Pékin Pekin Beljing 116.400002 | 39.900002
3 Londres London London -0.121137 51.515161

If we extract the data from the file, we have to extract also the structure to

understand each data




The data structure limit

Separation between the data structure and the data itself

’I‘a’_cny label-fr Label.de label-en longitude latitude
L+— | Athénes | Athen Athens 23.716667 37.96
2 Pekin Pokm BeTing T76.400002 | 39.900002
3 Londres London London -0.121137 51.515161
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no mining e ik If we extract the data from the file, we
no value no value have to extract also the structure to
o AN ) understand each data
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CDM
| e \

D.ln o.n
article client
id_aticle id client
nomarticle commande identifiantelient
dezcriptionarticle id commande motdepasseclient
prizarticle datecommande R e
s:’:tz::-;lse totalcommande prenamelient
emailclient
vignettearticle telephoneclient
etataricle datenaiszanceclient
1|1 adresseclient
¥ willeclient
codepostalelient
paysclient
0.n
categnrie administrateur roles
id categorie id administrateur nomadministrateur
nomcategorie nomadministrateur 0,1 LU
motdepasseadministrateur




Here is a classic relational model describing the

olympic games (a part of)

idcity label-fr label-en longitude latitude
1 Athénes Athens 23.716667 37.966667
2 Pékin Beijing 116.400002 39.900002
id id year opened closed id athletes motto
city Ceremony Ceremony athletes Number
Date Date Representant
1 1 1896 [ 1896/04/06 | 1896/04/15 NULL 241 NULL
2 2 2008 | 2008/08/08 | 2008/08/24 1 11028 One World
one Dream
idathlete label-fr label-en label-cn birthdate deathdate
1 Zhang Yining | Zhang Yining | 3R[RZE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

We will now observe the induced problems




A - The relational limits — the data structure

1 — Separation between the data structure and the data itself

idcity label-fr label-en longitude latitude
1 Athénes Athens 23.716667 37.966667
2 Pékin Beijing 116.400002 39.900002
id id year opened closed id athletes motto
city Ceremony Ceremony athletes Number
Date Date Representant
1 1 1896 [ 1896/04/06 | 1896/04/15 NULL 241 NULL
2 2 2008 | 2008/08/08 | 2008/08/24 1 11028 One World
one Dream
idathlete label-fr label-en label-cn birthdate deathdate
1 Zhang Yining | Zhang Yining | 3R[RZE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL




[ ] [ ] [ ]
A - The relational limits — the data structure
1 — Separation between the data structure and the data itself
idcit label-fr label-en longitude | latitude ;>
<1 Athénes Athens 23.716667 37.966667 >
2 Pékin Beijing 116.400002 39.900002
id id year opened closed id athletes motto
city Ceremony Ceremony athletes Number
Date Date Representant
1 1 1896 [ 1896/04/06 | 1896/04/15 NULL 241 NULL
2 2 2008 | 2008/08/08 | 2008/08/24 1 11028 One World
one Dream
idathlete label-fr label-en label-cn birthdate deathdate
1 Zhang Yining | Zhang Yining | 3R[RZE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

If we extract the data from the database, we have to extract also the structure to

understand each data




A - The relational limits — the data structure

1 — Separation between the data structure and the data itself

h N -
idcit Iabel-fr\ label-en longitude | latitude ;>
<] thenes Athens 23.716667 37.966667 >

2 Pékin Beijing 116.400002 39.900002

id id year opened closed id athletes motto

city Ceremony Ceremony athletes Number
Date Date Representant
1 1 1896 [ 1896/04/06 | 1896/04/15 NULL 241 NULL
2 2 2008 | 2008/08/08 | 2008/08/24 1 11028 One World
one Dream

idathlete label-fr label-en label-cn birthdate deathdate
1 Zhang Yining | Zhang Yining | 3R[RZE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

A data applies to a record, because it is associated with a field.
The relationship is induced by the structure of the table.




A - The relational limits — the data structure

1 — Separation between the data structure and the data itself

< idcit label-fr label-en longitude | latitude ;>
< Athénes | Athens 23.716667 | 37.966667 | >
2 Pékin Beijing 116.400002 39.900002
id id year opened closed id athletes motto
city Ceremony Ceremony athletes Number
Date Date Representant
1 1 1896 [ 1896/04/06 | 1896/04/15 NULL 241 NULL
2 2 2008 | 2008/08/08 | 2008/08/24 1 11028 One World
one Dream
idathlete label-fr label-en label-cn birthdate deathdate
1 Zhang Yining | Zhang Yining | 3R[RZE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

They are understandable in the context of the database, of a record and of a field.

The data are not independent from each other.




A - The relational limits — the data structure

2 — The structure of a database is rigid

1 Athénes Athens 23.716667 37.966667
2 Pékin Beijing 116.400002 39.900002
1 1 1896 1896/04/06 1896/04/15 NULL 241 NULL
2 2 2008 2008/08/08 2008/08/24 1 11028 One World
one Dream
Zhang Yining | Zhang Yining | R[&ZE 1981/10/05 NULL
John Doe John Doe NULL 1982/07/08 NULL




A - The relational limits — the data structure

2 — The structure of a database is rigid

1 Athénes Athens 23.716667 37.966667
2 Pékin Beijing 116.400002 39.900002
1 1 1896 1896/04/06 1896/04/15 ULL 241 ULL
2 2 2008 2008/08/08 2008/08/24 1 11028 One World
< one Dream f
. . . . Lo (
Zhang Yining | Zhang Yining | 3R1RE 1981/10/05 (NULL
John Doe Johnboe  (NULL) 1982/07/08 (NULL

If a data is missing for a field in a record, a "NULL" value is added but it is fictional.




A - The relational limits — the data structure

2 — The structure of a database is rigid

! Athénes | Athens 23.716667 | 37.966667
2 P&kin Beijing 116.400002 | 39.900002
A\
! 1896 | 1896/04/06 | 1896/04/15 | NULL NULL oh1 NULL
2 2008 | 2008/08/08 | 2008/08/24 @ @ 1028 One World one
). Dream
\/
(1) Zhang Yining | Zhang Yining | 2Efa% 1981/10/05 NULL
'e John Doe John Doe NULL 1982/07/08 NULL

If a data of the same nature is duplicate in a record, it is necessary to
create another field or ...




A - The relational limits — the data structure

2 — The structure of a database is rigid

id id year opened closed id Id athletes motto
city Ceremony Ceremony athletes atheletes | Number
Date Date Representant repr. 2
I@ 1 1896 | 1896/04/06 | 1896/04/15 | NULL NULL 241 NULL
(® |2 |2008 |2008/08/08 |2008/08/24 |1 2 11028 | One World one
Dream

ﬂthleteRm
O
@)j/

(o]

(

/@@

idathlete label-fr label-en label-cn birthdate deathdate
(1) Zhang Yining | Zhang Yining | 2Et4% 1981/10/05 NULL
'@ John Doe John Doe NULL 1982/07/08 NULL

... or a table




A - The relational limits — the data structure

2 — The structure of a database is rigid

(abel® [ Goelen) | igGelcny

1 Athénes | Athens NULL 23.716667 37.966667

2 Pékin Beijing = 116.400002 | 39.900002

1 1 1896 1896/04/06 1896/04/15 NULL 241 NULL

2 2 2008 2008/08/08 2008/08/24 1 11028 One World
one Dream

Cabel-it) | Gbelen) | Cabel-cn)
1 Zhang Yining | Zhang Yining RIAE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

To manage multilingualism, we have to create fields for each language, while the meaning

of the field is exactly the same, or create a specific table.




A - The relational limits — the data structure

3 — The relations between two tables are induced

idcity label-fr label-en longitude latitude
Athenes Athens 23.716667 37.966667
\\ Pékin Beijing 116.400002 39.900002
/ \
I 4
I id |vid year opened closed id athletes motto
| kity Ceremony Ceremony athletes Number
\ 3 Date Date Representant
\
L1 () | 1896 | 1896/04/06 | 1896/04/15 | NULL 241 NULL
2 ~%2) |2008 | 20080808 | 2008/08/24 p 11028 | One World
one Dream
- =
- - -~ _
idathfete label-fr label-en label-cn birthdate deathdate
| Zhang Yining | Zhang Yining | 3R[RZE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL




A - The relational limits — the data structure

3 — The relations between two tables are induced

Athénes Athens 23.716667 37.966667
\\ Pékin Beijing 116.400002 39.900002
/ \
I %
| \
| §
\
N )
\ 1 @ 1896 1896/04/06 1896/04/15 NULL 241 NULL
o= @ 2008 2008/08/08 2008/08/24 11028 One World
_ one Dream
— el
I6 Zhang Yining | Zhang Yining RIAE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

The relation between data from two tables is induced by the use of common identifiers
called foreign keys. The nature of the relationship is not clearly expressed either in the

structure or in the data.




A - The relational limits — the data structure

3 — The relations between two tables are induced

Athénes Athens 23.716667 37.966667
\\ Pékin Beijing 116.400002 39.900002
/ \
I %
| \
| §
\
N )
\ 1 @ 1896 1896/04/06 1896/04/15 NULL 241 NULL
o= @ 2008 2008/08/08 2008/08/24 11028 One World
_ one Dream
— el
I6 Zhang Yining | Zhang Yining RIAE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

The extraction of a database does not highlight these relations. We have to retrieve data

from different tables to maintain the relationship.




A - The relational limits — the data structure

4 — The identifier of a record is a data like all other

idcity label-fr label-en longitude latitude
Athenes Athens 23.716667 37.966667
Pékin Beijing 116.400002 39.900002
id id year opened closed id athletes motto
city Ceremony Ceremony athletes Number
Date Date Representant
1 |G) | 1896 | 18960406 | 1896/04/15 | NULL 241 NULL
2 |2 |[2008 | 20080808 | 20080824 |(1) 11028 | One World
one Dream
idathlete label-fr label-en label-cn birthdate deathdate
© Zhang Yining | Zhang Yining | 24z 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL




A - The relational limits — the data structure

4 — The identifier of a record is a data like all other

Athénes | Athens 03.716667 | 37.966667
Pékin Beijing 116.400002 | 39.900002
1 |(W) | 1896 | 1896/04/06 | 1896/04/15 | NULL 241 NULL
2 |2 |[2008 | 20080808 | 20080824 |(1) 11028 | One World
one Dream
© Zhang Yining | Zhang Yining | 2Efa% 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

The identifier of a record does not have a standardized form.

It is independent from the database or from the table (so from the structure).




B - The relational limits - Data interoperability

1 - The identifiers are local and specific to a database

idcity label-fr label-en idcity longitude latitude
O Athénes | Athens ® 23.716667 | 37.966667
©) P&kin Beijing 116.400002 | 39.900002
id id year opened closed id athletes motto
city Ceremony Ceremony athletes Number
Date Date Representant
1 1 1896 [ 1896/04/06 | 1896/04/15 NULL 241 NULL
2 2 2008 | 2008/08/08 | 2008/08/24 1 11028 One World
one Dream
idathlete label-fr label-en label-cn birthdate deathdate
1 Zhang Yining | Zhang Yining | 3R[RZE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

It is not possible to identify natively two equivalent resources between two different

databases.




B - The relational limits - Data interoperability

2 - The names of fields are specific to a database

idcity [Clabel-fr) | Clabel-en) idcity [ Name ) longitude latitude
1 Athenes Athens Athenes | 23.716667 37.966667
2 Pékin Beijing B Pékin 116.400002 39.900002
id id year opened closed id athletes motto
city Ceremony Ceremony athletes Number
Date Date Representant
1 1 1896 [ 1896/04/06 | 1896/04/15 NULL 241 NULL
2 2 2008 | 2008/08/08 | 2008/08/24 1 11028 One World
one Dream
idathlete label-fr label-en label-cn birthdate deathdate
1 Zhang Yining | Zhang Yining | 3R[RZE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

The structure of a database is local. There are no standards for namming properties and to

assign them to a normalization of a particular data type.




B - The relational limits - Data interoperability

3 - The database structure is not based on any inheritance mechanism

1 Athénes Athens Athenes | 23.716667 37.966667
2 Pékin Beijing B Pékin 116.400002 39.900002
1 1 1896 | 1896/04/06 1896/04/15 NULL 241 NULL
2 2 2008 | 2008/08/08 | 2008/08/24 1 11028 One World
one Dream
Zhang Yining | Zhang Yining | R[&ZE 1981/10/05 NULL
John Doe John Doe NULL 1982/07/08 NULL
Is that table a specialisation of the description of Is that table a specialisation of the description
a person? of an event?

It is not possible to connect a table to a generic model of local or external description which
may inherit the characteristics. It requires to construct a CDM from scratch almost.




B - The relational limits - Data interoperability

4 - There is no standard representation for exchanging RDB on a network.

idcity label-fr label-en idcity Name longitude latitude
1 Athenes Athens Athenes | 23.716667 37.966667
2 Pékin Beijing B Pékin 116.400002 39.900002
id id year opened closed id athletes motto
city Ceremony Ceremony athletes Number
Date Date Representant
1 1 1896 [ 1896/04/06 | 1896/04/15 NULL 241 NULL
2 2 2008 | 2008/08/08 | 2008/08/24 1 11028 One World
one Dream
idathlete label-fr label-en label-cn birthdate deathdate
1 Zhang Yining | Zhang Yining | 3R[RZE 1981/10/05 NULL
2 John Doe John Doe NULL 1982/07/08 NULL

The extraction of a database is specific for each database, there is no standard syntax for

exchanging data in a database and merge with another base.




B - The relational limits - Data interoperability
5 - There is no standard way to query a BDR directly on the Web.

1 Athenes Athens Athénes | 23.716667 37.966667
2 Pékin Beijing B Pékin 116.400002 39.900002
1 1 1896 1896/04/06 1896/04/15 NULL 241 NULL
2 2 2008 2008/08/08 2008/08/24 1 11028 One World
one Dream
Zhang Yining | Zhang Yining | R[&ZE 1981/10/05 NULL
John Doe John Doe NULL 1982/07/08 NULL

The extraction of a database is specific for each database, there is no standard syntax for

exchanging data in a database and merge with another base.




The RDB is no more the good technology

= \We have to handle more and more data
= We have to handle more and more heterogeneous data
= \WWe have to handle more and more faster

= We have to handle more and more in a non intrusive manner

= How do we best handle data in such a context?




The official semantic web activity
page says: "The Semantic Web
provides a common framework that
allows data to be shared and reused

across application, enterprise, and Tri p I e StO res

community boundaries". ] ..
Three architecture principles

Temporary storage of triples in memory

Persistent storage of triples in native stores
with their own storage implementation

Persistent storage of triples on top of
third-party databases




Triple Stores

sselect, ask : query

" construct

=describe : export graph
=|nsert, delete




SPARQL
endpoint

Request
Load SPARQL




SPARQL Endpoints Status a

http://spargles.okfn.org/

a AVAILABILITY PERFORMANCE INTEROPERABILITY DISCOVERABILITY

= SPARQL Endpoints Status tool monitors

= the availability,

= the performance,

= the interoperability and
= the discoverability

= of SPARQL Endpoints registered in Datahub.




SELECT 7o WHERE { 7 dbpediaZ:blackboard To. 3
SELECT 7o WHERE { T dbpedialiblackboard To. 3
SELECT 7o WHERE { s dbpedial:blackboard To.
SELECT 7o WHERE { s dbpedial:blackboard To.
SELECT 70 WHERE { 7 dbpediaZ:blackboard 7o
SELECT 7o WHERE { s dbpedial:blackboard To.

\

\

\

\

\

SELECT 7o WHERE { s dbpedial:blackboard To.
SELECT 7o WHERE { s dbpedialiblackboard Yo
SELECT 7o WHERE { s dbpediaZ:blackboard o.

3
3
3
SELECT 70 WHERE { % dopedialiblackboard 7o. %
;
SELECT To WHERE { T dbpedial:blackboard To. 3




QL W3C

PARQL Protocol and RDF Query Language

Query, Access, Transformation

Data in RDF

A guery language
An access protocol

An XML format for the results




= RDF (Resource Description Framework)

= a flexible and extensible way to represent
the information of the Web resources

= a graph model intended to describe
formally Web resources and their
metadata, and to allow automatic
processing of such descriptions.

= A document is structured as a set of
RDF triples.

= An RDF triple is an association
(subject, predicate, object)
= The subject is the resource being described

= The predicate is a type of property
applicable to this resource

* The object represents a data or another
resource : it is the value of the property.

Introduction
requesting the
RDF data




Pattern Matching



= SPARQL (SPARQL Protocol and RDF Query Language) %rﬁw

= Only 4 reading possibilities

SELECT query

= Extracts the data from a SPARQL endpoint, the results are in an
array.

ASK query W3C: 2008,

= Requests a SPARQL endpoint to obtain a boolean answer.
SPARQL 1.0

CONSTRUCT query

= Extracts the data from a SPARQL endpoint in order to transform
them in triples (RDF format).

DESCRIBE query

= Use to extract a part of the RDF graph in a silo. Returns all
triples containing all URIs that meet the requirements of
pattern matching specified in the query. URIs can be present as
subject or object of the triples.




= SPARQL 1.1 looks more and more SQL

= |t allows read operations and write data
without the need to use or know specific
languages: RDF or RDFS, OWL ...

= Two new functions:
= insert Data
" Insertion of new triplets
" Delete Data
= Remove selected triplets

W3C

W3C: 2013,
SPARQL 1.1




PREFIX toto: <...>

PREFIX titi: <...>
SELECT ... <
FROM <...>

FROM NAMED <...>
WHERE {

}
GROUP BY ... (1.1)

HAVING ... (1.1)
ORDER BY ...
LIMIT ...

OFFSET ...
BINDINGS ... (1.1)

\

J

SELECT, anatomy
of a query

Prefix declaration (optional)
No space between the prefix name and the
semi colon

Clause of definition of the results

To define the data set (optional)

Conditions to follow

Modifiers of the results (optional)




| want to know the URI and the name of the persons who know Jean
Dupond, and | search in his FOAF profile.

Jean Dupond knows persons.
These persons are named ?7?7?.

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?persons ?name

FROM <http://www.jean_dupond.com/foaf.rdf>
WHERE {

<http://www.jean_dupond.com/foaf.rdf/i> foaf:knows ?persons.
?persons foaf:name ?name.




URI When we need to
RFC 4935 name the things

ftp://ftp.is.co.za/rfc/rfc1808.txt
http://www.dila.premier-ministre.gouv.fr/qui-sommes-nous/dila.html
ldap://[2001:db8::7]/c=GB?objectClass?one
mailto:thomas.saint-aubin@dila.gouv.fr
news:comp.infosystems.www.servers.unix 100
tel:+1-816-555-1212

telnet://192.0.2.16:80/

urn:oasis:names:specification:docbook:dtd:xml:4.1.2

foo://username:password@example.com: 8042 /over/there/index.dtb?type=animal ;name=ferretfnose

b O A Gy £ N/ T / \__/1
\ | | | 1 [ | |
\ utilisateur héte port | | requéte fragment
\ \ I\ I |/
schéma | | ] |
\ domaine chemin | |
\ 1 |
\ chemin peut étre interprété comme un nom de fichier
\ I |
I\ r/ \ |
urn:example:animal:ferrett:nose peut 2tre interprété comme une extension




PREFIX

= PREFIX... they rewrite

PREFIX
PREFIX
PREFIX
PREFIX
PREFIX
PREFIX

rdf: <http://xmlns.com/foaf/0.1/>

rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
owl: <http://www.w3.0rg/2002/07/owl#>

xsd: <http://www.w3.0rg/2001/XMLSchemat#>

dc: <http://purl.org/dc/elements/1.1/>

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

» Where can we find others?




= Plain literals LITERALS

= “un exemple de litéral”

= Plain literals with the mentions of a country
= “bonjour les amis” @fr

= Typed literals
= “123"ANxsd:integer

= Shortcuts
= true =» “true”*xsd:boolean
= 3 = “3"AAxsd:integer
= 4.2 =» “4.2" xsd:decimal
= 30/06/2014 =» “2014-06-30"” " xsd:date
= 30/06/2014 12:00 = “2014-06-30T12:00:00+02:00” M xsd:datetime




VARIABLES

= Variables:
= ?varl ?encoreUneVar SetUneAutre

= Never start with a digit
= Case sensitive
= Without space

= Meaningful because they are used to name columns
(SPARQL 1.1 introducts AS to give the possibility to
change the column name)




FILTER

= To complete the way to find triples according to a given
search, SPARQL offers a mechanism of filters.

= Afilter is expressed in a line placed in the mask of the
graph.

= Example:

?s1?pl?ol.
?s2 ?p2 ?02.
FILTER ( expression )

= The filter removes the solutions where the expression is
false.




FROM

FROM <url> is used to identify the content in the default graph.

SELECT (COUNT(*) as ?n)
FROM <http://localhost:9091/project/kiosques/source/kiosques—-ouverts—-csv-rdf-1>
WHERE { ?s ?p 20 }

It is equivalent to the folling request in a named graph.

PREFIX g: <http://localhost:9091/project/kiosques/source/kiosques—-ouverts—-csv-rdf-1>
SELECT (COUNT(*) as ?n)
WHERE { GRAPH g: { ?s ?p 20 } }




<http://grapha.
<http://graphb.
<http://graphc.
<http://graphd.

SELECT ?s WHERE ({
=2 <al>,

?7s <p> 70 }
<bl> <cl>, <dl>
FROM <http://grapha.com>
SELECT ?s WHERE ({
2> <al>.

?7s <p> 70 }

FROM NAMED <http://grapha.com>
SELECT ?s WHERE ({

= rien

?7s <p> 70 }

com> =
com> =
com> =
com> =

—_~— s s

FROM NAMED

<az>
<b2>
<c2>
<d2>

<al>
<bl>
<cl>
<dl>

<p>
<p>
<p>
<p>

—— o e

FROM <http://grapha.com>

FROM <http://graphb.com>

FROM NAMED <http://graphc.com>
FROM NAMED <http://graphd.com>
SELECT ?s WHERE { 7?s <p> 7?0 }
= <al>, <bl>.

FROM <http://grapha.com>

FROM <http://graphb.com>

FROM NAMED <http://graphc.com>
FROM NAMED <http://graphd.com>
SELECT ?s WHERE { GRAPH ?g {
= <cl>, <dl>.

?7s <p> 70 }}




THE COMPONENTS
+ Prolog OF A QUERY

= PREFIX Definition

PREFIX g: <http://localhost:9091/project/kiosques/source/kiosques—-ouverts—-csv-rdf-1>
SELECT *
WHERE { GRAPH g: { ?s ?p 20 } }

= Result
= SELECT, DESCRIBE, CONSTRUCT or ASK

PREFIX g: <http://localhost:9091/project/kiosques/source/kiosques—-ouverts—-csv-rdf-1>
SELECT *
WHERE { GRAPH g: { ?s ?p 20 } 1}

= Specification of the data set

SELECT *
FROM <http://localhost:9091/project/kiosques/source/kiosques—ouverts—csv-rdf-1>
WHERE { ?s ?p 20 }




THE COMPONENTS
OF A QUERY

= Pattern
= The things we are looking for

PREFIX g: <http://localhost:9091/project/kiosques/source/kiosques—-ouverts—-csv-rdf-1>
SELECT ?s
WHERE { GRAPH g: { ?s ?p 20 } }

= Modifiers
= ORDER BY, LIMIT, OFFSET

PREFIX g: <http://localhost:9091/project/kiosques/source/kiosques—-ouverts—-csv-rdf-1>
SELECT *

WHERE { GRAPH g: { ?s ?p 20 } }

ORDER BY ?s

OFFSET 20

LIMIT 50




Data BIND

@prefix dc:
<http://purl.org/dc/elements/1.1/>
@prefix : <http://example.org/book/> Anotherquery
@prefix ns: <http://example.org/ns#>
PREFIX dc:
:bookl dc:title "SPARQL Tutorial" . <http://purl.org/dc/elements/1.1/>
:bookl ns:price 42 . PREFIX ns: <http://example.org/ns#>

:bookl ns:discount 0.2

SELECT ?title 7?price

:book2 dc:title "The Semantic Web"
:book2 ns:price 23 . { { ?x ns:price ?p
:book2 ns:discount 0.25 . ?x ns:discount ?discount
BIND (?p*(l-?discount) AS ?price)
Query }
{?x dc:title ?title . }
PREFIX dc: FILTER (?price < 20)

<http://purl.org/dc/elements/1.1/>
PREFIX ns: <http://example.org/ns#>

SELECT ?title ?price

{ ?x ns:price ?p
?x ns:discount ?discount
BIND (?p*(l-?discount) AS ?price)
FILTER(?price < 20)

?x dc:title ?title . "The Semantic Web" 17.25




Data

@prefix : <http://books.example/>

:orgl :affiliates :authl, :auth2
:authl :writesBook :bookl, :book2
:bookl :price 9

:book2 :price 5

rauth?2 :writesBook :book3

:book3 :price 7

:org2 :affiliates :auth3

:auth3 :writesBook :book4

:book4 :price 7

21

AGGREGATION

Query

PREFIX : <http://books.example/>
SELECT (SUM(?lprice) AS ?totalPrice)
WHERE {

?org :affiliates 7auth

?auth :writesBook ?book

?book :price ?lprice
}
GROUP BY 7?org
HAVING (SUM(?lprice) > 10)




GROUP BY

= GROUP BY : In order to calculate total values for a
solution, the solution is first divided into one or
more groups, and the total value is calculated for
each group.

Query

SELECT (AVG(?y) AS 2avg)
WHERE {
?a X ?x 5
'y ?y .
}
GROUP BY ?x

» NB : AVG, the average function.




Data

@prefix : <http://people.example/>

:alice :name "Alice", "Alice Foo", "A. Foo"
ralice :knows :bob, :carol

:bob :name "Bob", "Bob Bar", "B. Bar"

:carol :name "Carol", "Carol Baz", "C. Baz"

Query
PREFIX : <http://people.example/>
PREFIX : <http://people.example/>
SELECT ?y ?minName
WHERE { :alice :knows ?y
{ SELECT ?y (MIN(?name) AS ?minName)
WHERE { ?y :name 7?name
} GROUP BY ?y

:bob "B. Bar"

:carol "C. Baz"

SUB REQUEST

This is achieved by first evaluating the internal
request

SELECT ?y (MIN(?name) AS ?minName)
WHERE {

?y :name ?7name
} GROUP BY ?y

We obtain the following solutions

v minName
ralice "A. Foo"
:bob "B. Bar"
:carol "C. Baz"

that are then binded with the results of the
external query

Yy
:bob

:carol

Return a name (the one with the lowest
sort order) for all the people that know
Alice and have a name.




DUPLICATE
RESULTS

Data
@prefix foaf: <http://xmlns.com/foaf/0.1/> . (luery
ix foaf:name "Alice" . PREFIX foaf: <http://xmlns.com/foaf/0.1/>
_ foaf :mbox <mailto:alice@example.com> SELECT ?name WHERE { ?x foaf:name ?name }
iy foaf :name "Alice"
iy foaf :mbox <mailto:asmith@example.com>

4 foaf:name "Alice™"

1z foaf :mbox <mailto:alice.smith@example.com>




DUPLICATE
RESULTS

Data
@prefix foaf: <http://xmlns.com/foaf/0.1/> . (luery
ix foaf:name "Alice" . PREFIX foaf: <http://xmlns.com/foaf/0.1/>
_ foaf :mbox <mailto:alice@example.com> SELECT ?name WHERE { ?x foaf:name ?name }
iy foaf :name "Alice"
iy foaf :mbox <mailto:asmith@example.com>
_:Z foaf:name "Alice"
_:Z foaf :mbox <mailto:alice.smith@example.com>
"Alice"
"Alice"

"Alice"




DUPLICATE
RESULTS

Data
@prefix foaf: <http://xmlns.com/foaf/0.1/> . (luery
- % foaf:name "Alice" . PREFIX foaf: <http://xmlns.com/foaf/0.1/>
_ foaf :mbox <mailto:alicelexample.com> SELECT ?name WHERE { ?x foaf:name ?name }
iy foaf :name "Alice"
iy foaf :mbox <mailto:asmith@example.com>
_:Z foaf:name "Alice"
_:Z foaf :mbox <mailto:alice.smith@example.com>
"Alice"
PREFIX foaf: <http://xmlns.com/foaf/0.1/> "Alice"

SELECT DISTINCT ?name WHERE { ?x foaf:name ?name
} "Alice"




Data
@prefix foaf: <http://xmlns.com/foaf/0.1/> . (luery
ix foaf:name "Alice" . PREFIX foaf: <http://xmlns.com/foaf/0.1/>
_ foaf :mbox <mailto:alice@example.com> SELECT ?name WHERE { ?x foaf:name ?name }
iy foaf :name "Alice"
iy foaf :mbox <mailto:asmith@example.com>
_:Z foaf:name "Alice"
_:Z foaf :mbox <mailto:alice.smith@example.com>
"Alice"

PREFIX foaf: <http://xmlns.com/foaf/0.1/> "Alice"

SELECT DISTINCT ?name WHERE { ?x foaf:name ?name

} "Alice"

"Alice"




xsd:
xsd:
xsd:
xsd:
xsd:
xsd:

xsd:

integer
decimal
float
double
string
boolean

dateTime

xsd

xsd:
xsd:
xsd:
xsd:
xsd:
xsd:
xsd:
xsd:
xsd:
xsd:

xsd:

TYPES

:nonPositivelInteger
negativelnteger
long

int

short

byte
nonNegativeInteger
unsignedLong
unsignedInt
unsignedShort
unsignedByte

positiveInteger




TYPES & CASTS

xsd:integer

xsd:decimal

xsd:float
xsd:double xsd:nonPositiveInteger
xsd:string xsd:negativeInteger
xsd:boolean xsd:long
xsd:dateTime xsd:int
xsd:short
xsd:byte
xsd:nonNegativeInteger
SELECT 71 xsd:unsignedLong

WHERE xsd:unsignedInt

{

xsd:unsignedShort

BIND (xsd:integer ("34") AS ?n) xsd:unsignedByte

xsd:positivelInteger




?x =2, ?z=0,?y unbounded.

IF(?x = 2, "yes", "no")
IF(bound(?y), "yes", "no")
IF(?x=2, "yes", 1/?z)
IF(?x=1, "yes", 1/?z)
IF("2" > 1, "yes", "no")

> 7?7
> 7?7
> 7?7
> 7?7
> 7?7

IF (expl, exp2, exp3)




IF (expl, exp2, exp3)

?x =2, ?z=0,?y unbounded.

IF(?x = 2, "yes", "no") => "yes"
IF(bound(?y), "yes", "no") = "no"
IF(?x=2, "yes", 1/?z) =>» "yes", and the expression 1/?z is not evaluated
IF(?x=1, "yes", 1/?z) =» error

IF("2" > 1, "yes", "no") =» error




IF (expl, exp2, exp3)

?x =2, ?z=0,?y unbounded.

IF(?x = 2, "yes", "no") => "yes"
IF(bound(?y), "yes", "no") = "no"
IF(?x=2, "yes", 1/?z) =>» "yes", and the expression 1/?z is not evaluated
IF(?x=1, "yes", 1/?z) =» error
IF("2" > 1, "yes", "no") => error

SELECT Z?result
WHERE

{

BIND (IF (3>4, « True", « False") AS ?result)




Data

@prefix foaf:

foaf:name

foaf :mbox

:b  foaf:name
:b foaf:mbox

Query 1

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

"Alice".

<mailto

ralice@work.example>

"Alice" "Ms A."

"Ms A.".

<mailto

:alice@work.example> . "Ms A." "Alice"

PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?namel ?name2
WHERE { ?x foaf:name
foaf:mbox

7y foaf:name

foaf :mbox

?namel
?mbox1
?name?2

?mbox2

FILTER (sameTerm(?mboxl, ?mbox2) && !sameTerm(?namel, ?name2))

Query 2

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT 7?namel ?name?
WHERE { 7?x foaf:name ?namel ;

foaf:mbox ?mboxl

?y foaf:name ?name2 ;

foaf:mbox ?mbox2

FILTER (?mboxl = ?mbox2 && ?namel

?name?2)




Different writing of the same IRI

<http://example.org/book/book1>

BASE <http://example.org/book/>

<bookL> IRI Syntax

PREFIX book: <http://example.org/book/>
book:book1




Different writing of the same query

PREFIX dc: <http://purl.org/dc/elements/1.1/>
SELECT ?title
WHERE { <http://example.org/book/book1> dc:title ?title }

PREFIX dc: <http://purl.org/dc/elements/1.1/> o

PREFIX : <http://example.org/book/> Trlple Syntax
SELECT Stitle

WHERE {:bookl dc:title Stitle }

BASE <http://example.org/book/>

PREFIX dc: <http://purl.org/dc/elements/1.1/>
SELECT Stitle

WHERE {<bookl> dc:title ?title }




Triple Syntax




PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name 7?mbox

WHERE {

?x foaf:name 7?name

?x foaf:mbox ?mbox

}

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name ?mbox
WHERE {

{ ?x foaf:name ?name . }

{ ?x foaf:mbox ?mbox . }

Groups of
patterns




?x foaf:name ?name
?x foaf:mbox ?mbox
FILTER regex(?name, "Smith")

FILTER regex(?name, "Smith")
?x foaf:name ?name
?x foaf:mbox ?mbox

?x foaf:name ?name
FILTER regex(?name, "Smith")
?x foaf:mbox ?mbox

FILTER




Data

@prefix foaf: <http://xmlns.com/foaf/0.1/>
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—ns#>
_:a rdf:type foaf:Person
_ta foaf:name "Alice"
_:a foaf:mbox <mailto:alicelexample.com>
[ ]
_:a foaf:mbox <mailto:alice@work.example> Optlonal
_:b rdf:type foaf:Person
_:b foaf:name "Bob" Pattern
Query

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name 7?mbox
WHERE { ?x foaf:name ?name

OPTIONAL { ?x foaf:mbox 7?mbox }

"Alice"

"Alice"

IIBObII

<mailto:alice@example.com>

<mailto:alice@work.example>




@prefix dc: <http://purl.org/dc/elements/1.1/>
@prefix : <http://example.org/book/>
@prefix ns: <http://example.org/ns#>

:bookl dc:title "SPARQL Tutorial" :
. "SPARQL Tutorial"
:bookl ns:price 42
:book2 dc:title "The Semantic Web" . "The Semantic Web" 23

:book2 ns:price 23

PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX ns: <http://example.org/ns#>
SELECT ?title ?price
WHERE { ?x dc:title ?title
OPTIONAL { ?x ns:price ?price . FILTER (?price < 30) }




Test the absence
of a pattern

Data

@prefix : <http://example/>

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—-ns#>
@prefix foaf: <http://xmlns.com/foaf/0.1/>

talice rdf:type foaf:Person

talice foaf:name "Alice"

:bob rdf:type foaf:Person

Query

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—-ns#>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT 7person

WHERE {

?person rdf:type foaf:Person
FILTER NOT EXISTS { ?person foaf:name ?name }

} <http://example/bob>




Test the
presence of a
Data pattern

@prefix : <http://example/>

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-
nsi#>

@prefix foaf: <http://xmlns.com/foaf/0.1/>

talice rdf:type foaf:Person

talice foaf:name "Alice"

:bob rdf:type foaf:Person

Query

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—-ns#>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?person
WHERE

{ <http://example/alice>

?person rdf:type foaf:Person
FILTER EXISTS { ?person foaf:name ?name }




Data
@prefix

@prefix foaf:

ralice foaf:
foaf:

:bob foaf:
foaf:

:carol foaf

Query
PREFIX
PREFIX foaf:

<http://example/>
<http://xmlns.com/foaf/0.1/>

givenName "Alice" ;

familyName "Smith"

givenName "Bob" ;

familyName "Jones"

:givenName "Carol" ;
foaf:

familyName "Smith"

<http://example/>
<http://xmlns.com/foaf/0.1/>

SELECT DISTINCT ?s

WHERE {
?s 7p 2?0
MINUS {

?s foaf:givenName "Bob"

Minus

<http://example/carol>
<http://example/alice>
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= STRSTARTS, STRENDS, CONTAINS, STRBEFORE & STRAFTER

STRINGS

Argument Argument2 Compatible?  strStarts("foobar",
"abc" "b" Oui strStarts ("foobar"@en, "foo"Ren)
"abc" "b"Mxsd:string  Oui strEnds ("foobar"*"“xsd:string, "bar"~”“xsd:string)
"abc"xsd:string "b" Oui strEnds ("foobar"*"xsd:string, "bar")
"abc"xsd:string "b"*Mxsd:string  Oui contains ("foobar", "bar"~*xsd:string)
abc"@en b Oui contains ("foobar"(@en,
"abc"@en "b"Mxsd:string  Oui
strbefore ("abc", "b") "a"
"abc"@en "b"@en Qui
strbefore ("abc"@en, "bc") "a"@en
"abc"@fr "b"@ja Non
strbefore ("abc"@en, "b"Gcy) error
llabC" "b"@ja Non . .
strbefore ("abc"""*xsd:string,"") ""~xsd:string
"abc" "b"@en Non
strbefore ("abc", "xyz") nn
"abc"Mxsd:string "b"@en Non

strafter ("abc"@en, "z") nn

strafter ("abc"@en, ""@en) "abc"@en

strafter ("abc"@en, "") "abc"@en




» STRLEN
strlen("chat") 4
strlen("chat"@en) 4
strlen("chat"""xsd:string) 4
» CONCAT
concat ("foo", "bar") "foobar"
concat ("foo"@en, "bar"@en) "foobar"(@en
concat ("foo"""xsd:string, "bar"*"xsd:string) "foobar"”""xsd:string
concat ("foo", "bar"""xsd:string) "foobar"
concat ("foo"@en, "bar") "foobar"
concat ("foo"@en, "bar"""xsd:string) "foobar™"
» SUBSTR
substr ("foobar", 4) "bar"
substr ("foobar"@en, 4) "bar"@en
substr ("foobar"*"xsd:string, 4) "bar"""xsd:string
substr ("foobar", 4, 1) "b"
substr ("foobar"@en, 4, 1) "b"@en
substr ("foobar"""*xsd:string, 4, 1) "b"*""xsd:string




Catogories

Logic & Compaisons

Conditions
(SPARQL 1.1)

Math

Strings
(SPARQL1.1)

Date/time
(SPARQL 1.1)

Tests SPARQL

Constructors
(SPARQL 1.1)

Accesseurs

Hashing (1.1)

Miscellaneous

Functions / Operators

I, &&, ||, =, !5, <, <=, >, >=, IN, NOT IN

EXISTS, NOT EXISTS, IF, COALESCE

+, -, *, /, abs, round, ceil, floor, RAND

STRLEN, SUBSTR, UCASE, LCASE, STRSTARTS, CONCAT,
STRENDS, CONTAINS, STRBEFORE, STRAFTER

now, year, month, day, hours, minutes, seconds,
timezone, tz

isURI, isBlank, isLiteral, isNumeric, bound

URI, BNODE, STRDT, STRLANG, UUID, STRUUID

str, lang, datatype
MD5, SHA1, SHA256, SHA512

sameTerm, langMatches, regex, REPLACE

Examples

?hasPermit | | ?age < 25

NOT EXISTS { ?p foaf:mbox ?email }

?decimal * 10 > ?minPercent

STRLEN(?description) < 255

month(now()) < 4

isURI(?person) | | 'bound(?person)

STRLANG(?text, “en”) = “hello” @en

lang(?title) = “en”

BIND(SHA256(?email) AS ?hash)

regex(?ssn, “\\d{3}-\\d{2}-\\d{4}")
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CONSTRUCT

CONSTRUCT {
#the form of triples to be constructed

}
WHERE {

#the selected constituents

CONSTRUCT {
?x a foaf:Person
?y a foaf:Person
}
WHERE {
?x foaf:knows ?y




CONSTRUCT {
?song dcterms:title ?title.
?song music:hasComposer ?composer.
?composer foaf:name 7?cname.
?composer music:birthYear ?y.

}

WHERE {
?song dcterms:title ?title.
OPTIONAL {

?song music:hasComposer ?composer.

?composer foaf:name 7?cname.
?7composer music:birthYear ?y.

CONSTRUCT with
optional data




To learn more ...

WaC

SPARQL 1.1 Query Language
W3C Recommendation 21 March 2013

http://www.w3.org/TR/sparqll1-query/




Understanding the basics
of knowledge modeling
(ontology, OWL)

The basic principles of
the Web of Data: from

raw and

heteroeneous Data to

the lingua franca of
the Web of Data

The RDF semantic and

its main syntaxes
Handling and querying
Data (triple store, end
point, SPARQL)
Understanding the
basics of knowledge

modeling (ontology,
OWL

The lifting and linking
of Data in order to
publish 5 stars Data
(DatalLift).




What can we do with

"Understand

=Capture

*Model

"Transform

"Integrate contextualized knowledge
*Do

=Share

"Reuse

an ontology?




= Ontologies provide a common
vocabulary

= The meaning of the classes and properties is
well defined, it allows us to "understand"
the data that we exchange.

= Ontologies contain general
knowledge, valid for all instances
of data

= they allow us to deduce new facts from the
available data

When is it a chair?

Ontology
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The GoodRelations Ontology for E-Commerce

Language Overview - UML Class Diagram v
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Martin Hepp. mhepp@computer.org | o ouattativevae  © armonEana — 9reaual
] l<— gr:nonEqual
griowns
s
[ I ‘

gr:hasBusinessFunction
grhasMakeAndModel GquaktativeProductOr SenvicePoperty,

grgreater

[ - 1 grvalueReference —
gf'\nﬂ‘udes r-serialNumber xsd:string

gr:BusinessEntityTyp
BusinessEg gr:hasWarrantyScope
gr:eligibleCustomerTypes

gr:hasBusinessFunction

gr:WarrantyPromise

r:ProductOrServi
griLicense -typeOiGood - g = oductOrService
rname rdfs r:durationOfWarrantylnMonths xsd:int greligibleRegions xsd:string gr:typeOfGoo gr:name rdfs:Literal
. -deseription rdis:Literal hasW. Proml —I grvallch rum Jad e Time gr:description rdfs:Literal
gr:description rdfs:Literal grihasWarrantyPromise grvalidThrough xsddateTime gr:datatypeProductOrServiceProperty any
grlegalName rdfs:Literal \ b ey L
; groffers r:Offerin gr:hasEAN_UCC-13 xsd:string
grhasNAICS xsd:int gr:Offering T T gr:ProductOrServiceModel grhasGTIN-14 xsd string
gr:hasISICv4 xsd:int gr:name rdfs:Literal ) ) S amountOThisGood xsdfioat gr::hasGTIN-8 xsd:string
grhasDUNS xsd:string ar'seeks gr:description rdfs:Literal l—— grincludesObject gr-hasUnitOfMeasurement xsd:string grisVariantOf 5 5 .
i . 3y % -atri : gr:hasStockKeepingUnit xsd:string
gr:hasGlobalLocationNumber xsd:string gr:hasEAN_UCC-13 xsd:string < [of ;
. S ; B watri grincludes gr:typeOiGood gr-successol gr:hasMPN xsd:string
r:category rdfs:Literal gr:hasGTIN-14 xsd:string of et :
gr:hasGTIN-8 xsd:string y gr:condition rdfs:Literal
hasPOS gr:hasStockKeepingUnit xsd:string grincludes gr:ca}ego{;'y rg'!s:l-'feral
. st - r:color rdfs:Literal
‘ | gr:hasMPN xsd:string L gr:hasinventoryLevel s 2 -
____gravailableAtOrFrom | gr:condition rdfs:Literal T W\ QuantilativeValusFloat_| grquantitativeProductOrServiceProperty grisConsumableFor
—_grLocailon gr:serialNumber xsd:string gr:advanceBookingRequirement spaskoul ceddoat iy gr:weight grisSimilarTo
grname rdis Literal o 5 - al g o g
gr:description rdfs:Literal greeligibleRegions xsd:string —— gr:deliveryLeadTime gr-hasValueFloat xsd:float o i o ey i grisAccessoryOrSparePartFor
gr:hasGlobalLocationNumber xsd:string gr:validFrom xsd:dateTime gr:QuantitativeValuelnteger SrhasUnTiOMessurement xsd=Ting [ grawi
gr:hasISICvd xsd:int - P gr:hasMaxValuelnteger xsd:int :hasMinValue rdfs:Literal l=- gr:height
r-category rdfs:Literal Qr-Vf""_jITL‘.’If:Ug:' :‘fd-d:tz.r‘t’“_‘r*_ grhashinValuelnteger xsdiint S haaMavoiua aecLitoral g . gm
B B gr:availabilityStarts xsd:dateTime gr:hasValuelnteger xsdint r:hasValue rdfs:Literal [<- gr:dep!
gr:hasOpeningHoursSpecification . ahili .
gr:aV?Ilabllll):;:;nislxsdl.daleﬂme greeligibleDuration
gr:Openit ificati R L BRI gr:eligibleDuration ———
gropens xsd-time t

ibleQuanti
gricloses xsdtime gr:availabIeDeliveryMethuds gri ntity

grvalidFrom xsd:dateTime oo grhasPr N
rivalidThrough xsd:dateTime

gr:valueReference

griPriceSpecification gr:hasBrand

y grhasCurrency xsd:sring — gr:hasEligibleQuantity
gr:acceptedPaymentMethods greligibleTransactionVolume | gr valueAdded xsd:boolean
gr:hasOpeningHoursDayOfWeek grhasMaxCurrencyValue xsd-float ‘
gr:appliesToDelivery d gr. Value xsdfloat gr:eligibleTransactionVolume

gr:hasCurrencyValue xsd:float
grvalidFrom xsd-dateTime

gr:DayOfWeek gr:DeliveryModeParcelService

gr:hasNext —T

gr:hasPrevious

gr:UnitPriceSpecification
eType xsd:string
UnitOfMeasurement xsd:string

grappliesToPaymentMethod

gr:hasManufacturer

Notes:
1

The following GoodRelations elements are only shorteuts for simpler annotation or querying. See the ion at http:#/purl ons/ for details
gr:hasValue (shortcut for setting both hasMinValue and hasMaxValue properties to the same value in one turn)

grhasValueFloat (shortcut for setting both hasMinValueFloat and hasMaxValueFloat properties to the same value in one turn)
grhasValuelnteger (shortcut for setting both i and i

.
props to the same value in one turn)

2. The fallowing elements are now deprecated, but you can still use them, e.g. for staying compatible with older data (e.g. Yahoo

gr-ActualProductOrServicelnstance (now gr:Individual)

griP i holder (now gr:Someltems) !

grLocationOfSalesOrServiceProvisioning (now gr:Location ® ® The Web Vocubulary for E-Commerce
3. For the recommended cardinality of attributes, see the GoodRelations Language F at { vi.html. " I} .
4. grivalueReference links can also exist between a gr:QualitativeValue and a gr:Quantitati lue and vice versa, but this rare case is not shown for readability. http.fﬂpurl,org‘ 'goodrelations/
5. griname and gr:description can now be attached to any GoodRelations type, but this is not shown here for readability.

Red highlighting indicates elements added or changed in this release.




Fragments from the
Wine Ontology
example in the OWL
Guide...

OWL




Namespaces

<rdf:RDF xmlns =http://www.example.org/wine#
xmlns:vin =http://www.example.org/wine#
xmlns:food=http://www.example.org/food#
xmlns:owl ="http://www.w3.0rg/2002/07/owl#"
xmlns:rdf =http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
xmlns:rdfs=http://www.w3.0rg/2000/01/rdf-schema#
xmlns:xsd ="http://www.w3.0rg/2000/10/XMLSchema#">




Ontology header

<owl:Ontology rdf:about="http://www.example.org/wine">
<rdfs:comment>An example OWL ontology</rdfs:comment>
<owl:priorVersion
rdf:resource="http://www.example.org/wine-2102.owl"/>
<owl:imports rdf:resource="http://www.example.org/food.owl"/>
<rdfs:label>Wine Ontology</rdfs:label>

</owl:Ontology>




Simple classes

<owl:Class rdf:ID="Winery"/>
<owl:Class rdf:ID="Region"/>
<owl:Class rdf:ID="ConsumableThing"/>

<owl:Class rdf:ID="Wine">
<rdfs:subClassOf rdf:resource="&food;PotableLiquid"/>
<rdfs:label xml:lang="en">wine</rdfs:label>
<rdfs:label xml:lang="1r">vin</rdfs:label>

</owl:Class>
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A small panorama



Ontology
Management

= Supporting the ontology data model are a number of processing technologies to manage
your ontologies.

interrogation vizualisation navigation

query

create

transform

.

catalog compare

&




Ontology creation

A person knows other persons
logic
is a symetrical property

classes (a value of a property)

A person is a living been




Ontology creation is not a uniforme question...

= Tow approches
= Bottom —Up
= Top — Down

= Different worlds

= Unstructured data
= Semi structured data
= Strucutured data

= Knowledges at different levels
= Task, sensor, ...
= Application, system, ...

*= Domain, ecosystem, ...
= World, univers, ...




= From texts

= Terminae (2002)

= Manual Conceptualisation
= Text20nto (2005)

= Automatic Conceptualisation
= OntoGen (2006)

= semi-automatic Conceptualisation Onto|ogy
= Etc. I
Creation
* From data

= Generalisation from data analyse

" From structures

= Transformation




DOE : Differential
Ontology Editor

= DOE is a simple ontology editor which allows the user to build ontologies according to
the methodology proposed by Bruno Bachimont.

= The specification process is divided in 3 steps.

1. The user is invited to build taxonomies of concepts and relations, explicitly justifying the position of each
item (notion) in the hierarchy. For each notion, the user builds a definition following 4 principles which
come from the Differential Semantics theory. Hence, the user has to explicit why a notion is similar but
more specific than its parent (2 principles), and why this notion is similar but different from its siblings (2
others principles). The user can also add synonyms and encyclopedic definition in a few languages for all
notions.

2. The two taxonomies are considered from an extensional semantics point of view. The user can augment
them with new entities (defined) or add constraints onto the domains of the relations.

3. The ontology can be translated into a knowledge representation language, which allows to use it in an
appropriate ontology-based system or to import it into another ontology-building tool to specify it further:
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& TopBraid - SparqglMotion/examples/calaisDemo.n3 - Eclipse SDK

File Edit Navigate Project Model Inference Scipts Run Resource Window Help

TopBraid composer

EEX

»

sml:WriteToOradeRDFDatabase
sml:WriteToSesameNativeRepos

O-EHS:9 & [Cas BikiO"KHitLOrD- 5[4 Topraid |
I‘:Classesl“;”» BT —O @’dﬂﬂunon?;ﬁ@. =08 T':Properh‘esQGeog'aphvE; =08
sm:Format (2) ~ - . = - g al~
= smModule (5) & & v | G4 T Haenlas ?.8
= smkRDF20utputiodule (1) <~ Palette Map | Satelite | Hybrid | =
sml:CreateCalendar [% Select |i
sml:CreatefileFromJSP [ Create node M
sml:CreateMap (1) “a Add connection Load NYT Business Newsfeed
sml:CreateMatrix
sml:CreateRDFFile et
sml:CreateSpreadsheetFile ‘ .

> PO

sml:WriteToSesameRemoteRepc Extract entities with Calais
=] sml:RDF2RDFModule (2) %
sml:ApplyConstruct it Bl By - TOmtthon . W et X ooy .
sml: ApplyJenalnferencing
smi:ApplyJenaRules 4 1
sml:ApplyOWLIM -’
sml:ApplyPellet Iterate over countries
sml: ApplyResourceConstructors
sml:BindBySelect x
sml:BranchByAsk
sml:CallCalaisOnSelectedStrings h
sml:ConvertDatatype POWERED BY
sml:FilterByConstruct 3 Get country from geonames COUSIC Tenmes oflise
el s Thmrmba i e Cmlmet 11 . e
& L2 Display countries on map 3
3 < I—
i ¥ || Form | Graph | Source Code Drop resources here to add them to the current view
%5 Navigator &3 = O|(@ mstances 52 _® Rules| Bl Domain| = Relevant Properties | 3 SPARQL | @ Imports = B |24 Basket 52 = [u]
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ke L;j' docs s [Resource] rdf:type rdfs:label rdfs:comment
=& >examples > Calai = e =
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Protégé
An ontology editor

university Protégé 3.1

File Edit Project OWL Code Window Tools Help

(file:/Users /horrocks /Software /[SWOOP/2.3beta3 /Demo/university.pprj, OWL Files (.owl or .rdf))

CS_Department
EE_Department
FrenchUniversity
Library
Person
Faculty
TeachingFaculty
AssistantProfessor
Lecturer
Professor

>
v
v

v

v

» @ Student

PhoneBook
ResearchArea
Schedule
University

>

NEEHGEEEER HEEREEEERER <éprotégé
OWLClasses = Properties = Forms 4 Individuals @ Metadata
<o SN
For Project: ® university For Class: © AssistantProfessor  (instance of owl:Class)
Asserted Hierarchy|¥[&] &[R[R Name SameAs ' » JAnnotations BECY
owl:Thing ‘AssistantProfessor G Property Value La..
> ®Course rdfs:comment L
v @ Department T 1
>

ProfessorinHClorAl

_Asserted Inferred | = Properti| | wfm| m/ ] @
Asserted Conditions ﬂ 'ﬂ AL v ®mhasResearchArea
~=H ResearchArea
TeachingFaculty vmhasTenure (multiple »

hasTenure > false false [from Lecturer

g

3 hasResearchArea ResearchAreal £

Disjoints [&] @] %3]
Lecturer
Professor

® Logic View O Properties View




TERSAN - 2012-2016: 230 KE

ACCORDYS- 2012-2015: 200 KE
HYBRIDE - 2012-2016: 50 KE

Projets

Permanents: 12
fon permanents: 17

“ ks
* UNSERM ]

Cohortes MR - RADICO 4 Grand Emprunt

IP - DebugIT- 2008-2012: 400 KE
NoE - SemanticHealth Net-
2012-2016: 100 KE

IM| - PROTECT- 2009-2014: 510 KE
IMI - EHRACR- 2010-2014: 550 KE

STREP - SALUS- 2012-2015: 310 KE
IP - RDCODE- 2012-2016: 300 KE
AGFA HEALTHCARE

de recherche

. | Partenariats
industriels

' UMR_S 872 EQ20 *

For

|universitaire

DocumentType
Educational Material

It helps to
structure thinking

-—J ‘\“‘subTypeOl
subTypaOf
DocumentType DocumentType DocumentType
ProjectAssignment Exercise ExaminationMaterial
—/l [} L)
subTypeOf '.iubT)lrpale th\i'paOl
SubTypeOf DocumentType subTypeOl | DocumentType DocumentType | [ DocumeniType
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oot | i " o
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\ -
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Oyster - Distributed Ontology Registry
Oyster is a distributed registry that exploits semantic web techniques
in order to provide a solution for the management of ontology
related metadata in distributed environments.

Swoo

semantic web search

gle

ontology document term across ontologies
7
I <

Swoogle Search |

Searching over 10,000 ontologies

matmal o pews o fag o web-service o submiturl o swarchive o feedback o swoogle2003

Swoogle © 2004-2007, ebiguity group at UMBC
This work is licensed under a Creative Commons Attribution-MonCemmercial-ShareAlike 2.5 License.




Vocabulary spaces : catalog : LOV
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DATALIFT




hletadata:

Property

iz part of vocabulary space
“ocabulary LRI

Prefix

Mamespace LRI
Dre=cription

Drate izsued
Last modified
Language
Creatar
Publizher

Class number
Property number
Homepage

See alzo

Represented by

Yocabulary links:

wocabularies referencing "gn" (113

Vocabulany histony

w123

w122 w20

w2
£ w12
: w10

“| - The Geonames Ontology

Value

All=YWhere & When = Geography
hittp: fhavasi geonames orgiontology
on

hittp: fhaeeesy geon@ames orgfontalogyd

The Geonames ontology provides elements of description for geographical festures defined in the geonames org data
base @en

2006-10-14

2012-10-29

Russzian, Swedish, Englizh, Bulgarian, Morwegian
Bernard Watant

Geonames.org

i

26

hittg: dhaeeewy geonames orgiontologyidocumentation himl
hitty: fistats lod2 eutvocabularies/S5

format-geonames

wocabularies referenced by "gn® (14)

Link types

ﬁ Imparts

Sitnilar to
. Uzed by
Relies on
Metacata vocabulary
Extends
. Specializes
Generalizes
Has equivalences with

Has disjunctions with

w21 w22 vl
w22 w3

The LOY dataset iz licensed under Creative Commons CC BY 3.0 | is developed in the frameswork of the Datalift project and supported by the Open Knowledge

Foundation (OKFR).

Catalog : LOV

DATALIFT




= Two major languages (W3C)

= RDFS
= extensible language for knowledge representation

= provides basic elements for the definition of ontologies or
vocabularies intended to structure RDF resources

= V1 in March 1999 La nguages to
= Final recommendation in February 2004
= the main components of RDFS are included in OWL, a more exp ress

expressive language

ontologies

= OWL
= knowledge representation built on the RDF model

based on the description logic

designed as an extension of RDFS
V1in feb. 2004
V2 in oct. 2009
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What is interconnection?

Longitude P
Latitude g Statistical data

Population

Paris Paris 2°21' 07" E
48°51’ 24” N Paris

Geographical data

2.211.297
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Ontology matching is a function f applied:
* to two ontologies o and o',
* to a set of original matching A,

* from a set of parameters applicable to p alighment techniques implemented in
the process

* and a set of external resources,
and that produces a set of matching A’ between the two ontologies.
[Euzenat and Shvaiko, 2007]

A" =f(o; 0", A; p; 1)

Alignement

A Initial Process A’ Resulting
matching (p alignment matching

techniques)

Ontology o

Ontology o’

r External
Ressources




Engineering

Selection of
pairs to be
compared

Similarity
calculation

Agregation

Interpre-
tation

INPUT

[Ehrig, 2007]

OUTPUT




= Jaccard distance [Jaccard, 1901]
" n-grammes technique [Shannon, 1948]
= Levenshtein distance [Levenshtein, 1966]

= minimal cost of edition operations necessary to transforme

= Lin mesure [Lin 1998]

EogP t)
= etc. SNan ,_U) 9 ZfE tri(x)Ntri(y (

Ztemr logP(t) “‘Ztem logP(1)

For a long time, tools were created.
SILK is an interesting implementation.

http://lod2.eu/Project/Silk.html



The lifting and linking of
Data in order to publish 5
stars Data (DatalLift)

The basic principles of
the Web of Data: from

raw and

heteroeneous Data to

the lingua franca of
the Web of Data

The RDF semantic and

its main syntaxes
Handling and querying
Data (triple store, end
point, SPARQL)
Understanding the
basics of knowledge

modeling (ontology,
OWL

The lifting and linking
of Data in order to
publish 5 stars Data
(DatalLift).




The 5 stars of TBL



2010: At the "Gov 2.0 Expo" Tim Berners-Lee presented
a wide opening became famous data that refers

5 stars

Available on the web (whatever format)
but with an open licence, to be Open
Data

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

as (2) plus non-proprietary format (e.g. LINKED (“’EN DATAﬁ

CSV instead of excel) thn the web 5? Jbled’
achine-rea }
Non-proprietary
All the above plus, Use open standards RDF standards
from W3C (RDF and SPARQL) to identify 5 Linked RDF $
things, so that people can point at your YOUR DATA 5 X
stuff

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

http://www.w3.org/Designlssues/LinkedData.html



4 stars — Standards & norms

r;@
o/

XML Schema 1.0

Feb. 2000
3 e XML Schema 1.1
2 Feb. 2001 - XQuery 3.0 -
= XQuery & XOuery 1.1 -
8 XML 1.0 XPath 1.0 — T XPath 3.0 Jul. 2012
E Mowv. 1996 Jul. 1999 XSLT 2.0 XPath Full-Text - Dec. 2010
= XPath 2.0 Jul. 2004 XQuery Update XQuery & XPath
XSIT 1.0 XML 1.1 Sl Full-Text
Aug. 1958 Dec. 2001 fan. 2008 March 2011
=
a XQuery 1.0 XQuery Update
E XSLT 1.0 XML1.0  XSIT 2.0 XQuery & XPath
! XPath 1.0 XML Schema 1.0 XML1.1  xpath 2.0 Full-Text
g Nov. 1999 May 2001 Aug./Sept. 2006 Jan. 2007 March 2011
1 L L | 1 L | L | 1 L | [l | 1 [l | 1
I I I I 1 I | I 1 1 I 1 I I 1 I I 1
E 1956 15993 2000 2002 2004 2006 2008 2010 2012 2014
e RDF Schema SPAROL OWL2 SPARQL 1.1
£ RDF Jun. 2008 Oct. 2009 March 2013
b OWL
Feb. 2004
2 RDF OWL 2
= RDF Schema March 2002 SPAROL March 2009
2 March 1993 OWL Oct. 2004 SPAROL 1.1
E Jul. 2002 Oct. 2009

v (£) sream2xguey

e
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4 stars — shared vocabularies

Subject predicate object
ASIN:B00005014I dc:type enregistrement musical
ASIN:B00005014I dc:format DVD

ASIN:B00005014I dc:title ‘Variations Goldberg’ @fr
ASIN:B00005014I bibo:performer Glenn Gould
ASIN:B00005014I mo:composer Johannn-Sebastian Bach

The predicates have a declared semantic in shared vocabularies
accessible via their URI

dc: Dublin Core Terms
bibo: Bibliographic Ontology
mo: Music Ontology




5 stars - shared referentials

The description uses entities of reference defined by URI

subject predicate object

ASIN:B0O0005014I dc:type http://schema.org/MusicRecording
ASIN:B00005014I dc:format http://purl.org/spar/fabio/dvd
ASIN:B0O0005014I bibo:performer http://viaf.org/viaf/54148399/
ASIN:B0O0005014I Mo :composer http://viaf.org/viaf/12304462/

The data structure does not change with respect to the original
description
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owl:on)

locality

country-name

Enrichment
Module

locality

country-name

to the ——"
Standard of W3C

owl:or|Property

kibsq ues_ouverts

Insertion Mise en page Formules Données Révision Affichage
= g%] M- - S standard
: ET R R ]
Presse-papiers = Police P Alignement [F} Mombre
AB - (‘ fx | PCEDU PALAIS ROYAL / STHONCRE
A [ 8 [c[p ] & [ ¢ |
ADRESSE ARRDT OUV. FERM. OUV.DIM
PCE DU CHATELET 75001 08H30 20HO0 OQUI

8 PCE DU PALAIS ROYAL / RIVOLI
8 RUE DE L'AMIRAL DE COLIGNY
2 BLD DU PALAIS

75001 07H30 19HO00 COUI
75001 06H30 19HO0 QUI
75001 08HOO 19H30 MAT

PCE DU PALAIS ROYAL / STHONORE

75001 07HOO0 21HO0 OUI

[8lz]g]e =]~ Ela]afe|s]-

2 QUAI DU LOUVRE

2 PCESTE OPPORTUNE

1 BLD DE LA MADELEINE

104 RUE DE RIVOLI

39 RUE CROIX DES PETITS CHAMPS
284 RUE ST HONORE

75001 08HOO 19H30 MAT
75001 06H30 20HO0 MAT
75001 06H45 19H30 MAT
75001 08HOO 20HOO
75001 07HOO0 17H30
75001 07H15 19H4S

MAT

The data are « flat »

| 8 PCcE DU PALATS ROYAL / RIVOLI [ 75001 | o730 | 19m00

OUI

And incomplete for geolocalisation



Data Lifting

Enrichme

Module

to the
Standard of W3C

2

WLI FT
at-

CONSTRUCT *
WHERE

B RDF
A Google
Internal LS
i ‘ y Triplestore
amad
2 SELECT *
g WHERE
{ GRAPH ... }

i

DATALIFT

-
L
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DATALIFT
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RDF

External

(o

DATALIFT

Triplestore

Using Datalift, the all-in-one linked data production plateform



Imagine that you have arrived in Paris. After a good
night at the hotel, you will walk along the banks and
buy the newspaper.

In the Open Data portal of the City of Paris,
the dataset is incomplete, geolocation is missing...

Do not worry, you have Datalift...

http://www.youtube.com/watch?v=dMvEPpUZIqE

Demo on youtube




Datalift is an open source plateform
www.datalift.org

Datalift is also an association,
which is freely open to all students.
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