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A real case of NOSQL-GraphDB,
Linked Data and Semantic Web
application
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Agenda:

e What is MuseoTorino

 Why and how to use a GraphDB

» System Architecture
« Linked Data, but above all Open

« Semantic Web, the way to....
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What is MuseoTorino:
e «Non un Nuovo Museo, ma un Museo Nuovo»
» More than 2000 cards for place

* More than 1000 cards in objects, subjects,
events, themes and itineraries

« More than 2000 bibliographic references
« More than 4000 images e 150 digital books

Gian Luca Farina Perseu | www.21-style.com
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What is MuseoTorino | Main sections
 Institutional infos
« Explore Catalog

« Explore Colletion
* Books/Media Library

 Digital Books
* Content/Cards Management

Gian Luca Farina Perseu | www.21-style.com
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What is
MuseoTorino:
Main Page

Gian Luca Farina Perseu | www.21-style.com



@
00
ZIStyle MuseoTorino | GraphDB | Linked Open Data | Web 3.0

What is MuseoTorino | Explore catalog

cerca ’ 15 risultati ‘ 30 risultati 60 risultati

Risultato della ricerca

Luoghi
e Palazzi (6)
e Chiese (11)

Soggetti
¢ Persone (5)
e Societa (7)

Eventi

¢ Governe (3)

e Guerre (1)

* Battaglie (9)

Temi

¢ Arredo scolastico (2)
e Architetture (1)

CATEGORIE

¢ Risorgimento (5)
¢ Torino militare (1)
e Barocco (9)

¢ Medioevo (3)
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What is MuseoTorino | Explore collection

- { Y i \ ] N \TNETAL . 3! — . S : & =
s N \ N_/ o _ o \ g E s
\ S8 barcolMario | ) [ Mappa I Satellite I Ibrida I Rilievo r‘
MuseoTorino | Navigatore Catalogo | v.1.0 Beta — “ Carrara , N -‘;'\oﬁ‘\a T 52\ Rosa
: Y oy L@ o / |
Y % 3 ¢
Seleziona per caricare le schede luogo 'Aurora ol% Z “ B
. ”~
Cimitero \

Parco della P.‘nn.m\eqtalﬁ.u m Sassi

&
g
0
QE%. Tesoriera
E 8
@ * =

> Naviga per Tema

? Naviga per Categorie

% Naviga per Cronologia Vanchiglia
Pozzo o% -
Strada R, A asal®
< . s, 5T
V4 A (i Madonna
o del Pi'g1e :
Viincenzo \ Po et
ey a - i
) Parco Ruffini # San Paolo A
5 4 Lesna ™ o ‘EE
Inizio Intervallo: / e Santa
e — 3nonico Giuseppe Allamano Margherita
3 2 Santa Rita Val Salice
Gerbido 3
Mandina " B Parco 4 Parco Cavalieri
Mirafiori . 3 Rignon o Viitorio Veneto San Vito
83 v,
y/ &&@ Eremo
A
("
Oos% ¥ ) % .
Fine Intervallo: 2011 o S ol
{ 2 ) : { 3 ; g
S i S A s oo cote o
e > °Pa[5 taliano/di Pa‘rco Cavoretto ' : Magdalena
Schede correntemente visualizzate: 297 c ¢ e Parco Giuseppe [ | 339940_ & ..L.berazxone Ewopa o |
Di Vittorio Linay

Map data ©2011 Tele Atlas - Termini € cendizioni d'use

6 museolonno

Gian Luca Farina Perseu | www.21-style.com



@
.0
2] tyle MuseoTorino | GraphDB | Linked Open Data | Web 3.0

What is MuseoTorino | Digital Books

Gian Luca Farina Perseu | www.21-style.com
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Webpage Soreenshot

museolorino

Scheda: Luogo - Tipo: Edifici monumentali
Mole Antonelliana rinomina

( ] Cumet Retease v. 1073428
Huovs - Modifica - Cambia
\ Utente corrente:
3 Progsttata nel 1362 dallingegnere Alessandro Antonelli, doveva essere Ia

sinagogs torinese, ma dopo | contrasti sorti con |a committenza, Iedificio » Gianluca (amministratore)

fu portate a termine dal Cemune, diventando la sede del Musco Nazienale

et ol Tl Risargimento Italiano = dal 2000 quells del Museo Nazianale del Categorie
Antonelliana (veduts), Cinema.
1889, Fotografia di Bruna Scegli categoria:
Biamino, 2010. @
MuseoTorino.
O e a S Aggiungi/Medifica Testo Cartellino
I l I l I museo x || edificio religioso x
Indirizzo/Posizione: Carica da testo
* & VIA MONTEBELLO 20/A
Tag

M n m n % @ Costruzione:1862 DC - 1869 DC
*® » Pprogetto:1862 DC

Simbolo della citta, inconsusta costruzione fu progettata  Aggiungi immagini  Modifica  Elimina
dallingegnere Alessandro Antonelli (1798-1888) nel 1862 su
committenza dell'Universita degli Israelti, intenzionata 5 far erigere una grande sinagoga pubblica a

Aggiungi Data

mostra contemporanea x

suggello della fine delle discriminazioni per motivi religiosi. Le modifiche attuate in corso d'apera
suscitareno non poca contrarieta, specialmente per I'obisttivo del progettista di realizzare su un
altissimo tamburo un padiglione di struttura a scheletra che permettesse di conseguire una smisurata
elevazione. Nel 1869, quando dell'edificio era in gran parte compidte, la comunita israelitica rifiuté di
erogare ulteriori fondi, dato che gli accorgimenti tecnici adottati avevano aumentato notevelmente la
spesa, e quattro anni dopa il cantiere fu rilevato dal Comune, giungendo al termine nel 1889 sotto la
guida dellingegnere Costanzo Anteneli (1844-1923), figlie di Alessandro, mentre la decorazione
interna fu eseguita intorno al 1905 dall‘architetto Annibale Rigotti (1870-1968). Come voluto dal suo
artefice, a Mole con I'altezza di m 167,5 si confermo 'edificio in muratura pil alto d'Europa, primate
perso nel 1953 quando un nubifragio fece crollare parte della guglia, aggiungendosi ai danni provacati
da altri agenti atmosferici, come le problematiche di consolidamento sollevate da una scossa di
terremato nel 1887 & il crollo della statua del genio alato provecato da un fulmine nel 1904. Sede del
Museo Nazionale del Risorgimento Italiano, dal 1308 sino agli anni Trenta del Novecento, la Male ospita
dal 2000 il Museo Nazionale del Cinema, da alcuni anni fra i siti museali pid visitati d'Ttaliz. Rimasto
comunque I'edificio in muratura pid alto d'Italia, & fra i monumenti pid noti, tanto da essere effigiato

sulla moneta da 2 centesimi di euro ceniata dalla Repubblica Italiana.

Apri Elimina _ Apri Elimina
=

Alessandro
Antonelli, Mole
Antonelliana
(colonnata,
Fronts della Mole  dettaglia], 1369,
Antonelliana con la Fotearafia di

lapide dedicata agli Fabrizia Di
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Analysis:
Issues and constraints during analysis:

« Heterogeneous infos to be catalog
« Strong relations between cards
« GeoPosition for every card

Gian Luca Farina Perseu | www.21-style.com
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Analysis:
« Heterogeneity issue:

* Need a scalable and flexible data model
* Changable in the future without contraints

e Solution
e A DocumentDB

Gian Luca Farina Perseu | www.21-style.com
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Analysis:
 Relation issues:

» Relations are not predictable
» Really quick in relation search

e Solution
 An RDF

Gian Luca Farina Perseu | www.21-style.com
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Analysis:

* Geoposition issue:
« Thousand of geopositions
« Spatial queries

* Soluzione
« AGIS

Gian Luca Farina Perseu | www.21-style.com
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Solution

Gian Luca Farina Perseu | www.21-style.com
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A GraphDB'!
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Cavour’s government (1852-1855)
Cavour’s government (1855-1859)
Position Cavour’s government (1860-1861)

Cavour’s Italian government (1861)

Cavour Park
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A GraphDB'!
Schemal.ess
(like a DocumentDB)

Gian Luca Farina Perseu | www.21-style.com
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A GraphDB'!
Schemal.ess

It manages milions of
objects and relations

(like an RDF)

Gian Luca Farina Perseu | www.21-style.com



MuseoTorino | GraphDB | Linked Open Data | Web 3.0

A GraphDB'!
Schemal.ess

It manages milions of
objects and relations

Spacial Integration
(like a GIS)

Gian Luca Farina Perseu | www.21-style.com
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GraphDB, our choise | Neog4dJ

« AGPL 3.0 Licence, some components are to be
paid but core is free (basic licence).

* 100% Java
» Natively integrated with Lucene

» Neotecnologies, a well organized company with
a solid business plan

Gian Luca Farina Perseu | www.21-style.com
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Architecture

Gian Luca Farina Perseu | www.21-style.com
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Architecture

« Simple and Powerful

« Optimized for Open Data and Services
integration

 As possible interchangable in its core
components

Gian Luca Farina Perseu | www.21-style.com
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Architecture - Implementation

 Neo4d + Blueprints, great performance

« Java + Jersey + Grizzly, great flexibility

« REST interface, max accessible

* JSON format, great portability

 PHP + Codelgniter, max simplicity

- Javascript + JQuery, great efficency

Gian Luca Farina Perseu | www.21-style.com
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Architecture
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Architecture | Neog4dJ

* Robust and reliable

* Open Source in its basic components
« Great performance

* Blueprints compliant

e Scalable

Gian Luca Farina Perseu | www.21-style.com
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Architecture | Blueprints

« Like JDBC, but for GraphDBs !
* Very very simple to use

« Automatic index management

Gian Luca Farina Perseu | www.21-style.com
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Architecture | Jersey + Grizzly

« REST interfaces really simple implementation

It help you to think state-less

« Native JSON support

 Grizzly, like Tomcat but embeddable in your app
« Really agile service, but very robust

Gian Luca Farina Perseu | www.21-style.com



O
@
2‘] MuseoTorino | GraphDB | Linked Open Data | Web 3.0

Architecture | JSON

« It support in a easy way the graph structure
* More simple to manage (vs XML)
« It comes directly to javascript !

« Maybe the future standard format for graphs and
also for RDF !

Gian Luca Farina Perseu | www.21-style.com
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Architecture | PHP and Javascript

* Codelgniter let you to create, in a simple way, REST
APIs, in particular if public (GET)

* JQuery helps in REST calls (to PHP)
« Both Javascript and PHP work natively with JSON

Gian Luca Farina Perseu | www.21-style.com
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Architecture | Some cons ...

* GraphDBs lack of tools for management

« Some difficulties thinking «graphs»

 ...and more difficulties trying to explain graphs
to the customer ....

Gian Luca Farina Perseu | www.21-style.com
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f - wzzeseoTOrino

MuseoTorino API Reference Guide
Elenco per funzione:

Ricerca per parola chiave
GET /api/search/...?json= {parameters}

Ricerca una qualunque classe di oggetti entity.
Op e n D ata Categorie
GET /api/ca tegories
Carica tutte le tipologie di Categorie presenti sul sistema.
Entity per categoria

GET /api/entities_by_ca tegory/{id} sid[guid} / {value}

Ricerca tutte je entity associate ad una specifica categoria dato i Suo id,sid o guid.
Entity per tema
Ricerca tutt, Iz i1 5 ~
= tutte le entity correlate ad ung specifico tema dato it syg id,sid o guid.

Ricerca Per parojls chiave

GET i i i
/apl/search_by_ t:rnelme/start/ { start _ value} /. stop/{ stop value}
Ricerca tutte je entity Comprese jn un tempo iniziale € finale, N

art/{id|siq I guid} 7 { value}

3l entity definito (out)

Gian Luca Farina Perseu | www.21-style.com
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Open Data

« Alpha release

 All the infos in the catalog are available to the
community thru an open interface

* Read only
* JSON format

 Available on www.museotorino.it/api

Gian Luca Farina Perseu | www.21-style.com
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Open Data | Some example:

« Search with key value:
. GET /api/search/{type}?json={parameters}

« (Categories:
. GET /api/categories
« Entity by category
. GET /api/entities by category/{id|sid|guid}/{value}

« Relations by entity

. GET /api/connections/{id|sid|guid}/{value}

Gian Luca Farina Perseu | www.21-style.com
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Open Data

« The format is inspired to Freebase
(www.freebase.com) and its graph api
(http://graph.freebaseapps.com)

Gian Luca Farina Perseu | www.21-style.com
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18 "g3rsLav.
(: username: "mole antonelliana”,
"Mole Antonelliana®,

link: "http://www.freebase.com/edit/topic/en/mole antonelliana"”,
embed: "httg:f/www.metaweb.cogztogicblocks[en[mole_antonelliana",

®
picture: "http://www.freebase.com/api/trans/image thumb/en/mole antonelliana?",

- geolocation: {
id: "02 v pz",
url: "http://qgraph.freebaseapps.com/02 v pz"
},
- metadata: {
- connections: {

contains: "http://qraph.freebaseapps.com/mole antonelliana/contains”,
address: "http://gragh.freebaseaggs.com[mole_antonelliana[address"

Gian Luca Farina Perseu | www.21-style.com
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Open Data

* At the moment only using API
* Query engine (in a custom format)
« Format is not stardardized yet.

e Atthe moment we need to create the «Linked»
part, following RDFa/OpenGraph stardards

Gian Luca Farina Perseu | www.21-style.com
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Open Dat

Ad ogg
Possib
Ad ogg

Ancorse
standa

},

code:
status: "200 OK"

- result: {

id: 126265,
type:
subtype:
guid:
sid:

"build monument”,

*d w1}
1.

- paragraph: [

+{ -1}

1

timeline: [
+{ - 1
+{ -1

]I

caption html:

Cinema.</p>",

author: "Maria Da€amuri”,
title: "Mole Antonelliana",
caption_image: { .. 1},

tags: "mostra contemporanea”,
caption: "Progettata nel 1862

lérsquo;edificio fu portato a termine dal Comune,

Cinema.",
categories:
has out connection: "true"

"/rest/status/ok",

"/entity/card/catalog/place”,
"3blaObl906c64a22b777cfab5dfi1d54d"”,

"3blaObl906c64a22b777cfab5df1ds54d”,
- position: |

"edificio religioso; museo",

) custom)

"<p>Progettata nel 1862 dall&rsquo;ingegnere Alessandr
l&rsquoyedificio fu portato a termine dal Comune, :1(3

iventando la sede

ndo gli

dall&rsquo;ingegnere Alessandro Antone.
diventando la sede

Gian Luca Farina Perseu | www.21-style.com
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Web 3.0
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Web 3.0

 It’s time to semantic contents
 Tim Berners Lee in late 2007:

/ (source: http://dig.csail.mit.edu/breadcrumbs/node/215-2007-11-21 ) \

I'll be thinking in the graph. My flights. My friends.
Things in my life. My breakfast. What was that? Oh,
\_yogourt, granola, nuts, and fresh fruit, since you ask. ,

Gian Luca Farina Perseu | www.21-style.com
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Web 3.0
* On 12th may 2009 Google announce using RDFa
standards

* On 21th April 2010 Facebook announce to open its
portal at OpenGraph Protocol (based on RDFa)

Gian Luca Farina Perseu | www.21-style.com
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4.0\
35 |

BSep, 2008 |

wze - Web 3.0
lOct,20104I

30

, [ ]
28 It's time !
20
1.5
1.0
05
0.0 eROF a
RDFa [ga ngLQ
eyDE
BDE‘.’—!
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BSep, 2008
OMar, 2000 —
10, 2010

Best

— Increment!

Gian Luca Farina Perseu | www.21-style.com
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Web 3.0

The data shows that the usage of RDFa has increased
510% between March, 2009 and October, 2010, from
0.6% of webpages to 3.6% of webpages

(source: Peter Mika at Yahoo!

http://tripletalk.wordpress.com/2011/01/25/rdfa-deployment-across-the-web by)

Gian Luca Farina Perseu | www.21-style.com
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Web 3.0 | How to:
 Target

Pravir Gupta - Senior Software Engineer | Linkedin

San Francisco Bay Area - Senior Software Engineer
View Pravir Gupta’s (71 connections) professional profile on LinkedIn. LinkedIn is the world's

largest business network, helping professionals like Prawvir ...
www_linkedin_com/pub/pravir-gqupta/2/180/a70 - Cached

Gian Luca Farina Perseu | www.21-style.com
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Web 3.0 — How to:
 Tool

<div xmlns:v="http://rdf.data-vocabulary.org/#" typeof="v:Person">
Mi chiamo <span property="v:name">Roberto Sacchi</span>,
ma tutti mi chiamano <span property="v:nickname'">Bob</span>.
Questa € la mia home page:
<a href="http://www.example.com" rel="v:url">www.example.com</a>.
Ho una casa ad Albenga, (Liguria) e lavoro come <span property="

per la <span property="v:affiliation">ACME Corp</span>.
</div>

v:title">ingegnere</span>

Gian Luca Farina Perseu | www.21-style.com
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Web 3.0

« MuseoTorino infos are already classified

Cavour’s Castle as a place (where died)

Cavour Palace as a place
(where worked)

Gian Luca Farina Perseu | www.21-style.com
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We only need to Link !

Gian Luca Farina Perseu | www.21-style.com
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Thank you!
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O
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Simple, Powerful.
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Links

 MuseoTorino | www.museotorino.it (dal 17 Marzo)

« 21Style | www.21-style.com

* Neo4J | www.neo4j.org

* Blueprints | https://github.com/tinkerpop/blueprints
« RDFa | http://rdfa.info

Gian Luca Farina Perseu | www.21-style.com



