
Knowledge Management and Protection Systems (KMaPS): 2016-2017 1

Knowledge Management and 
Protection Systems (KMaPS)

Corso di Laurea Magistrale in Ingegneria

Prof. Paolo Nesi
DISIT Lab http://www.disit.dinfo.unifi.it/

Department of Information Engineering, DINFO 
University of Florence

Via S. Marta 3, 50139, Firenze, Italy
tel: +39-055-2758515,       fax: +39-055-2758570

paolo.nesi@unifi.it ,  http://www.disit.dinfo.unifi.it/nesi



Knowledge Management and Protection Systems (KMaPS): 2016-2017 2

Cosa vediamo Oggi

� Modello del corso
� Laboratorio DISIT
� Progetti in corso e attività correlate
� Visione generale del corso
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Argomenti del Corso: 2015-2016
� Parte 0: descrizione del corso: obiettivi, argomenti, e benefici
� Parte 1: sistemi di protezione dei contenuti digitali, DRM e CAS
� Parte 2: none………..
� Parte 3: XML, RDF, Ontologies
� Parte 4: knowledge management
� Parte 5: Crawling, data mining and Natural Language Processing
� Parte 6: Social Media technologies
� Parte 7: raccomandazioni e semantic computing
� Parte 7b: internet advertising and social network
� Parte 8: anatomy of a Social Network
� Parte 9: Big data stores and tools
� Parte 10: Hadoop and applications
� Parte 11: Smart City and Km4City at DISIT Lab
� Parte 12: Smart City: data ingestion and mining
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Modello del Corso 
� Argomenti di base come tecnologie e soluzioni
� Tipicamente per ogni soluzione sono presentati:

 Requisiti e motivazioni dello sviluppo dell’argomento
Punto di vista dell’utente e del gestore

 Stato dell’arte
Basi teoriche e tecnologiche
Eventuali standard 
Prodotti di mercato (leader), pro e contro

 Recenti Innovazioni e tendenze
 Confronti fra le varie soluzioni/tecnologie, pro e contro
 Dettagli progettuali
 Aspetti prestazionali e di scalabilità

� Seminari di altri studenti e/o esperti, ….
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Ricevimento ed esame
� Ricevimento per la didattica frontale

 In ufficio: Via S. Marta
Tutti i Venerdì dalle ore 11:00 alle 13:00

� Ricevimento per elaborati
Ogni giorno, dalle 8:00 alle 20:00, inviate una email

� Modalità per il superamento dell’esame
Completare/sviluppare un elaborato concordato
Argomenti: sulle tematiche del corso

� Eventuali stage e tesi
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KMaPS:   http://www.disit.org/6747
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Cosa vediamo Oggi

� Modello del corso
� Laboratorio DISIT
� Progetti in corso e attività correlate
� Visione generale del corso
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DISIT Lab
• Researchers: 20
• Current Active Projects: 10
• Project in the last 4 years: 17
• Research Budget (last 4 
years): 1.5M€

• Foreseen Research Budget 
(next 2 years): 2.2M€

• SpinOff: 1
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DISIT Lab, http://www.disit.dinfo.unifi.it
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Main Research sectors
• Smart City, BigData
• Knowledge Engineering, Data Mining 
• Cloud Computing, Smart Cloud
• Social media, collaborative work
• Mobile computing
• Signalling and formal methods
• See for projects: http://www.disit.org/5501

Paolo Nesi, KMAPS, 2016-2017
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Main & Recent Projects

http://www.disit.org/6588

http://www.disit.org/5530

http://www.disit.org/5479

http://www.cloudicaro.it

http://www.disit.org/foddhttp://www.sii-mobility.org

http://www.axmedis.org

http://www.eclap.eu

RAISSS Trace-IT

http://www.apretoscana.org

http://osim.disit.org

Paolo Nesi, KMAPS, 2016-2017
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Progetti Regionali, 2016
• JOIN: personal assistance
• Feedback: personization, traking and assistance 
dentro negozi di piccola e grande dimensione

• Manutenzione impianti chimici: navigazione
integrata indoor/outdoor

• Fabbrica/Industria 4.0: automazione industriale
• ….

Paolo Nesi, KMAPS, 2016-2017
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Social Media, 
e‐learning

Text and Web Mining

Data Analytics 
Big data

Mobile Computing
Smart Cities

Smart Cloud  
Computing

http://www.disit.dinfo.unifi.it

Paolo Nesi, KMAPS, 2016-2017
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Text and Web Mining

Data Analytics 
Big data

Mobile ComputingSmart Cloud  
Computing

http://www.disit.dinfo.unifi.it

Paolo Nesi, KMAPS, 2016-2017

Social Media, 
e‐learning

Smart Cities
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Smart City
• Progetti: http://www.disit.org/5501

– Km4city: http://www.disit.org/km4city
– RESOLUTE: H2020, http://www.resolute‐eu.org
– REPLICATE H2020, SCC1, EC, parte lo 01‐01‐2016
– Sii‐Mobility, http://www.sii‐mobility.org
– Social Innovation: Coll@bora http://www.disit.org/5479
– Navigation Indoor/outdoor: Mobile Emergency http://www.disit.org/5404
– Trasporti e mobilità: TRACE‐IT, RAISSS, TESYSRAIL

• Tool: http://www.disit.org/5489
– Service Map: http://servicemap.disit.org
– Risk analysis, decision support systems 
– Smart city ontology and reasoning tools
– Data reasoning, deduction, prediction
– Data gathering, data mining and reconciliation
– Service analysis and recommendations 
– Autonomous train operator, train signaling
– Mobile Applications

Paolo Nesi, KMAPS, 2016-2017

Trace-IT
RAISSS 
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http://www.disit.orgwww.Km4City.org

�Paolo Nesi, KMAPS, 2016-2017

Technical info on:  http://www.disit.org/km4city
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Km4City Smart City Engine
Transport systems
Mobility, parking

Smart Decision Support
Http://Smartds.km4city.org

Twitter Vigilance
Http://www.disit.org/tv

ServiceMap browser
Http://servicemap.km4city.org

Smart City Dashboard 
Http://dashboard.km4city.org/
dash

Km
4C

ity
 S
m
ar
t C

ity
 A
PI

Mobile e Web Apps

Public Services
Govern, events, 
…

Sensors, IOT
Cameras, ..

Environment, 
Water, energy

Social Media
WiFi, network

D
IS
CE

S 
‐‐
D
is
tr
ib
ut
ed

 a
nd

 p
ar
al
le
l a
rc
hi
te
ct
ur
e 
on

 C
lo
ud

 

Shops, services, 
operators

Http://www.km4city.org/webapp

Km4City

Tools for Final Users

Tools for City Operators and Decision Makers

Analyzers of City User Behavior

Http://www.km4city.org/app

Big Data Analytics

Smartening Tools

Development Tools

Recommender

Personal Assistant

Http://www.km4city.org
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http://www.disit.org

Smart City Dashboard

�Paolo Nesi, KMAPS, 2016-2017
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Decisioni supportate dai dati
periodiche ed in tempo reale

• Condivisione e Integrazione Dati 
multidominio: semantica e bigdata 

• Dati Smart City Engine  Control Room
• analisi: monitoraggio, flussi e 

comportamenti, sondaggi, mining, 
correlazioni, cause – effetti, etc. 
– Per il miglioramento di servizi 

correnti
– Per reagire ad eventi, 

incremento della resilienza, 
– Per la creazione 

servizi innovativi
– …

Paolo Nesi, KMAPS, 2016-2017
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ICT e 

infrastrutture 
di 

comunicazione 
sono una 
chiave per 
tenere sotto 
controllo e 

gestire le CI ma 
e per il 

miglioramento 
della resilienza 

delle città: 

Control Room delle Città Metropolitane devono:
• arrivare a supervisionare domini multipli e le 

interdipendenze fra mobilità, energia, comunicazione, 
servizi, flussi traffico, flussi pedonali, turismo, etc. 

• Migliorare la loro Resilienza, capacità di reazione ed 
assorbimento.

Paolo Nesi, KMAPS, 2016-2017
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Smartness, smart city needs 6 features
• Smart Health
• Smart Education
• Smart Mobility
• Smart Energy
• Smart Governmental

– Smart economy
– Smart people
– Smart environment
– Smart living

• Smart Telecommunication

Paolo Nesi, KMAPS, 2016-2017
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Km4City on Firenze & Tuscany

�Paolo Nesi, KMAPS, 2016-2017

Road Graph (Tuscany region)
132,923 Roads 
389,711 Road Elements
318,160 Road Nodes
1,508,207 Street Numbers

110,374 Services (20 cat, 512 cat.)
2,326 Bus stops & 86 bus lines
210 Parking areas
424 Traffic Sensors
Info on: points, paths, areas, etc.

Dynamic/real‐time
• bus lines: 200 updates/day per line
• Parking status:  36 updates/day
• Traffic Sensors: 48 updates/day
• Weather: 2 updates/day for 285 areas
• Events: 60 new events/day
• Wi‐Fi: 250,000 measures per day
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Smart‐city Ontology
km4city�>84   Classes

�>100 ObjectProperties
�>100 DataProperties

�Ontology Documentatio
�http://www.disit.org/6506
�http://www.disit.org/6507
�http://www.disit.org/5606
http://www.disit.org/6461
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• Aree, percorsi ATAF, Ciclabili, tramvia, ZTL, etc.

Paolo Nesi, KMAPS, 2016-2017

Km4City su Firenze



Big Data processing grid
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Sii-Mobility (Smart City nazionale)
• Titolo: Supporto di Interoperabilità Integrato per i Servizi al Cittadino 

e alla Pubblica Amministrazione
• Ambito: Trasporti e Mobilità Terrestre 
• Obiettivi:

1. ridurre i costi sociali della mobilità
2. semplificare l’uso dei sistemi di mobilità
3. Sviluppo di soluzioni e applicazioni funzionanti e sperimentazione
4. Contribuire al miglioramento degli standard nazionali ed 

internazionali

• Coordinatore Scientifico: Paolo Nesi, DISIT DINFO UNIFI
• Partner: ECM; Swarco Mizar; University of Florence (svariati gruppi+CNR); Inventi

In20; Geoin; QuestIT; Softec; T.I.M.E.; LiberoLogico; MIDRA; ATAF; Tiemme; CTT
Nord; BUSITALIA; A.T.A.M.; Sistemi Software Integrati; CHP; Effective Knowledge;
eWings; Argos Engineering; Elfi; Calamai & Agresti; KKT; Project; Negentis.

• Durata: 36 months; Costo: circa 14 Meuro
• Link: http://www.disit.dinfo.unifi.it/siimobility.html

Paolo Nesi, KMAPS, 2016-2017
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• Sperimentazioni principalmente in Toscana
• Sperimentazioni piu’ complete in aree

primarie ad alta integrazione dati
• Integrazione con i sistemi presenti
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Obiettivi Generali (sintesi)

• ridurre i costi sociali della mobilità
per le persone
– consentendo minori disagi, maggiore 

efficienza, 
– maggiore sensibilità verso le 

necessità del cittadino, 
– minori emissioni, migliori condizioni 

ambientali; 
– percorsi info‐formativi in modo che il 

cittadino cambi le abitudini non 
virtuose; 

– ridurre i costi di trasporto ed i tempi 
di percorrenza per gli utenti, per i 
gestori e le amministrazioni, tramite 
soluzioni di ottimizzazione. 

�Paolo Nesi, KMAPS, 2016-2017

• semplificare l’uso dei sistemi di 
mobilità
– sensori innovativi per AVM e mezzi 

privati sul territorio
– Sistemi integrati di pagamento e di 

identificazione
– soluzioni di guida/percorso connesso 

(connect drive, smart drive o walk)
– Integrazione di dati provenienti da 

gestori e sorgenti di tipo diverso
– Gestione avanzata di mezzi
– misurazione di flussi
– realizzazione di sensori, attuatori

• Sperimentazione su comuni e province della Toscana
• Contribuire al miglioramento degli standard nazionali ed internazionali
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• Develop European Resilience Management 
Guidelines (ERMG) 

– Develop a conceptual framework for creating/ 
maintaining Urban Transport Systems 

• Enhance resilience through improved support of 
human decision making processes, particularly by 
training professionals and civil users on the ERMG 
and the RESOLUTE system 

• Operationalize and validate the ERMG by 
implementing the RESOLUTE Collaborative 
Resilience Assessment and Management Support 
Systems (CRAMSS) for Urban Transport Systems
addressing Road and Urban Rail Infrastructures 

– Pilots in Florence and Athens
• Adoption of the ERMG at EU and Associated 

Countries level

�Paolo Nesi, KMAPS, 2016-2017

http://www.resolute‐eu.org
University of Florence: 
DISIT lab DINFO (Proj
coordinator), DISIA and DST
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RESOLUTE 
Architecture

�Paolo Nesi, KMAPS, 2016-2017

Presentation& 
Visualization

FRAM 
operalization
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support
system

Data     
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Data 
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Smart DS
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Algoritms and modelsApplication 
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RESOLUTE 
Mobile APPs
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• demonstrate Smart City technologies in energy, 
transport and ICT in districts in:

– San Sebastian, Florence and Bristol, 
– follower cities of Essen, Nilufer and Lausanne

• Cities are the customer: considering local 
specificities 

• Solutions must be replicable, interoperable and 
scalable.

– Integrated Infrastructure: deployment of ICT 
architecture, from internet of things to 
applications

– Low energy districts
– Urban mobility: sustainable and smart urban 

services

�1 (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN
�2 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN
�3 COMUNE DI FLORENCE FLORENCE ITALY
�4 BRISTOL COUNCIL BRISTOL UNITED KINGDOM
�5 STADT ESSEN ESSEN GERMANY
�6 NILUFER BELEDIYESI NILUFER TURKEY
�7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND
�8 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN
�9 ENDESA ENERGÍA, S.A. ENDESA SPAIN
�10 EUROHELP CONSULTING, S.L. EUROHELP SPAIN
�11 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN
�12 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA 
SPAIN
�13 EUSKALTEL, S.A. EUSKALTEL SPAIN
�14 COMPAÑÍA DEL TRANVÍA DE SAN SEBASTIÁN DBUS SPAIN
�15 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY
�16 ENEL DISTRIBUZIONE, SPA ENEL ITALY
�17 MATHEMA, SRL MATHEMA ITALY
�18 SPES CONSULTING SPES ITALY
�19 TELECOM ITALIA, SPA TELECOM ITALY
�20 UNIVERSITA DEGLI STUDI DI FLORENCE UNIFI ITALY: 
DINFO.DISIT, DIEF
�21 THALES ITALIA, SPA THALES ITALY
�22 ZABALA INNOVATION CONSULTING ZABALA SPAIN
�23 TECHNOMAR TECHNOMAR GERMANY
�24 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM
�25 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM
�26 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM
�27 ZEETTA NETWORKS ZEETTA UNITED KINGDOM
�28 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
�29 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM
�30 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM
�31 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM
�32 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM
�33 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED 
KINGDOM
�34 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED 
KINGDOM
�35 ESADE BUSINESS SCHOOL ESADE SPAIN
�36 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L. 
SISTELEC SPAIN
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Autonomous train operatorTrace-IT
RAISSS 

http://www.disit.org/553

Paolo Nesi, KMAPS, 2016-2017



DISIT Lab, Distributed Data Intelligence and Technologies
Distributed Systems and Internet Technologies
Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

Signaling and formal methods 
• TRACE‐IT: regional project with ECM

– Design of high speed train software for ATO
– Verification and validation, train simulator and control
– ATO: Autonomous Train Operator

• RAISSS: regional project with ECM
– Design of interlocking system with formal methods 
– Interlocking systems
– Ontological and property proof approach

• TesysRail
– Signaling system in the national cluster on
train and transport solutions

Trace-IT

RAISSS 

http://www.disit.org/5530
Paolo Nesi, KMAPS, 2016-2017
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Text and Web Mining

Mobile ComputingSmart Cloud  
Computing

http://www.disit.dinfo.unifi.it

Paolo Nesi, KMAPS, 2016-2017

Social Media, 
e‐learning

Smart Cities

Data Analytics 
Big data



DISIT Lab, Distributed Data Intelligence and Technologies
Distributed Systems and Internet Technologies
Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

Data Analytics ‐ Big data
• Projects: http://www.disit.org/5501

– Linked Open Graph: http://LOG.disit.org
– RESOLUTE H2020: smart decision support, http://www.resolute‐eu.org
– REPLICATE H2020: big data on mobility, services, energy, etc. 
– Sii‐Mobility, http://www.sii‐mobility.org

• Tools: http://www.disit.org/5489
– Recommendations: Km4city mobile applications
– Data mining and reconciliation
– Data reasoning, deduction, prediction, decision support
– Origin Destination Matrix

• Traffic and people flow in  the city
– User behavior monitoring and analysis 

• SN Analysis and recommendations
– Open data and Linked Open Data

• LOG LOD service and tools

Paolo Nesi, KMAPS, 2016-2017
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Privati Tempo reale   Pubblici Tempo reale (open data)

Pubblici statici (open data)Privati Statici
statistiche: incidenti, censimenti, votazioni

• Codice fiscale
• Foto non condivise
• Aspetti legali
• Cartella clinica
• ..

�Paolo Nesi, KMAPS, 2016-2017
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Smart City Decision Support
• http://smartds.disit.org (user paolo.nesi@unifi.it, password= prova )

• System Thinking, well
known tool for Smart City
decision support sys..

Plus:
 Collaborative work…, 
 reuse, copy past, …
 Processes connected with 

RDF Store of the city via 
SPARQL queries

 Mathematical model for 
propagation of decision
confidence..

Paolo Nesi, KMAPS, 2016-2017
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Linked Open Graph
http://log.disit.org
A bus stop info…. 
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Open Data  reconciliation & 
interoperability

Paolo Nesi, KMAPS, 2016-2017
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Semantic Computing
� Semantic Reasoning on user profilers 

and content descriptors, clustering
– Symbolic profiling reasoning 

user/content : 
• static and dynamic aspects

– Scalable/incrementablemath solutions  
• For recommendations, suggestion, ads
• Via symbolic clustering
• On Millions of users X millions of items

� Semantic Indexing/Query of 
Multilingual cross media content: 
– Indexing, fuzzy ad faceted 
– Text processing for Semantic Extractions 

(comments, forum, profiles, doc, etc.)
– Ontology and SKOS/taxonomy tools

C1234

C323

C444

Paolo Nesi, KMAPS, 2016-2017
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�Paolo Nesi, KMAPS, 2016-2017

User Behavior Analyzer
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People Flow, Vehicle Flow, OD Matrix
http://www.disit.org/6694
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Architectures for big data

• Cloud
• Hadoop
• Distributed scheduling
• Streaming and flow
• GRID

Paolo Nesi, KMAPS, 2016-2017

http://www.cloudicaro.it

http://www.sii-mobility.org
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Distributed Scheduler

Paolo Nesi, KMAPS, 2016-2017

http://www.cloudicaro.it
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DISIT, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies
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Text and Web Mining

Mobile Computing

http://www.disit.dinfo.unifi.it
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Smart Cities

Data Analytics 
Big data

Smart Cloud  
Computing
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Smart Cloud  ‐ Computing
• Progetti: http://www.disit.org/5501

– ICARO: http://www.disit.org/5482
– Social Museum and Smart Tourism

• Tools: http://www.disit.org/5489
– Smart Cloud Engine and reasoner
http://www.disit.org/6544

– Cloud ontology and tools: 
http://www.disit.org/5604

• Configuration analysis and checker
• Service Level Analyzer and control 

– Cloud Simulation, ICLOS
– Cloud Monitoring, SM

Paolo Nesi, KMAPS, 2016-2017

http://www.cloudicaro.it

http://www.disit.org/6588
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Cloud optimization
Cloud Simulation

Smart Cloud



DISIT Lab, Distributed Data Intelligence and Technologies
Distributed Systems and Internet Technologies
Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

Cloud ICARO Architecture

CMW SDK

Smart Cloud

Supervisor & Monitor

Subscription
Portal

Configuration
Manager

Access to BPaaS, 
Services Purchase

Cloud 
Management

Application Access on
iCaro cloud 

Business 
Producer

Knowledge Base
App/Srv
Store

Cloud Simulator
PaaS

Cloud MiddleWare Services

IaaS

SaaS New

New

New

Developers
PaaS

PMI PMI-ICT
Final Users

Paolo Nesi, KMAPS, 2016-2017
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Smart Cloud Engine
• SCE Engine Algorithms

– Cloud configuration 
verification and validation

– Monitoring services: IaaS, 
PaaS, SaaS, BPaaS !! With 
sophisticated metrics  

– Health V&V of Business 
configurations and SLA

– Decision support for 
Scaling, cloning, migration, 
reconfiguration, etc. 

– Cloud optimization

Paolo Nesi, KMAPS, 2016-2017

http://www.cloudicaro.it
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To simulate 
complex cloud 
configurations

Identification of optimal
configurations
allocations on the basis
of effective workload

Paolo Nesi, KMAPS, 2016-2017
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Knowledge Base & Tools
• Smart Cloud Modeling

– Formalization of cloud models: 
layers, SLA (Service Level 
Agreement), consumptions, 
constraints reasoner 

– Decision support for Smart Cloud 
Engine directly connected with 
monitoring

• Technologies
– Knowledge base: RDF store e 
inference engine

– Smart Cloud Ontology: 
http://www.disit.org/5604

– Example of accessible model in 
real time from http://log.disit.org

Paolo Nesi, KMAPS, 2016-2017
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Cloud Supervisor & Monitor

• Monitoring real business 
configuration, SLA

• Uplayer wrt classical
monitoring tools

Paolo Nesi, KMAPS, 2016-2017
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Mobile Computing

http://www.disit.dinfo.unifi.it
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Text and Web Mining
• Projects: http://www.disit.org/5501

– OSIM: http://www.disit.org/5482
– SACVAR: http://www.disit.org/5604
– Blog/Twitter Vigilance 

• Tools: http://www.disit.org/5489
– Text and web mining, Natural Language Processing
– Service localization 
– Web Crawling
– Competence analysis 
– Blog Vigiliance, sentiment analysis

Paolo Nesi, KMAPS, 2016-2017

http://osim.disit.org
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Sentiment and affective analysis
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‐ Search
‐ Q&A
‐ Graph 
of Relations
‐ Social Platform

Knowledge Work‐flow: from Sources to Final 
Users

Semantic
Repository

Databases,
Open Data

Archives,
Open Archives

Web 
Pages

Semantic 
Computing

NLP

Inference
& Reasoning

Recommendations 
& Suggestions

Link
Discovering

Reconciliation & 
Disambiguation 

(Names, Geo Tags etc.)Text 
Documents
Publications

Metadata,
Descriptors etc.

Paolo Nesi, KMAPS, 2016-2017
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Knowledge analysis

http://OSIM.disit.org

Paolo Nesi, KMAPS, 2016-2017
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RDF Store Enrichment, for service 
Localization via web crawling

• Using the Ge(o)Lo(cator) framework:
– Mining, retrieving and geolocalizing web‐domains associated 
to companies in Tuscany (thanks to a Distribute Web Crawler 
based on Apache Nutch + Hadoop)

– Extraction of geographical information based on a hybrid 
approach (thanks to Open Source GATE Framework + using 
external gazetteers)

– Validation in 2 steps:  Evaluation of Complete Address Array 
Extraction, Evaluation of Geographic Coordinate Extraction

• New services found, can be transformed into RDF triples 
and added to the repository! 

Paolo Nesi, KMAPS, 2016-2017
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RDF Store Enrichment, 
VIP names identification

http://www.disit.org/5507
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NLP e Blog Vigiliance
• Crawling textual information 

from: documents, blogs, 
twitters

• Verify and validate information 
versus other official sites. 

• Extract information from Public 
web site and textual sources to 
populate alternative DB and/or 
enrich stores and semantic 
models: smart city, cultural 
heritage, mush up for other 
portals

• Exploit mined information for 
reasoning, predicting, linking, 
etc. 

Paolo Nesi, KMAPS, 2016-2017

Twitter

Facebook

Blog

‐ Search
‐ Q&A
‐ Graph 
of Relations
‐ Social Platform

Semantic
Repository

Semantic 
Computing

NLP

Inference
& Reasoning

Recommendations 
& Suggestions

Link
Discovering

Reconciliation & 
Disambiguation 

(Names, Geo Tags etc.)
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Twitter Vigilance on EXPO2015 channel
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http://www.disit.org

Twitter Vigilance
• http://www.disit.org/tv
• Citizens as sensors  to

– Assess sentiment on 
services, events, … 

– Response of consumers 
wrt… 

– Early detection of critical 
conditions 

– Information channel
– Opinion leaders 
– Communities 
– Formation
– Predicting volume of 

visitors for tuning the 
services 

�Paolo Nesi, KMAPS, 2016-2017
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http://www.disit.org Twitter Vigilance
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Sentiment Analysis  on #EXPO2015 search
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Text and Web Mining

Data Analytics 
Big data

Mobile Computing
Smart Cities

Smart Cloud  
Computing
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Social Media, 
e‐learning
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Social Media and e‐Learning
• Projects: http://www.disit.org/5501

– ECLAP, http://www.eclap.eu
– ApreToscana: http://www.apretoscana.org
– Others: AXMEDIS, VARIAZIONI, SMNET, etc.
– Samsung Smart TV: http://www.disit.org/6534

• Tools: http://www.disit.org/5489
– XLMS, Cross Media Learning System
– IPR and content protection and distribution
– Mobile and SmartTv Applications
– Suggestions and recommendations
– Matchmaking solutions
– Media Tools for cross media content

Paolo Nesi, KMAPS, 2016-2017
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Social Media, e‐learning
• ECLAP: life long learning, social learning

– http://www.eclap.eu
• FirstClass: certified blended learning, paid 

courses
– http://fad.fclass.it

• APRETOSCANA: formation for researchers
– http://www.apretoscana.org

• DISIT.DINFO.UNIFI.IT: research 
management 
and dissemination
– http://www.disit.dinfo.uinifi.it

• SMNET: SentienMultimedia Network for 
KSI
– http://smnet.disit.org

Paolo Nesi, KMAPS, 2016-2017
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Registration of knowledge and skills
• Each registered user has a personal 

homepage…
– The system take trace of the 

information in the user profile 
– The system monitors actions 

performed by the user on the 
portal (activities done, queries, 
content viewed, etc.)

– The system suggests to the user 
contents, colleagues and 
thematic groups that could be 
interested for the users (on the 
basis of its interests)

– Suggestions are personalized for 
the single user

– Personalized newsletter
Paolo Nesi, KMAPS, 2016-2017
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SocialGraph
• A tool for visualizing and browsing relations and connections 

among USERS and among Users and Content

Paolo Nesi, KMAPS, 2016-2017
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Multicamera synchronized streaming
Paolo Nesi, KMAPS, 2016-2017
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ECLAP Social TV on Samsung SmartTV
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Title: collaborative support for operators, families and disables 
(Smart City Social Innovation: technologies for the health, inclusion and 
medicine)
• Objective: solve the problems to manage protection of information needed

to set up effective and secure collaborations in the team that follow the
disables, and support the mechanism of second consultation

• Technologies:
• Collaborative work;
• Models for protection and privacy control 

of sensitive information as complex 
personal content  based on cross media

• Personalized services in the respect of 
user profiling and privacy

Paolo Nesi, KMAPS, 2016-2017

http://www.disit.org/5479
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Mobile Computing
• Progetti:

– ECLAP: http://www.eclap.eu
– Mobile Medicine: http://mobmed.axmedis.org
– Mobile Emergency: http://www.disit.org/5500
– Km4City tools: http://www.disit.org/km4city
– Resolute: Mobiles as sensors: http://www.resolute‐eu.org
– Smart City, FODD 2015: http://www.disit.org/6593

• Tools and support: 
– Smart city and services
– Integrated Indoor/outdoor navigation
– Content distribution: e‐learning 
– User networking and collaboration
– OS: iOS, Android, Windows Phone, etc. 
– Tech: IOT, iBeacoms, NFC, QR, ….

Paolo Nesi, KMAPS, 2016-2017
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Integrated Indoor/outdoor solution
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anywhere learning

Paolo Nesi, KMAPS, 2016-2017

QR
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Km4CityMobile App: Google Play and Apple Store
• https://play.google.com/store/apps/details?id=org.disit.siiMobile
• https://itunes.apple.com/us/app/florence‐km4city/id1028356115?mt=8

Paolo Nesi, KMAPS, 2016-2017

�http://www.km4city.org
�web application
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Mobile Computing
• Content Organizer: vedi Apple Store, Windows 

Market
• Mobile Emergency: vedi Apple Store, ridurre i tempi 

di reazione del personale in caso di Emergenze 
• Mobile medicine: Vedi Apple Store, 

http://mobmed.axmedis.org
• Emergenza sui Treni: ridurre i tempi di reazione del 

personale in caso di Emergenze 
• White rabbit per user engagement
• iMonitoring: monitoraggio camper e auto
• Assistenza per la comunicazione disabili
• ….
• …

Paolo Nesi, KMAPS, 2016-2017
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Italia degli Innovatori
• SI VEDA Video e descrizioni su http://www.disit.dsi.unifi.it/
1. Cross Media Learning Management System . 

– ECLAP portal and EC CIP PsP project ECLAP Best Practice Network 
and e‐learning support in connection with Europeana.

2. Content Processing Media Grid, AXCP. core technology for 
semantic computing and media grid the so called AXCP 
Media Grid computing tools. It is going to appear on IEEE 
Multimedia in the 2011 and it has been developed starting 
from one of the results of AXMEDIS 

3. Mobile Medicine http://mobmed.axmedis.org
4. Mobile Emergency. A tool to manage emergency in the 

hospital area. Developed in collaboration with the Maxi 
Emergency group

Paolo Nesi, KMAPS, 2016-2017
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DISIT Lab
Distributed Data Intelligence and Technologies Lab
Distributed Systems and Internet Technologies Lab

Paolo Nesi
Department of Information Engineering 

University of Florence
Via S. Marta 3, 50139, Firenze, Italy

tel: +39-055-2758515,       fax: +39-055-2758570
http://www.disit.dinfo.unifi.it/

paolo.nesi@unifi.it ,  http://www.disit.dinfo.unifi.it/nesi/

Paolo Nesi, KMAPS, 2016-2017
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Infrastructure and support for
• Research group with more than 20 years of activities 
• Cloud and data center with several servers and more than 500Tbyte 

storage in raid 50.
– Managing several infrastructure: Km4City, ECLAP, ApreToscana, IUF, SMNET, 

etc.
– Connection wwith CMF, TIM, ENEL, CDF, etc. 

• IOT center: reference center for Fluctus, UDOO, e Intel Galileo
• Open Data and Linked Open Data center

– Integration of more than 700 different Open Data sets coming from 
Tuscany area (geographical information, ambient and weather, 
transportation and mobility, public administration and services, statistics, 
point of interest, sensors, events, time lines, etc.) 

– LOD see a list on http://LOG.disit.org
• Technology Transfer to SMEs via APREToscana

http://www.apretoscana.org/ and CSAVRI center for TT and incubator.
• Management of Call for proposals in EC projects 
• Project Management, Dissemination Management, Exploitation Plan

�Paolo Nesi, KMAPS, 2016-2017
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http://www.disit.org/5492
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DISIT Lab: Infrastruttura
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Supporto alla didattica
� Corsi e Laboratorio di ricerca:

 Sistemi Distribuiti, Laurea triennale in Ingegneria Informatica o 
Telecomunicazioni (Nesi)

 KMAPS, Laurea Magistrale in Informatica o Telecomunicazioni (Nesi)
 Sistemi Operativi: per la triennale (Bellini)
 + altri corsi di base.

� Master in Big Data Analytics and Technologies for Management, MABIDA
� Scuola di Specializzazione in Data Intelligence e Sicurezza Nazionale
� altri Corsi Universitari correlati a DISIT

� Stage e Tesi di Laurea al DISIT:
 Laurea Triennale e/o Magistrale in Ingegneria

� Assegni di Ricerca su progetti
� Dottorato di ricerca al DISIT:

 Su progetti, in apprendistato, industriale, etc.. 
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Cosa vediamo Oggi

� Modello del corso
� Laboratorio DISIT
� Progetti in corso e attività correlate
� Visione generale del corso
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Knowledge Management and 
Protection Systems (KMaPS)

Corso di Laurea Magistrale in Ingegneria

Prof. Paolo Nesi
DISIT Lab http://www.disit.dinfo.unifi.it/

Department of Information Engineering, DINFO 
University of Florence

Via S. Marta 3, 50139, Firenze, Italy
tel: +39-055-2758515,       fax: +39-055-2758570

paolo.nesi@unifi.it,  http://www.disit.dinfo.unifi.it/nesi
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Argomenti del Corso: 2016-2017
� Parte 0: descrizione del corso: obiettivi, argomenti, e benefici
� Parte 1: sistemi di protezione dei contenuti digitali, DRM e CAS
� Parte 2: none………..
� Parte 3: XML, RDF, Ontologies
� Parte 4: knowledge management
� Parte 5: Crawling, data mining and Natural Language Processing
� Parte 6: Social Media technologies
� Parte 7: raccomandazioni e semantic computing
� Parte 7b: internet advertising and social network
� Parte 8: anatomy of a Social Network
� Parte 9: Big data stores and tools
� Parte 10: Hadoop and applications
� Parte 11: Smart City and Km4City at DISIT Lab
� Parte 12: Smart City: data ingestion and mining
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Parte 1: Sistemi di protezione
� sistemi di protezione dei contenuti digitali e multimediali

 Formalizzazione di Licenze, gestione dei diritti
 DRM e CAS (esempi del digitale terrestre, Windows DRM, 

iTune, OMA, etc.), 
 protezione su sistemi mobili.
 Standard per la protezione

� Attività in DISIT come progetti:
 AXMEDIS….SIAE, AFI, SDAE, etc. http://www.axmedis.org
 MPEG-21…
 ECLAP IPR Model: http://www.eclap.eu
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Digital Signature
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Esempi di Licenze: creator to distrib
<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<!-- License model for giving right adapt to the distributor -->
<r:license xmlns:dsig="http://www.w3.org/2000/09/xmldsig#" xmlns:mx="urn:mpeg:mpeg21:2003:01-REL-

MX-NS" xmlns:r="urn:mpeg:mpeg21:2003:01-REL-R-NS" xmlns:sx="urn:mpeg:mpeg21:2003:01-REL-
SX-NS" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="urn:mpeg:mpeg21:2003:01-REL-R-NS ../schemas/rel-r.xsd  
urn:mpeg:mpeg21:2003:01-REL-SX-NS ../schemas/rel-sx.xsd urn:mpeg:mpeg21:2003:01-REL-MX-NS 
../schemas/rel-mx.xsd">
<r:grantGroup>
<r:grant>  <r:keyHolder>  <r:info><dsig:KeyName>AXDID:Distributor</dsig:KeyName> </r:info>

</r:keyHolder>
<mx:adapt/>
<mx:diReference><mx:identifier>AXOID:Identifier</mx:identifier> </mx:diReference>

</r:grant>
</r:grantGroup>
<!--The license is issued by the creator.-->
<r:issuer> <r:keyHolder> <r:info> <dsig:KeyName>AXCID:Creator</dsig:KeyName></r:info>

</r:keyHolder>
</r:issuer>

</r:license>



Microsoft DirectShow, direct X
 Basato sul concetto di Filtro.
 Isolamento dell’applicazione dall’Hardware a disposizione.
 Supporto ad un gran numero di formati e possibilità di 

estensione.

Paolo Nesi, KMAPS, 2016-2017
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Parte 3: XML, RDF, ontologie
� XML: Extensible Markup Language

 Introduzione
 Classi e Istanze
 Proprietà
 Applicazioni XML

� RDF: Resource Description Language
 Introduzione
 Classi e Istanze
 Proprietà
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http://www.myhost.org/~mrossi

Mario Rossi

Autore
http://people.com/id/1234

m.rossi@xxx.it

Nome Email

Persona
rdfs:Resource

rdfs:Class
rdf:type

rdfs:subClassOf rdf:type

rdfs:Literal
rdf:type

rdf:type

Classi e Proprietà (2)

<rdf:Description rdf:ID="Persona">
<rdf:type rdf:resource="http://www.w3.org/2000/01/rdf-schema#Class"/>
<rdfs:subClassOf rdf:resource="http://www.w3.org/2000/01/rdfschema#Resource"/>

</rdf:Description>
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Esempio di reasoning

rdfs:Classrdfs:Resource

terms:PhDS

rdf:type

rdf:type

rdf:type

terms:Person

rdfs:subClassOf

people:D02005 bib:book0001

rdf:type

terms:author
Pippo

terms:name

rdf:type

terms:Book

rdfs:subClassOf

rdfs:subClassOf

rdf:type

rdfs:subClassOf
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Parte 4: knowledge management
� Rappresentazione della Conoscenza e Ontologie

 La conoscenza
 Linguaggi di Rappresentazione
 Ragionamento Automatico
 Sistemi di rappresentazione della conoscenza

� OWL: Ontology Web Language
 Introduzione
 Descrizione di Classi e Assiomi
 Proprietà
 Individui e Fatti
 Servizi di Ragionamento

� Linked Data, Linked Open Data
 Interrogare la Conoscenza: SPARQL
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�Trova l’url del blog creato dalla persona “Jon Foobar”

�PREFIX foaf: <http://xmlns.com/foaf/0.1/> 
�SELECT ?url
�FROM <bloggers.rdf> 
�WHERE { ?contributor foaf:name "Jon Foobar" . ?contributor foaf:weblog ?url . }

�Graph path

Interrogare la conoscenza (2)
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� I documenti HTML hanno una
struttura ad albero - DOM 
(Document Object Model)

� Spesso i documenti HTML non 
rispettano gli standard di sintassi

� Occorre trattare le entità HTML e 
gli unicode nei testi

� Vi sono molti formati diversi di 
files: 
 Flash, SVG, RSS, AJAX…

Considerazioni implementative: Parsing
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Parte 5: Crawling & Natural 
Language Processing

� Sistemi di Web Crawling
 Strategie di Crawling
 Robot Exclusion Protocol
 Concorrenza

� NLP: Natural Language Processing
 Stato dell’Arte
 Fasi dell’Elaborazione in Linguaggio Naturale
 NLP Tools: GATE

� Progetto OSIM
 Architettura e Funzionalità del Sistema
 Modello Ontologico
 Interrogare la Conoscenza – Query Wizard

� Sistemi di Question-Answering in NLP: Aqualog
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Testo in linguaggio 
naturale

Analisi sintattica

Tokenizer

Analisi morfologica

Part-of-Speech tagger

Chunker

Parser sintattico

Analisi semantica
Le frasi in linguaggio naturale vengono 

codificate in una rappresentazione semantica 
(formalismi logici, reti semantiche, ontologie)

Segmenta il testo in parole e altre sequenze significative di caratteri 
(token) ed assegna una categoria grammaticale ad ogni token

Riconosce suffissi, prefissi e composti lessicali

Annota ogni parola di una frase con la sua natura grammaticale 
all’interno del periodo (predicato, complemento oggetto, soggetto, 

altri complementi ecc….)
Usa le annotazioni precedenti per raggruppare le frasi nominali e 

verbali di ogni sentenza
Produce l’albero sintattico di ogni frase (syntactic parse tree)

Fasi dell’elaborazione in Linguaggio Naturale (2)



Knowledge Management and Protection Systems (KMaPS): 2015-2016 120

OSIM Semantic Database
Data Ingestion 
and mining

Semantic 
Engine

Inferential 
engine

Crawler

WEB
Sites, 
didatti

ca

docum
ents

OSIM Architetture

Key 
database

SKOS 
Editor

Text Analyzer
Translations

Semantic 
Database

ontology,  data, 
dictionary, 
synonyms, 

terms, links,... 

Backup 
Control

Pub 
Database

ANAGR
AFICA 
utenti

AXCP data 
mining

SKOS

http://openmind.axmedis.org

CoSKOSAM

Reasoner

fuzzy rate 
engine and 

indexing

Front-end 
Interface

Full text query

Query Wizard 

Natural 
Language query

Browsing on 
people and 
conceptsCINECA 

Database

Semantic 
Database

ontology,  
data, 

dictionary, 
synonyms, 

terms, links,...

Ateneo 
Ontology

SSD ATECO

aree
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CoSKOSAM
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Parte 6, 7, 8: Social Media technologies

� Collaborative systems
� Definition and Terminology

� Social Network
 Forrester Trend for Social Networking
 Motivations for Social Networking
 Application, classification of Social Networking
 Examples of Social Networks
 factors of Social Networks

� User/Content Social Network
 User Generated Content, UGC
 Content descriptors
 User and group descriptors

� Measures of Social Networks
 User profile problems
 Measures of Social Networks
 Metrics and examples: Centrality, 

Clustering, ….
 Direct measures of user actions

� Business of Social Networks
 Penetration of social networks
 Numbers of Social Networks

� interoperability and standards
 Social icons
 Embedding
 Authentication 

� Suggestion and Clustering
� Raccomandazioni / suggerimenti
� Metrics Similarity Distances
� Clustering algorithms comparison
� Performances, Incremental Clustering
� Suggerimenti UU an improvement
� Validazione del modello di suggerimento
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�Averaged shortest path from one person to 
another

�MIT:  6.4 hops

�Stanford: 9.2 hops

�Our example: 1.97 hops

�Sum of shortest paths: 89
�10 Nodes
�45 possible connections
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Interoperability among Social Networks

� SN may be interoperable with other portals and SN 
� Allowing:

 posting comments and contributions via 
the so called Social Icon interface

 importing user registration/profile and info or directly 
with some SSO

 exporting SN content in other portals, for
example via some API.

 hosting SN players into other WEB portal pages, via 
some HTML segment to be copied

 hosting widgets/applications into the WEB pages of 
the Social Network, via some programming model
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Visualizzazione di Suggerimenti e dist



Objective and overview
Networking & Tools
Content & Tools
ECLAP Architecture
Comparison with other Social Networks 

�Paolo Nesi, KMAPS, 2016-2017
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Automated 
Back office, 

AXCP

ANY content

-PC, MACos, linux, 
…
-iPhone, iPod, 
Windows Mobile, 
….…

Library
Library 
partnerLibrary

Content 
archive

Content 
archiveContent 

archive

Social Networking

Content
Agg. Content

Services

ANY content
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Cloud Scalable Social Networking
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Pay per click, mediated via advertisers

click

�Visit

Advertising Management 
& Semantic Computing

profiling Advertising

WEB portal capable to:
present products
monitor user actions, IPs, etc.
ask for registration 
collect contact
provide more and more……

WEB Page of the 
Seller
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Recommending Systems

Recommending 
Advertising 

System

User profile (Static
and Dynamic)

Ads profile in terms of 
Target User, 

Collective intelligence, 
Collective profile

Location Profile in 
terms of potential 

Target User, 
Collective intelligence, 

Collective profile

Collective profile 
(Static and Dynamic)

place
ment
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http://www.disit.org

WEB APPLICATION 
http://www.km4city.org

Get 
Suggestions 
on demand

Geo Located 
Services Get Social Media Monitoring Info

Mobile APPLICATION 

Twitter Vigilance
http://www.disit.org/tv
http://tvsolr.disit.org

�Paolo Nesi, KMAPS, 2016-2017



Parte 9: Big data

• What is Big Data
• 5V of Big Data
• CAP Principle
• Big Data Application Fields
• Big Data Problems, Criticality and Risk
• NoSQL: different kinds….
• Big Data Analysis Pipeline
• Big Data Solutions
• ‐‐ RDF Stores,. …..

�Paolo Nesi, KMAPS, 2016-2017
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Parte 10: Hadoop and Applications
 Introduzione to Hadoop
 Hadoop Architecture: HDFS, MapReduce
 How Hadoop Works
 Example 1: Inverted Index Creation
 Example 2: A Simple Word Count
 Example 3: A Real Implementation Case
 Hadoop Pros & Cons
 Hbase: Data Model, Client API
 Integrazione di NLP su Hadoop
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Mappers and Reducers

Shuffle & 
Sort
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General Architecture

�Paolo Nesi, KMAPS, 2016-2017

Hadoop HDFS

Web Pages 
& 
Documents

Web 
Crawler

Crawler DB

Gate .XGAPP 
Application

3rd Party
Plugins &  
Resources

Keyword DB

Namenode 
(Master)

Datanode 
(Slave) #1

Datanode 
(Slave) #2

Datanode 
(Slave) #3

Datanode 
(Slave) #4

HDFS 
Storage

Map
Reduce

Map
Reduce

Map… …

Map
Reduce

Map
Reduce

Map… …

Map
Reduce

Map
Reduce

Map… …

Map
Reduce

Map
Reduce

Map… …
Get Domain

Get Domain

Get Domain

Get Domain

Execute GATE,
TF‐IDF

Execute GATE,
TF‐IDF

Execute GATE,
TF‐IDF

Execute GATE,
TF‐IDF

Keywords & 
Keyphrases 
Extractor

Job 
Partitioner

DB Storage 
(Sqoop)
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Keywords & Keyphrases Extractor Module, .xgapp

�Paolo Nesi, KMAPS, 2016-2017

 The Map function that associates key/value record pairs where the key is the URL
of the single web page, and the value is the corresponding web domain (grouping
web pages of the same domain).

 The Reduce function, in turn, fulfills the following operations:
 Setup, launch and execution of a multi‐corpora GATE application for keywords

/ keyphrases extraction:

 Estimation of extracted keywords / keyphrases relevance at web domain level,
by implementing the TF‐IDF function:

ܨܦܫെܨܶ  ൌ ܨܶ ∙ ܨܦܫ
ܨܶ ൌ

ೖ


, ܨܦܫ ൌ log ಿವ
ಿೖ

.

Doc

Doc

Corpus 1

Corpus N

. . .  
Splitter, 
Tokenizer

…

GATE Application

TreeTagger
(POS‐Tagging)

. . .   . . .  
JAPE

(+Syntactical 
Annotation Rules)

. . .   . . .  

Keywords
List 1

Keywords
List N

. . .  
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Sentiment and Measure Analysis of Social Media (Twitter)

�Paolo Nesi, KMAPS, 2016-2017

Twitter 
API

Twitter
Ingested 
Tweets DB

External
Knowledge Base

(e.g. SentiWordnet)
Analysis

Sentiment‐Score
Keywords DB

Context &
Weights

Channel 
or selec.

Affective 
Classifier 

Twitter
affective 

DB

Twitter
Vigilance
Backend

Indexer
Twitter
Vigilance

User Interface

Tweets

http://tvsolr.disit.org/

http://www.disit.org/tv/

Measure 
Keywords DB

Keyword & 
Keyphrase 
Extractor

Dependency
Parsing, RST …

Measure 
Classifier 

Twitter
Measure 

DB
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Parte 11, 12: Smart City
� Parte 11: smart city at DISIT Lab

 Smart City overview
 Data interoperability
 Reasoning and firing
 Data analytic

� Parte 12: open data, private data, data 
warehouse
 From Open Data to Triples
 ETL process
 ETL tool: Pentaho Data Integration (PDI) 
 Km4city, e SiiMobility Projects
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http://www.disit.orgwww.Km4City.org

�Paolo Nesi, KMAPS, 2016-2017

Technical info on:  http://www.disit.org/km4city



• totem

�Paolo Nesi, KMAPS, 2016-2017Enabling Smart City Solutions
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�Km4City
�Knowledge 

model for the city
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From Data to Services for the Sentient Cities
Open Source and inter‐operable tools to

�Paolo Nesi, KMAPS, 2016-2017

1. keep city under control 
via personalized 
dashboards

2. improve city resilience, 
reducing risks and 
decision support

3. transform data in value 
for the city Km4City Data and Service Aggregator


