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Major topics addressed

Big Data Smart City Architecture
Smart-city Ontology \
Data Ingestion and Mining

Distributed and real time processes

RDF processing

Smart City Engine

Development Interfaces

Sii-Mobility
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BIg Data Smart-City service

— Provide a platform able to ingest and take advantage a
large number of data:

e Exploit data integration and reasoning
e Deliver new services and applications to citizens

— Data are provided in many different formats and
protocols and from many different institutions, different
convention and protocols, a different time, .... !

— Data are

e not aligned (e.g., street names, dates, geolocations, tags, ... )
 not semantically interoperable

— resulting a big data problem: volume, velocity, variability,
variety, .....

DISIT Lab (DINFO UNIFI), December 2014
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e Big Data Smart City Architec
 Smart-city Ontology /m
 Data Ingestion and Mining

e Distributed and real time processes
* RDF processing

* Smart City Engine

e Development Interfaces

e Sii-Mobility
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Smart-city Ontology objectives

 Create a unified knowledge base grounded on a common
ontology that allows to combine all data coming from
different sources making them semantically
interoperable

e To.

— Create coherent queries independently from the source,
format, date, time, provider, etc.

— Enrich the data, make it more complete, more reliable, more
accessible

— Enable to perform inference as triple materialization from
some of the relations

— to enable the implementation of new integrated services
related to mobility

— to provide repository access to SMEs to create new services
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* The data model provided have been mapped into
the ontology, it covers different aspects:

— Administration

)

— Street-guide J

~_ |

— Points of interest

ADMINISTRATIVEROAD >
ooooo Authority 2 PA

inistratio
acroclass

— Local public transport

. S e n S O rS | BUSSTOP > isinRoad > ROAD \\\

A A 1
x PA - hasPublicOffice > OFFICE ‘

’ SERVICE > isinRoad > ROAD ‘

Point of
Interest

acroclass

treet-guide
acroclass

CARPARK >
isinRoad >

CARPARKSENSOR >
observeCarPark > CARPARK

WEATHERREPORT - refersTo > PA

UbliC
port
oclass

— Temporal aspects
— Metadata on the data

BUSSTOPFORECAST >
atBusStop > BUSSTOP

‘/_\
SENSOR -> measure: dTime > TIME ‘
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Smart-city Ontology
* Administration: structure of the general public administrations
(Municipality, Province and Region) also includes Resolutions

(ordinance issued by administrations, may change the viability,
infrastructural works, schedule for RTZ, etc. )

o Street-guide: formed by entities as Road, Node, RoadElement,
AdministrativeRoad, Milestone, StreetNumber, RoadLink,
Junction, Entry, EntryRule, Maneuver,... represents the entire
road system of the region, including the permitted maneuvers
and the rules of access to the limited traffic zones. Based on OTN
(Ontology of Transportation Networks) vocabulary

* Points of Interest: includes all Services, activities, which may be
useful to the citizen and who may have the need to search for
and to arrive at, commercials, public administration, Cultural, ....

DISIT Lab (DINFO UNIFI), December 2014 10
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Smart-city Ontology

* Local public transport: includes the data related to major local
public transport companies as scheduled times, the rail graph,
and data relating to real time passage at bus stops, real time
position, ...

* Sensors: data provided by sensors: currently, data are collected
from various sensors (parking status, meteo, pollution) installed
along some streets of Florence and surrounding areas, and from
sensors installed into the main car parks of the region.

— Plus: car sharing, bike sharing, AVM, RTZ, etc.

e Temporal: that puts concepts related with time (time intervals
and instants) into the ontology, so that associate a timeline to
the events recorded and is possible to make forecasts. It uses

time ontologies SUCh aS?TQbWI\IITa-ELm,%écember 2014 11
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smart-city Ontoiogy

e Metadata: modeling the additional information associated with:

— Descriptor of Data sets that produced the triples: data set ID, title, description,
purpose, location, administration, version, responsible, etc..

— Licensing information

— Process information: IDs of the processes adopted for ingestion, quality improvement,
mapping, indexing,.. ; date and time of ingestion, update, review, ...;

When a problem is detected, we have the information to understand when and how the
problem has been included

* Including basic ontologies as:
— DC: Dublin core, standard metadata
— OTN: Ontology for Transport Network
— FOAF: for the description of the relations among people or groups
— vCard: for a description of people and organizations
— wgs84 pos: for latitude and longitude, GPS info
— OWL-Time: reasoning on time, time intervals
— GoodRelations: commercial activities models
P. Bellini, M. Benigni, R. Billero, P. Nesi and N. Rauch, "Km4City Ontology Bulding vs Data Harvesting and Cleaning for

Smart-city Services", International Journal of Visual Language and Computing, Elsevier,

http://dx.doi.orq/lO.1016/i.iv/c.2014.10.%2|§T Lab (DINFO UNIFI), December 2014 >
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 Data Ingestion and Mining

e Distributed and real time processes

* RDF processing

* Smart City Engine

e Development Interfaces
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Data Ingestion and Mining
 Data Ingestion Manager
 DataSets already integrated
e Static Data: harvesting
e Data Quality Improvement
 Data mapping to Triples

DISIT Lab (DINFO UNIFI), December 2014 15
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Data Ingestion Manager

I )
Show 10 EJentnes
General informations Ingestion
hE QT
FNER
Resource Real
launch Concatenate process Resource Class Category Format Automaticity Process_type Access Time Source | path
FQIETrV Welfare_csv Welfare Semizi_csvl  Semizi csv automatic ETL HTTP no Opendata regione sh /h /ubuntu/prog /data-integration/kitchen.sh
i - Toscana - file=fhome/ubuntu/SiMobility/ Trasformazioni
R http://dati toscana.it i
[Concatenate
QT Visite_guidate_csv Visite Semvizi_csvl Semazi csv automatic ETL HTTP no Opendata regione sh th Jub Iprog /data-integration/kitchen.sh
) o guidate Toscana - -file=fhome/ubuntu/SiiMobility/Trasformazioni
=n http://dati toscana.it  [TrasformazioneSenizi/Main. kjb -level=Basic
-param:processName=Visite_guidate_csv
Concatenate
QI T\ Universita_e_conservaton_csv Universita e Senvizi_csvl  Senizi csv automatic ETL HTTP no Opendata regione sh /h fubuntu/prog [data-integration/kitchen. sh
et conservator Toscana - file=Mhome/ubuntu/SiiMobility/ Trasformazioni
R http://dati toscana.it ~ [MrasformazioneSemzi/Main kjb -level=Basic
. -Daram: M Link e R " '_CSV
[“Concatenate
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DataSet aiready integrated
* From MIIC web services (real time)
o Parking payloadPublication (updated every h)
O Traffic sensors payloadPublication (updated every 5-10min)

O AVM client pull service (updated every 24h)
O Street Graph

 From Municipality of Florence:
O Tram lines: KMZ file that represents the path of tram in Florence

O Statistics on monthly access to the LTZ, tourist arrivals per year, annual
sales of bus tickets, accidents per year for every street, number of
vehicles per year

O Municipality of Florence resolutions

* From Tuscany Region:

O Museums, monuments, theaters, libraries, banks, courier services,
police, firefighters, restaurants, pubs, bars, pharmacies, airports, schools,
universities, sports facilities, hospitals, emergency rooms, doctors'
offices, government offices, hotels and many other categories

O Weather forecast of the consortium Lamma (updated twice a day)

j= | FIRENZE
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ata ingestion Manager

Numero di OD in tabella: 1169
Numero di processi di OD trattati:
— 38 diverse elaborazioni: static e real time

Numero di processi schedulati: 353

— solo real time: 286 previsioni, parcheggi, e sonsori, AVM 2
line (un processo per linea)

Sorgenti in Ingestion:
— Comune,
— Regione Toscana MIIC

Altre possibili sorgenti in futuro:
— car sharing, taxi, rifiuti, etc..

DISIT Lab (DINFO UNIFI), December 2014 21
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Present addressed Data Sets
e Tabella con tutti gli OD trattati (38 dataset)

Nome formato Nome2 Formato2
Arte e cultura csv Strutture ricettive csv
Banche csv Strutture ricettive georeferenziate csv
Corrieri espresso csv tempo libero csv
Emergenze csv uffici vati csv
Enogastronomia csv ubiversita' e conservatori csv
Farmacie csv visite guidate csv
Imprese del Commercio csv welfare csv
Infrastrutture aeree csv  [Accessi sportello suolo pubblico e taxi csv
Scuale dell'infanzia csv Delibere csv
Scuola elementare csv Arrivi turistici csv
Scuola media csv Ataf csv
Scuola superiore csv Linee Tram kmz
Corsi di Lingue e di formazione csv Sinistri per via csv
Sport csv Veicoli circolanti csv
Previsioni meteo csv Vetrina toscana - botteghe csv
Salute e sanita' csv Strutture ricettive nuovo dataset csv
Servizi epr il trasporto su strada csv musei xml
Servizi vari csv POI dell'osservatorio dei trasporti csv
Luoghi Freschi a Firenze kmz |gate ZTL kmz

DISIT Lab (DINFO UNIFI), December 2014
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Private Data from MIIC
e Altri dati non Open (16 dataset)

Name format Name Format
Grafo della provincia di Arezzo dbf,shp,kml |Grafo della provincia di Massa e Carrara|dbf,shp,kml
Grafo della provincia di Firenze dbf,shp,kml |Grafo della provincia di Arezzo dbf,shp,kml
Grafo della provincia di Livorno dbf,shp,kml |Grafo ferroviario della Toscana dbf,shp,kml
Grafo della provincia di Pisa dbf,shp,km| [RealTime data Parcheggi xml
Grafo della provincia di Pistoia dbf,shp,kml| [RealTime data Sensori stradali xml
Grafo della provincia di Prato dbf,shp,kml| [RealTime data AVM (solo 5 linee) xml
Grafo della provincia di Grosseto | dbf,shp,kml [Fermate autobus di tutta la toscana csv
Grafo della provincia di Siena dbf,shp,kml :CZ:?nrztree)te AT (e, PR, -

DISIT Lab (DINFO UNIFI), December 2014 23
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static Data: narvesting
Ingesting a wide range of OD/PD: public and private data, static, quasi

static and/or dynamic real time data.

For the case of Florence, we are addressing about 150 different data
sources of the 564 available, plus the regional, province, other
municipalities, ....

Using Pentaho - Kettle for data integration (Open source tool)

— using specific ETL Kettle transformation processes (one or more for each
data source)

— data are stored in HBase (Bigdata NoSQL database)

Static and semi-static data include: points of interests, geo-referenced
services, maps, accidents statistics, etc.

— files in several formats (SHP, KML, CVS, ZIP, XML, etc.)
Dynamic data mainly data coming from sensors
— parking, weather conditions, pollution measures, bus position, etc.

— using Web Services. DisIT Lab (DINFO UNIFI), December 2014 24
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Example of Ingestion process

=5 ¥
— = = msl cerenennneees| 2 | —— -~ %
AT = M P e
= ¢ \ Table output 3  error
o

Rows Count Filtefrows Get path Get U% Date Update date Get data from XML ,
; B z\l\ -~
‘_45 mﬁg—@ ------ -ﬂ@ ----- @:—%—.——j.—_—n,}_’—@

L= b e s
error 2 Table output 2 Get data from XML 2 Row denormaliser Merge Join

Dummy (do nothing) €IT_java Table output

Y] - ,@ ga._@

e java2 Table ‘%‘PU‘ 10 eror 8 Table &nput 9

(Dol Bl 7o Q=" <2 ([ Al [R

X
C: Date Split Fields 3 sput! Fields

Prediction  Select yalues 2 Get piocess String operations Database lookup Replace in string Add source W3C:_
Y ¢
= - T H
= e—ie-{ Bl s A
X HBASE — ~ = =
Table dutput 7 Selectivalues Report  Get error 4 Table qutput 5 m = Split Fields 2
1 Table output 4  error 3
i ¥
I:“ |E : = m‘?. &= 0
error 4

error 6
Table output8  ermor 7
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Static Data: harvesting
e OD processati al momento: 38

o Altri dati gestiti in tabella ma non attivati in
guesta versione:

Nome formato Nome2 Formato2
Cento Luoghi — Assemblee 2012 kmz  |Uffici Informazioni Turistiche kmz
Distributori di carburante kmz |Firenze Card kmz
Consolati kmz  [Taxi kmz
Colonnine per la ricarica dei veicoli
. : - kmz .
Percorsi piste ciclabili elettrici kmz
Punto noleggio bici kmz |[Rastrelliere kmz
Wifi kmz [Cimiteri kmz
Ospedali kmz [Sedi elettorali kmz

DISIT Lab (DINFO UNIFI), December 2014 26
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Data Quality improvement

e Problems kinds:

— Inconsistencies, incompleteness, duplications and
redundancy, ..

* Problems on:
— CAPs vs Locations

— Street names (e.g., dividing names from numbers and
localities, normalize when possible)

— Dates and Time: normalizing
— Telephone numbers: normalizing
— Web links and emails: normalizing
e Partial Usage of
— Certified and accepted tables and additional knowledge

DISIT Lab (DINFO UNIFI), December 2014 27
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Data Quality iImprovement
Data quality’s aspect:

e Completeness: presence of all information needed to
describe an object, entity or event (e.g. Identifying).

e Consistency: data must not be contradictory. For
example, the total balance and movements.

e Accuracy: data must be correct, i.e. conform to actual
values. For example, an email address must not only be
well-formed nome@dominio.it, but it must also be
valid and working.

DISIT Lab (DINFO UNIFI), December 2014 28
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Data Quality improvement

Reputation needed to avoid duplication: in the case of
multiple conflicting information for the same entity, the
reputation of the sources would guide

Absence of duplication: tables, records, fields should be
stored only once, avoiding the presence of copies. Duplicate
information involve double handling and can lead to
problems of synchronization (consistency).

Integrity is a concept related to relational databases, where
there are tools to implement integrity constraints. Example
a control on the types of data (contained in a column), or
on combinations of identifiers (to prevent the presence of
two equal rows).

DISIT Lab (DINFO UNIFI), December 2014 29
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Data Quality improvement

%Ql Total rows %Ql Total rows
Accoglienza 34,627 13256 Georeferenziati 38,754 2016
Agenzie delle Entrate 27,124 306 Materne 41,479 539
Arte e Cultura 37,716 3212 Medie 42,611 116
Visite Guidate 38,471 114 Mobilita Aerea 41,872 29
Commercio 42,105 323 Mobilita' Auto 38,338 196
Banche 41,427 1768 Prefetture 39,103 449
Corrieri 42,857 51 Sanita 42,350 1127
Elementari 42,004 335 Farmacie 42,676 2131
Emergenze 42,110 688 Universita 42,857 43
Enogastronomia 42,078 5980 Sport 52,256 1184
Formazione 42,857 70 Superiori 42,467 183
Accoglienza 34,627 13256 Tempo Libero 25,659 564

Service data from Tuscany region.
%Ql = improved service data percentage after Ql phase.

DISIT Lab (DINFO UNIFI), December 2014 30
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Data mapping to Iriples

 Transforms the data from HBase to RDF triples

e Using Karma Data Integration tool, a mapping model
from SQL to RDF on the basis of the ontology was
created

— Data to be mapped first temporarly passed from Hbase to
MySQL and then mapped using Karma (in batch mode)

e The mapped data in triples have to be uploaded (and
indexed) to the RDF Store (OpenRDF — sesame with
OWLIM-SE)

DISIT Lab (DINFO UNIFI), December 2014 31
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RDF Triples generation

b1 4
AR

PP T - B
b P B ig‘ﬁ 2R Hbase_to_MySQL

START Set Destination dir DROP SQL get Time vaaluaté rows gumber in a table
.-”' ¢
\ ( o
e AN -
P DUMMY
el "@ create actualDate
s )
PSP o W] _ _
o - AR .- A
_reate a folder create RegioneCsvTriples

update last_triples z Success 2

The triples are generated with the kmd4city
ontology and then loaded on OWLIM RDF store.
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Macro Class Static Triples Recon.cmatlon
Triples

Administration 2.431 0

Metadata of DataSets 416 0

Point of Interest

(35.273 POIs in Tuscany) 471.657 34.392

Street-guide

(in Tuscany) 68.985.026 0

Local Public Transport (<s lines of Fi) 644.405 2.385

Total 70.103.935
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e Big Data Smart City Architecture

 Smart-city Ontology

 Data Ingestion and Mining /
e Distributed and real time processes

* RDF processing

* Smart City Engine

e Development Interfaces

e Sii-Mobility
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Distributed and
real time processes
e Distributed Scheduler
 Real Time Data Ingestion

* Blog Vigilance, NLP, Text Mining
* Parallel and distributed processing
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Distributed Scheduler

e Use of a scheduler to manage periodic execution of
ingestion and triple generation processes.

— This tool throws the processes with predefined interval
determined in phase of configuration.

e Static Data: as Sporadic processes:
— scheduled every months or week

 Real Time data (car parks, road sensors, etc.)

— ingestion and triple generation processes should be
performed periodically (no for static data).

http://192.168.0.72
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(= ,// Time Data Ingestion
e Sensors on Traffic flow data: Florence, Empoli, Piombino,

Arezzo
— number of catalogs: 63

e Parkings status: Florence (14), Empoli (6), Arezzo (9),
Grosseto (4), Livorno (5), Lucca (5), Massa-Carrara (3),
Prato (1)

— Total number: 48

e AVM busses 5 lines, in Florence:
— 816 rides for Line 4, 1210 rides for Line 6

e Weather conditions and forecast for
— Municipalities in Tuscany: about 285 cities

e Attualmente sul grafo sono riconciliati solo | parcheggi
di Firenze, Empoli, ..., ma tutti mandano dati.
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Example for Parkings

e To process the parking data for Sii-Mobility

— real time data from Osservatorio Trasporti of
Tuscany region (MIIC).

'7.\'"

e 2 phases: =
— INGESTION phase;
— TRIPLES GENERATION phase.

DISIT Lab (DINFO UNIFI), December 2014 38



UNIVERSITA AR . DISIT Lab, ata Intelligence and Technologie
DEGLI STUDI ) ATl is ri ute t ems and In t tT chnologie

FIRENZE s .4 epartm ormation Engineering (DINFO)

http://www.dis td nfo.unifi.it

Example for AVM data

e AVM data area obtained for CodeRace:
— A CodeRace identifies a Bus race on a given line

e At the same time, on a single Line:

— A number of Busses (with their code race) are
running.
e For each of them a forecast for each bus-stop is provided.

— At every new forecast, all obsolete forecasts for next
and passed predictions have to be deprecated,

e = thus filtering is needed to avoid growing of
not useful data into the RDF Store ....
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Btributed Schediilér

SCHEDULER NAME

SCE
s B
SCE

=]

SCE

v B

SCE

SCE

SCE

F "‘!‘
SCE
SCE
SCE

=
s 8

SCE

» 1l =

T T
» o=
L T
» o owm

ID &

297230

297229

297228

297227

297226

297225

297224

297223

297222

297221

297220

FIRE INSTANCE ID

hadoopnode01d14183
077042351418307705
019

hadoopnode06c14183
076279641418307629
359

hadoopnode021413830
838738214183083917
8

hadoopnode02141830
838738214183083917
57

hadoopnode01c14183
085186101418308520
365
hadoopnode06141830
832370214183083258
68

hadoopnode01b14183
075646221418307566
749
hadoopnode02141830
838738214183083917
56

hadoopnode02141830
838738214183083917
55
hadoopnode06c14183
076279641418307629
358

hadoopnode02141830
838738214183083917
54

o

DATE

2014-12-15 15:25:33

2014-12-15 15:25:33

2014-12-1515:22:39

2014-12-15 15:22:39

2014-12-1515:21:49

2014-12-1515:21:49

2014-12-1515:21:49

2014-12-15 15:21:37

2014-12-1515:21:00

2014-12-15 15:21:00

2014-12-1515:18:58

JOB NAME

sensorid7_A

sensoridd_A

ZTL_notturna_shp_|

ZTL_notturna_kmz_|

sensorids_A

sensori40_A

sensoridé_A

ZTL_notturna_kmz_I

sensori31_C

sensori30_C

ZTL_notturna_shp_|

JOB GROUP

sensorid7

sensorid4

ZTL_notturna_shp

ZTL_notturna_kmz

sensori4s

sensorid0

sensori46

ZTL_notturna_kmz

sensori31

sensori3o

ZTL_notturna_shp

hadoopnode01c14fH%|T Lab (DINFO UNIFI), December 2014

JOB DATA

STATUS

#processParameter -

5=
[{"processPath":"/ho

B T T

+~ RUNNING

#processParameter -

o=
[{"processPath":"/ho

skt lnranerams

~ RUNNING

#processParameter -

s=null;
#isNonConcurrent=t

#processParameter -
~ | SUCGCESS

s=null;
#isNonConcurrent=t

LI

~ SUCCESS

#processParameter -«

s:
[{"processPath":"/ho

mamliblaintii lmramrams

+ RUNNING

#processParameter -

S:
[{"processPath":"/ho

masliikhintiilnranram

#processParameter -
~ RUNNING

5=
[{"processPath":"/ho

v el e be o lem e o e v

+ RUNNING

#processParameter -

s=null;
#isNonConcurrent=t

e

~ SUCCESS

#processParameter -

S=
[{"processPath":"/ho
e likhoimbnlnraserams
#processParameter
S:

~ SUCCESS

+ SUCCESS

[{"processPath™"/ho

malihuntiinrasramss

#processParameter -«

s=null;
#ZisNonConcurrent=t

#processParameter

~ SUCCESS

ted Systems and Internet Technologies
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» ndha d
ISTrioL

DISIT - Distributed Systems and Internet Technology Lab

)

o g

192.168.0.14
 LAST_CHECK. 2014.12.16 112004
+ SCHEDULER_INSTANCE_ID
hagoophode0 1014167 18662488
+ CPU_LOAD: 0 05322041006577256
* FREE_PHYSICAL_MEMORY 4685650584
+ JOBS_EXECUTED 0
+ SCHEDULER_NAME SCE
+ CURRENT_TIME 2014-12-15 112,58
+ JoBSh: 0
= RUMNING_SINCE: 2014-12-16 09:31.02
* CLUSTERED. 1
+ PERBISTENCE 1
+ REMOTE_SCHEDULER: 0
+ CURRENTLY_EXECUTING JOBS: 0
+ GPU_LOAD_JVM: B ATTE157260621436-4
+ SYSTEM_LOAD AVERAGE 00
+ OPERATING_SYSTEM_VERSION. 3 13.0.24-peneric
+ COMMITTED VIRTUAL MEMORY 3670342502
+ OPERATING SYSTEM_NAME Linis
* FREE_SWAP_SPACE 12860071036
+ PROCESS CPU_TIME 32870000000
* TOTAL_PHYSICAL MEMORY 1 2600022112670
* NUMBER_OF_PROCESSORS 4
+ OPERATING_SYSTEM_ARCHITECTURE amced
+ TOTAL_SWAP_SPACE 1 28B1752084E10
+ 15_SCHEDULER_STANDBY. 0

+ TOTAL_DISK_SPACE 2421041845088

* UNALLOCATED_DISK_SPACE 183710220M928
+ USABLE_DISK_SPACE 1516765023840

+ PREV_FIRE_TIME 2014-12-152300.17

= CPU. Iniei(R) Xeon(R) CPU XHT0 @ 2 B3GH

192.168.0.26
+ LAST_CHECK: 2014.12.16 11:20.04
+ SCHEDULER_INSTANCE_ID
nadoopnocedse 1418718723312
+ GPU_LOAD: 0 04810851708803606
* FREE_PHYSICAL_MEMORY 10056510680
+ JOBS_EXECUTED 0
+ SCHEDULER NAME SCE
+ CURRENT_TIME 2014-12-16 11.29.58
+ JoBSh 0
* RUMHING_SINCE: 2014-12-16 093203
+ CLUSTERED: 1
+ PERBISTENCE 1
+ REMOTE_SCHEDULER 0
+ CURRENTLY_EXECUTING JOBS 0
+ GPU_LOAD_JVM: B 4253006301 2800864
+ SYSTEM_LOAD AVERAGE 013
+ OPERATING_SYSTEM VERSION. 3130.-24-generic
+ COMMITIED_ VIRTUAL MEMORY 3679342402
+ OPERATING SYSTEM_NAME L
+ FREE_SWAP_SPACE 12633550848
+ PROCESS_CPU_TIME 30770000000
+ TOTAL_PHYSICAL MEMORY 1 260085248210
* NUMBER_OF PROCESSORS 4
* OPERATING_SYSTEM_ARCHITECTURE amced
+ TOTAL_SWAP_SPACE 1 28B1752084E10
+ 15_SCHEDULER_STANDBY. 0
SCHEDULER_SHUTDOWN 0
,_SCHEDULER STARTED 1
+ TOTAL DISK_SPACE 2421541775360
+ UNALLOCATED DISK_SPACE 1935265076312
+ USABLE_DISK_SPACE 1520920685744
+ PREV_FIRE_TIME 2014-12-1523 1419
+ GPU InfelR) Keon(R) CPU ES-4620 0 @ 2 20GH

162.168.0.40
* LAST_CHECK 2014-12-16 112011
* SCHEDULER_INSTANCE_ID'
Nag00pAOGE0101418710522697
* CPU_LOAD 0001333722335681240
+ FREE_PHYSICAL_MEMORY 10840084720
+ JOBS_EXECUTED: 26
+ SCHEDULER_NAME SCE
+ CURRENT_TIME: 2014-12-16 11:29.58
* JOBSM 1401
* RUNNING_SINCE 2014-12-16 09,458 22
* CLUSTERED 1
+ PERSISTENCE 1
+ REMOTE_SCHEDULER: 0
+ CURRENTLY_EXECUTING JOBS: 0
+ CPU_LOAD_JVM. 5001458758804551E-4
« SYSTEM_LOAD _AVERAGE 00
+ OPERATING_SYSTEM_VERSION 313 0-24.genenc
+ COMMITTED_VIRTUAL MEMORY 3587526400
+ OPERATING_SYSTEM_NAME Linux
+ FREE_SWAP_SPACE: 12681752004
+ PROCESS CPU_TIME 15200000000
+ TOTAL_PHYSICAL_MEMORY. 12600022112E10
* NUMBER_OF PROCESSORS 4
+ OPERATING_SYSTEM_ARCHITECTURE amdid
+ TOTAL_SWAP_SPACE 1 2881752064510
+ 15_SCHEDULER_STANDBY 0
+ 15_SCHEDULER_SHUTDOWN 0
+ 15_SCHEDULER STARTED 1
+ TOTAL_DISK_SPACE 212622008628
*+ UNALLOGATED_DISK_SPACE 105266711552
+ USADLE_DISK_SPACE 185156763541
+ PREV_FIRE_TIME 2014-12-16 09 53.47
+ CPU. Inbel(R) Keon(R) CPU X5600 @ 3 4TGHE

192.168.0.42
+ LAST_CHECK 2014-1216 1120.35
+ SCHEDULER_INSTANCE_ID.
PagoopnooeDs 1 416718004054
+ GPU_LOAD 0 16360815341126463
= FREE_PHYSICAL_MEMORY. 1521708144
+ JOBS_EXECUTED. 0
+ SCHEDULER NAME SCE
+ CURRENT TIME 2014-12-16 1120.58
* JOBSh O
* RUMHING_SINCE: 2014-12-16 0936 34
+ CLUSTERED: 1
+ PERSISTENCE 1
+ REMOTE_SCHEDULER 0
+ CURRENTLY_EXECUTING_JOBS 0
+ GPU_LOAD_JVM: 7 6517560047TB0S0E4
+ SYSTEM_LOAD _AVERAGE 104
+ OPERATING_SYSTEM_VERSION 313 0-23.generic
+ COMMITTED VIRTUAL_ MEMORY 3570342692
+ OPERATING SYSTEM WAME Linux
+ FREE_SWAP_SPACE 1215326256
+ PROCESS CPU_TIME 29620000000
+ TOTAL_PHYSICAL MEMORY 1 260085248E10
* NUMBER_OF PROCESSORS 4
+ OPERATING_SYSTEM_ARCHITECTURE amdsd
+ TOTAL_SWAP_SPACE 1 3881752064£10

+ TOTAL_DISK_SPACE 2321541775360

+ UNALLOCATED DISK_SPACE 1037021210624
+ USADLE_DISK_SPACE 119584020536

+ PREV_FIRE_TIME 20141215 23.00 17

* SPU. InIB(R) Xeon(R) CPU ES-2640 v2 @ 2 00GH:

192.168.0.60
+ LAST_CHECK. 2014-12-16 112056
+ SCHEDULER_INSTANCE_ID
hadoopnoos2 14187 18535378
+ GPU_LOAD 0 041009518810272
= FREE_PHYSICAL_MEMORY 4102785840
+ JOBS_EXECUTED: 0
+ SCHEDULER NAME SCE
+ CURRENT_TIME 2014-1216 1120.58
+ JoBSh 0
= RUNMING_SINCE: 2014-12-16 003355
+ CLUSTERED: 1
+ PERSISTENCE 1
+ REMOTE_SCHEDULER: 0
+ CURRENTLY_EXECUTING_JOBS 0
+ CPU_LOAD_JVM: B.025004223606434E 4
+ SYSTEM_LOAD AVERAGE 06
+ OPERATING_SYSTEM VERSION 313 0-24-genenc
+ COMMITTED_VIRTUAL_MEMORY 3653553260
+ OPERATING SYSTEM_NAME Linux
+ FREE_SWAP_SPACE 12881752064
+ PROCESS_CPU_TIME 20770000000
+ TOTAL_PHYSICAL_ MEMORY 1260085248210
* NUMBER_OF PROCESSORS 4
+ OPERATING_SYSTEM_ARCHITECTURE amdsd
+ TOTAL_SWAP_SPACE 1 2881752054E40
+ I15_SCHEDULER_STANDBY 0

+ TOTAL_DISK_SPACE 2321541778360

* UNALLOCATED DISK_SPACE 1037131741184
+ USADLE_DISK_SPACE 1518755450006

+ PREV_FIRE TIME 2014-12-15 2309 16

+ SPU. Inlel(R) Xeon(R) CPU E5-2640 v2 @ 2 00GH:

192.168.0.70
« LAST_CHECK Z014-12-15 112043
* SCHEDULER_INSTANCE_ID
nagooprode0 1416718882202
* CPU_LOAD, 0.15330841042637014
* FREE_PHYSICAL MEMORY, 5740506550
+ JOBS_EXECUTED 0
* SCHEDULER_MAME SCE
+ CURRENT_TIME. 2014-12-16 11 20,58
*+ JOBSM 0
* RUNNING_SINCE 20141216 00.3442
*+ CLUSTERED. 1
« PERSISTENCE 1
*+ REMOTE_SCHEDULER 0
* CURRENTLY_EXECUTING_JOBS: 0
* CPU_LOAD_JVM: 8 BT0RES543023600E-2
+ SYSTEM_LOAD_AVERAGE 050

+ OPERATING_SYSTEM_VERSION. 313 0-24-genent
* COMMITTED VIRTUAL MEMORY 3670342402

+ OPERATING SYSTEM NAME Linux
+ FREE_SWAP_SPACE 125000009568
* PROCESS_CPU_TIME 35000000000

« TOTAL_PHYSICAL_MEMORY 1260085657610

* NUMBER_OF PROCESSORS £

+ OPERATING_SYSTEM_ARCHITECTURE amded

+ TOTAL_SWAP_SPACE 1 Z881752064E10
* 1S_SCHEDULER_STANDSY 0

» 15_SCHEDULER_SHUTDOWN. 0

+ I5_SCHEDULER_STARTED 1

+ TOTAL_DISK_SPACE 232154177045

* UNALLOCATED DISK_SPACE 1007341145068

* USABLE DISK_SPACE 1820004854000
* PREV_FIRE_TWME 2014-12-15 230915

= CPU Intei{R) Xeon(R) CPU XO4TD § 2 93GHL

192.168.0.92
« LAST_CHECK 2014.12-16 1120923
* SCHEDULER_INSTANCE 1D
nacoopeoded 16 1418718521761
+ CPU_LOAD 0.00430552637 108637
= FREE_PHYSICAL MEMORY 7335054784
+ JOBS_EXECUTED. 0
+ SCHEDULER_NAME SCE
+ CURRENT_TIME: 2014-12-16 1126 58
+ JoBsm 0
* RUNNING_SINCE: 2014-12-16 093521
+ CLUSTERED: 1
+ PERSISTENCE 1
+ REMOTE_SCHEDULER 0
+ CURRENTLY_EXECUTING JOBS: 0
+ CPU_LOAD_JVM: 0.0010085152553057364
+ SYSTEM_LOAD_AVERAGE 046
+ OPERATING_SYSTEM_VERSION. 3 130-28generic
* COMMITTED_VIRTUAL_MEMORY 3670342562
+ OPERATING_SYSTEM _NAME Lini
+ FREE_SWAP_SPACE 12312961024
+ PROCESS CPU_TIME 36300000000
= TOTAL_PHYSICAL MEMORY 1 2600922112810
* NUMBER_OF PROCESSORS 4
+ OPERATING_SYSTEM_ARCHITECTURE amaid
+ TOTAL_SWAP_SPACE 12821752084E10
» 15_SCHEDULER_STANDBY 0
= 15_SCHEDULER_SHUTDOWN. [
+ 15_SCHEDULER_STARTED 1
+ TOTAL_DISK_SPACE 2321541049068
* UNALLOCATED_DiSK_SPACE 1938246713344
 USABLE_DISK_SPACE 1520010432250
+ PREV_FIRE TIME. 2034-12-15 230915
* CPU. Intea(R) Keon(R) CPU J4TD @ 293GHE

CPU: 18.01 GHz

Tenisie poie CoEE AT

ERLAR

CPU Load: 1.48 GHz (8.19%)

Mem Tot: 82.15 GB

http://192.168.0.72

Mem Free: 45.47 GB

e

Cores: 28

Jobs/h: 14.91

DISIT Lab (DINFO UNIFI), December 2014

41




S W2% | UNIVERSIT
2 2 | DEGLI STUD,
Sqi)s | FIRENZ

and Internet Technologies

nation Engineering (DINFO)

DISIT Lab, Distributed Data Inf¥lligence and Technologies
art

@ Triples generd

&,

ittp:/iwww.disit.dinfo.unifi.it

. - Reconciliation  Real Time Tripl Total on 1.
Macro Class Static Triples =0 .C| 1atio eal 1ime Tripies otafon £.5
Triples Loaded months

Administration 2.431 0 -- 2.431
Metadata of DataSets 416 0 -- 416
Point of Interest
(35.273 POIs in Tuscany) 471.657 34-392 == 506.049
Street-guide
(in Tuscany) 68.985.026 0 --|  68.985.026
Transport (cs lines of i) 644.405 2.385| trery 50 they respond in minutes

102
Sensors (<201 road sensors, per sensor per read, every 2 hours,
63 scheduled every two hours) - 4.240 they are very slow in responding

7920

Parking (<44 parkings, per park per day, 3 read per hour, >1.111.078
12 scheduled every 30min) - 1-240 they respond in seconds

185
Meto (286 municipalities, per location per update,
all scheduled every 6 hours) - =T 1-2 updates per day
Temporal events, 6
time stamp -- -- for each event 1.715.105
Total 70.103.935 42.257 122.966.893

DISIT Lab (DINFO UNIFI), December 2014

42



UNIVERSITA : N \ = DISIT Lab, Distributed Data Intelligence and Technologies
DEGLI STUDI } & <N\7 | Distributed Systems and Internet Technologies

FIRENZE -\ Department of Information Engineering (DINFO)
http://www.disit.dinfo.unifi.it

Blog Vigilance, NLP, Text Mining

Monitoring the moods of the population Vs city

services.

Big Data Mining issues, Many different formats
Ambiguities and inconsistencies of descriptors, metadata etc.

Unstructured, decontextualized data does not allow to extract high level
information

Several different efforts of structure KBs, ontologies, taxonomies etc. in many
fields of Knowledge
There is necessity of:

— Reconciliation and disambiguation of ingested data

— Organize data into proper forms of structured knowledge

— Standardize definitions, languages, vocabularies etc.

— Link discovering among different knowledge bases

— Make inference to produce additional knowledge

— Detect unexpected correlations, produce suggestions and recommendations

— Provide semantic interoperability among resources and applications.
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Semantic
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- Search
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- Social Platform
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&
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A Cluster of 7 Ubuntu 64bit servers with Hbase for

— Distributed Scheduler put in execution processes of Data Ingestion and
Mining (Static and Real Time): Datalng, Qualitylmp., Triplification

A Cluster of 5 Ubuntu 64bit servers with Hadoop for
— web crawling (Nutch)

— RDF Enrichment via Natural Language Processing, GATE with DISIT Tools,

One Ubuntu Server (.72) for

— NFS, network file system

— Hbase master del cluster Hbase

— SCE per il controllo delle SLA (in sviluppo)
One Ubuntu server (.100) for

— Data Ingestion Manager

— RDF store Index generator, RDF Indexer

— performing Reconciliation via SILK processes
One Windows Server 2008 (.205) for

— RDF front end via SPARQL,

— providing http://ServiceMap.disit.org

— performing Validation processes

One Windows Server 2008 for: http://LOG.DISIT.ORG
A Total of 16 Virtual Machines on DISIT Cloud

DISIT Lab (DINFO UNIFI), December 2014
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e Big Data Smart City Architecture
 Smart-city Ontology
 Data Ingestion and Mining

e Distributed and Wocesses
* RDF processing

* Smart City Engine
e Development Interfaces
e Sii-Mobility
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RODF processing
 RDF Store Indexing
 RDF Store Validation
 Semantic Interoperability, reconciliation

 RDF Store Enrichment, for link discovering

 RDF Store Enrichment, for service discovering
via web crawling

DISIT Lab (DINFO UNIFI), December 2014 50
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RDF Store Indexer, versioning

 RDF Store Indexer enables administrator to select - step by step -
triples to be loaded from:

— Ontologies: several of them as explained before
— Triples produced from static data

— Triples produced from real time data, taking into account historical
windows of data (from-to)

— Triples obtained by procedures of:
e reconciliation
e Enrichment

e Keeping under control incremental indexing for adding new static and
historical data without re-indexing..

 Anindexing process takes several hours or days

e The new indexing can be performed while a current index is in
production with real time data...

 [f you do not index, you cannot perform reconciliations, neither
enrichments
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summary of an index generation

Search
Name - URI Prefix Last file date Today
acterms hittp.//pur orgideiterms. Omtoioges dcterms 2014-10-01 120000 20141001 12:00:00
Sctype hitp.//pur orgrds domtype Omisioges/detyps 01 12:00:00 20141001 12:00:00
foat it fneming. comifoat/0. 1 Oetsioges foat 12:00:00 2014-10-01 12:00:00
kméc ity e S Oy RSty sehemas Ontologasmis 1204 10:00-00 20141204 10:00:00

Erafix Path Last file date Today

99 1104 of 4 entries (Fivered from 11 total entries) it | Pravia n —

Search
Process Name *  Resource Description Triples path Last source update Today
Astivi_turatici_csv Arrivi tut comune - (| dataset contiene I numero di amivi alie strutture rioettive del comune di firenze, pef 3nno & RAZIORAIE Oi ofging. per anno, Perodo 2008-2010. Triples/Suatistcha/Arvi_turistics_csv 2014-10-30T10-45:00.552 2014-10-30 11:28:10
Ane_g_cultura_csv Arte & cultury regione - Mused, galierie. monumenti, Teatri, bilicteche, Triphes/ServicrAne_s_cultusa_csv Thy, 23 Jan 2014 2014
Ataf_csv Araf comune - § dataset contiens che il nomers di bighetti venduti, abbonamenti venduti, rumern & passeggen & lungherzs delis rate in kom inerenti 8l servizio pubbico di trasports ATAF, per anno. Periodo 2001-2010. Tripes Statistiche Atal_csv 2014-10-20T11:05 2014-10-3
Banche_csv Banche regione - Le fikall delle Banche nel Termitorio regionaie Triphes ServiziBanche_csv Tha, 23 Jan 2014 15:58:08 GUT 2014-10-31 12:00:45
Coerien_espreaso_cav Cormieni espresso region - Uffici gl Comien espresso Triples/ServiciCormen_sapresso_csv The, 23 Jan 2014 18:00:58 GUT 2014-10-31 12:08:03
Process Name Resource Description Triples path Last source update Today 3
> of 5 entries (fered from 57 total enl F Fravicos - Nt 2
Selected real time data
E] enthes Search
Process N Description Triples path Last source update Today
Previ_metes_Abetons_smi Previsioni meteo Abetons regiong - Privisionl Meteo penerate ed aggomate dal LaMMA 7 volte al gomo (matting sntro i 10; pomengge entro i 18) Trples PrevaonaPrevi_metes_Abstone_xmi Mon, 15 Dec 2004 12:35:15 GMIT
Previ_metes_Agkana_xmi Frevisioni mates Aglans regong - Previsiond Meteo generate ad aggomate dal LaliUA 2 volte 3l gomo (matting entro le 10 pomanigge entro le 18] Tripies Prevsons Frevi_metes_Agians_xmi Mon, 15 Des 2074 12:3521 GMT 4 0:00:00
senson! serson! Trpkes Serson sensont - 2014-12-14 0:00:00
Process Name Resource Description Triples path Source date
Selected reconciliations
W 3 entras Seacch
Triples Description Path Last file date Today
No matching records found
Hame Macroclasses Triples Description Path Last file date Today
Showng 0 t0 0 of 0 entries (fitersd from 1 total entries] Fist | Previous N Lasi
m | I . . . . .
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RDF Store Validation

e Some of the produced and addressed triples in indexing
could not be loaded and indexed since the code can be
wrong or for the presence of noise and process failure

* A set of queries applied to verify the consistency
and completeness, after new

re-indexing and new data integration

— Success rate is presently of the 99,999%!
e Non loaded: 0,00000638314%
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reconciiiation
e After the loading and indexing into the RDF store a dataset may
be connected with the others if entities refer to the same triples
— Missed connections strongly limit the usage of the knowledge base,
— e.g. the services are not connected with the road graph.
— E.g., To associate each Service with a Road and an Entity on the basis of
the street name, number and locality
e Data are coming from different sources, created in different

dates, from different archives, by using different standards and
codes.

e |nthe case of conflicting information the reputation of sources
has to guide in the data fusion.
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Examples:

Typos;

Missing street number, or replaced with "0" or
IISNC"’,

Municipalities with no official name (e.g.
Vicchio/Vicchio del Mugello);

Street names and street numbers with strange
characters (-, /,° ?, Ang., ,);

Road name with words in a different order ( e.g.

Via Petrarca Francesco, exchange of name and
surname);

Red street numbers (for shops);

Presence/absence of proper names in road
name (e.g. via Camillo Benso di Cavour / via
Cavour);

Number wrongly written (e.g. 34/AB, 403D,
36INT.1);

Roman numerals in the road name (e.g., via
XXVII Aprile).

Steps:

1.

2.

DISIT Lab (DINFO UNIFI), December 2014

pnciliation

SPARQL Exact match — match
the strings as they are

SPARQL Enhanced Exact
Match — make some
substitutions (Via S. Marta 2>
Via Santa Marta, ...)

Last Word Search — use only
the last word of street name

Use Google GeoCoding API

Remove ‘strange chars’ ( -, /,
°,?,Ang.,,) from Street
number

Remove ‘strange chars’ from
Street name

Rewrite wrong municipality
names

fntic InteropertbilitiE=:

tt[lwww.disit.dinfo.unifi.it
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Comparing different reconciliation approaches based on
e SILK link discovering language
e SPARQL based reconciliation described above

Method | Precision | Recall | F1

SPARQL -based reconciliation 1,00 0,69 0,820

SPARQL -based reconciliation +
additional manual review 0,985 0,722 0,833
Link discovering - Leveisthein 0,927 0,508 0,656
Link discovering - Dice 0,968 0,674 0,794
Link discovering - Jaccard 1,000 0,472 0,642

Link discovering + heuristics based

on data knowledge + Leveisthein 0,925 0,714 0,806

Thus automation of reconciliation is possible and produces

acceptable results!!

DISIT Lab (DINFO UNIFI), December 2014




B ol DISI b Di t buted Datalntell ceandﬁ hnologi
I
Y CNric ment ICe
ttp waw d nio.uniii.it

 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

e New services found, can be transformed into RDF
triples and added to the repository!
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Complete Address
of Extracted Web
Domain Owner

e D Organizations &

Qﬁ‘l Companies
t Address Array
Region |Province | City

Street| Street Buﬂdmg
Name [Number| Name

Latitude & Longitude
of Extracted
Locations

Final Users
.«

e-mail [Phone

NameNode

[ MapReduce |

Address [ HDFs |
Geo-Coding Extractor LT 1
Module (Hybrid Approach: NLP & : !
External Knowledge) DataNode
(o [p=T=TS
4 R

~ - - |
Gazetteers . P
' Crawler DB \

t 3 Ge-Lo Architecture

y_ Semantic Smart
' City Repository

\—/

[ [
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Localization via web crawiing

TABLE L COMPARISON TABLE REPORTING EVALUATION DETAILS FOR EVALUATION TASK 1: ADDRESS ARRAY EXTRACTION. AND TASK 2: GEOGRAPHIC
COORDINATES EXTRACTION (EMPLOYING BOTH THE SMART CITY REPOSITORY AND THE GOOGLE GEOCODING API).

Evaluation Tasks TP FP FN IN Precision Recall F-Measure
1) Address Array Extraction 74.5% 7.8% 5.9% 11.8% 90.5% 92.7% 91.6%
2a) (.?eogi (r;ihfc (oo:d:.umes E\.nacnon 5780 4,79 20 504 2.0% 07 50 66.2% 27 1%
(Smart City Semantic Reposiiory)
2b) Geographic Coordinates Extraction 48.9% 31.1% 11.1% 8.0 61.1% 31 5% 60.8%

(Google Geocoding)

» Precision rate for geographic coordinates extraction (employing the Smart City Semantic
Repository) has increased, with respect to the value obtained in the evaluation of address array
extraction.

» Slightly decreasing TN rate for Test (2a) with respect to Test (1): exploiting the extraction of high
level features (such as building names) allows the system to obtain correct coordinates even for
domains with incomplete Address Array.

» Recall rate for Test (2a) significantly decrease with respect to Test (1). This is due mainly to the
noise generated by the supplementary logic and the extended semantic queries required to obtain
the geographical coordinates.

» Higher Recall rate achieved when using the Google Geocoding APls: Google Repository is by far
larger than DISIT Smart City RDF datastore, so that it is able to index a huge amount of resources,

even if this can affect the precision rate.
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/IP names identification

e Searching RDF and/or MySQL stores looking for
VIP names (citations) into strings:

— Via Leonardo Da Vinci

— Piazza Lorenzo il Magnifico
— Palazzo Medici Riccardi

— Etc.

e The idea is to link those entities with LD/LOD
information as dbPedia information and
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1 (] fJJ i
\ r yal ' » | « )y //‘ : - y ' :
//H names idaentijic /f/Qf/
abcDefghijklmnopgrstuvwxyzX Al Dopetia | STATISTICHE =
D'Pages:1 234567891011 12 13 14 15 16 17 18 19 20 21 EclzpU Both SETTINGS

Enter here a new name ~~-~—-~——*--~—-~—*—-—~-~-——*—~m“—————-‘

[Daria Guerrini (CH| &
[Daria Marusica | @ | L B8 |
[Daria Menichetti || o | I | Axoid: urmn:axmedis:00000:0bj-e75313b5-90ab-4176-baab-aab19375eafc
IDaria Panettieri ” ° " ” (] I Field: Group £
Darimonde Odette ° ] Value: Dario Fo & Franca Rame Archive, CTFR, Milano, Italia
Dario Abela = Link: http://www.eclap.ew/urn:axmedis:00000:0bj:e75313b5-90ab-
= 4176-baab-aab19375eafc

IDario Aggioli ” o " ” IC] I K KR ROK R ROK KKK
Dario Antiseri ° ] Axoid: um:axmedis:00000:0bj:e3edb41e-cbl7-4ed5-a973-d516b000749b

io Arg [ Field: Gro:.}p _ _ ‘
Darfo enfo = = — Value: Dario Fo & Franca Rame Archive, CTFR, Milano, Italia
IDarlo Benedetti ” @ " ” I Link: http://www.eclap.ew'um:axmedis:00000:0bj:e3edb41e-cbl17-4ed5- ~
IDario Cincilla | @ | | | A———
[DarioDiDonato | o | | | e @
[Dario Ferrara ” ° ” ” I : :

. @ http://dbpedia.org/resource/Dario Fo
IDarlD Fo ” Q H ” I 5 34 2k 2 2% 2 3 3 28 o ok ok ok

J
| DFJ o | @ || & |
I Dario Fo“ “ V| ” (] I
Fo Dario 2 ]

Dario Gessati ° O]
Dario Glamorr | o | o] EE
lraeeze 222 . r =
http://www.disit. o&gl@&&% S %
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e Big Data Smart City Architecture
 Smart-city Ontology

 Data Ingestion and Mining

e Distributed and real time processes
* RDF processing /

* Smart City Engine

e Development Interfaces

e Sii-Mobility
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ymart C/f/ ri'[/g['//%
[Reasoning and Exploiting)

e Service Level Agreements
e Distributed SPARQL queries

* Decision Support System Processes
— Model processes

— Computes processes on the basis of data coming
from OD, PD, SD, RTD, SMD and soundages

— under construction
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REeasy and Exploiting==

Data processing

—) Proflled Services

d RDF Store Data / |nfo Renderlng )

+ indexes: - S
Data / info

SPARQL End point =) !

P __Exploitation.

Cltlzens Formation

Distributed processing

Distributed Scheduler
Admin. Interface

O Visual Query Graph

Distributed

Scheduler Database .
<> Linked Open' (.iraph
Data Analytics d

<> Service Map o |
W Deve'opers

<> Data Status Other SPARQL
web pages End pomts

Reasoning and Deduction Data Acting processors
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SCE Monitors city at level of

Active Objects/Query on the base of City Services

Entity Centric Search Analysis of correlations and causalities, based on hypothesis
driven

SCE Reads from RDF Store the City Service SLASs under control,
for example:

AVM have to provide information for the 80% of time, with maximum delay of 5%
Sensors have to provide service for the 80% of time

Parking should have not be always full ...

Forecasts have to be available in the XX % of the cases ..........

Taxi availability has to be higher than ..........

Queue on Service XXXX has to be shorter than 20 minutes in the peak hours..

For each City Service SLA an Active Process including:

Computing SPARQL Query
One or more actions to be executed: reshape, reschedule, change of service, ...
Send alerts to the Service responsible and to administrators

Graphs production with respect to reference triggering values
DISIT Lab (DINFO UNIFI), December 2014
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e Status: in progress
 SLA derived from Cloud SLA
* Model similar to Smart Cloud Engine of ICARO

=
o 4

VMs

=

Scheduler

Smart Cloud Engine 7 )
.~ DISIT - Distributed Systems and Internet Technology Lab

SLAs
i Id &
m (]

Alerts
| =
iy "

Cluster
o K
(]
[}

“¥ 394443

wv 394434

~+ 394430

~+ 394407

“¥ 394400

~v 394354

Sla

o
urn:cloudicaro:Semviceleve

|Agreement:mobmed

&

urn:cloudicaro:SenvicelLeve
lAgreement:log

-
urmn:cloudicaro:Senviceleve
|Agreement:inea-lab

urn:cloudicaro:Seniceleve
|IAgreement:icaro-disit

urn:cloudicaro:SenvicelLeve
lAgreement:disit-lab

-~
urn:cloudicaro:ServiceLeve
|Agreement:icaro-dev

@ DISIT Lab, Distributed Data Intelligence and Technologies

istributed Systems and Internet Technologies

Timestamp

2014-12-16 11:54:58

2014-12-16 11:53:57

2014-12-16 11:52:56

2014-12-16 11:51:59

2014-12-16 11:51:57

2014-12-16 11:51:01

ln eepartment of Information Engineering (DINFO)
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Alarms

Tot

15

23

46

Http://192.168.0.45
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e Big Data Smart City Architecture
 Smart-city Ontology

 Data Ingestion and Mining

e Distributed and real time processes
* RDF processing

* Smart City Engine /
e Development Interfaces

e Sii-Mobility
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Development Interfaces

e Service map: http://servicemap.disit.org

— service based on OpenStreetMaps that allows to search
services available in a preset range from the selected bus
stop.

e Linked Open Graph: http://log.disit.org

— a tool developed to allow exploring semantic graph of the
relation among the entities. It can be used to access to many
different LOD repository.

e Ontology Documentation: http://www.disit.org/6507,
— http://www.disit.org/5606, http://www.disit.org/6461

e Data Status Web pages: active
e Visual Query Graph: under development
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e Position on the map by:

— selected point, current position, bus-stop, municipality,
selected PIN

e Selecting services by kind, numbers, distances from
the position, as:
— Static data as: restaurants, museums, bus stops, etc.
— real time data as: sensors, parking, meteo, AVM,

 Connections to data model via Linked Open Graph
for understanding the RDF Storage data, ontology
and SPARQL queries, save and share models, etc.

* Change on map: kind, zoom, pan, etc. etc.
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Access and query: dbpedia, europeana, eclap,
geonames, gettyvocabulary, etc. etc.

Browse and define rendering graphs
Save and share graphs for reedit via email

Embed linked open data graph in your web
pages, selecting also relations you prefer

See JLVC publication
http://dx.doi.org/10.1016/j.jvlc.2014.10.003
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Data Status Web Pages

e Http://www.disit.org/6056 gruppo smart city

& PAGE

<
"
O

m

o<
s
O

™m

DataSet: Arte e cultura

Questa pagina web contiene informazioni aggiuntive al momento non gestite nella
tabella http://192.168.0.21/phpMyEdit-5.7.1/Table16.php

Azioni

DataSet: Banche

Questa pagina web contiene informazioni aggiuntive al momento non gestite nella

tabella http://localhost/phpMyEdit-5.7.1/Table16.php
Azioni

DataSet: Corrieri espresso

Questa pagina web contiene informazioni aggiuntive al momento non gestite nella
tabella http://192.168.0.21/phpMyEdit-5.7.1/Table16.php

Azioni

DataSet: Emergenze

Questa pagina web contiene informazioni aggiuntive al momento non gestite nella
tabella http://192.168.0.21/phpMyEdit-5.7.1/Table16.php

Azioni

Dataset: Enogastronomia

Questa pagina web contiene informazioni aggiuntive al momento non gestite nella
tabella http://192.168.0.21/phpMyEdit-5.7.1/Table16.php

Azioni

DataSet: Imprese del commercio

Questa pagina web contiene informazioni aggiuntive al momento non gestite nella
tabella http://192.168.0.21/phpMyEdit-5.7.1/Table16.php

Azioni

DATASET. ......MODELLO......NOME DEL DATA SET.............

Questa pagina web contiene informazioni aggiuntive al momento non gestite nella tabella

SORGENTE

= Identificativo del campo chiave del database
s link per vedere tabella del db
= posizione & nome del file scaricato, URL

PRIMA FASE

= descrizione del processo di ingestion, prima fase

L] one eventuali elaborazioni a mano e criticita

L e nomi di file di elaborazione a mano o java, o perl o che altro
a fasi del pr 550: parti a mano, parti con altri tool----= ETL

= dove sta 'ETL URL, come si chiama
L]

L]

L]

des one sommaria dell'ETL
d e e posizione dei file di output
contributor name

SECONDA FASE

DISIT Lab (DINFO UNIFI), Decembe

= descrizione del processo di ingestion, seconda fase
» descrizione eventuali elaborazioni a mano e criticita
= posizione URL e nomi di file di elaborazione a mano o java, o perl o che altro
= fasi del processo: parti a mano, parti con altri tool----> ETL
= dove sta 'ETL URL, come si chiama
» descrizione sommaria dell'ETL
s descrizione e posizione dei file di output (triple)
= contributor name

SEMANTIC MODEL

u Descrizione del mapping delle triple rispetto al KB
= contributor name

OPEN PROBLEM

= problemi residui:

= eventuali inconsistenze, element da rniconciliare
= suggerimenti per non portarsi questi errori avanti nelle pro;

contributor name for each commenta as: "Nesi: .....ccvviinnnees

ne ingestion

CONTRIBUTORS

= name of contributors and date of the last change
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///f//@f lopics f/f/f/fr;Jhc/

e Big Data Smart City Architecture
 Smart-city Ontology

 Data Ingestion and Mining

e Distributed and real time processes
* RDF processing

* Smart City Engine

o Developmentm}b&{
* Sii-Mobility
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— . sigs
SI-IYIooifity

Title: Support of Integrated Interoperability for Services

to Citizens and Public Administration

O?Liec;ie\lsj:ction of social costs of mobility; (/ S""'MOb’hty //

2. Simplify the use of mobility systems; /3

3. Developing working solutions and application, W|th testlng rr‘lemods

4. Contribute to standardization organs, and establishing relationships with
other smart cities’ management systems.

—
‘

The Sii-Mobility platform will be capable to provide support for SME and Public
Administrations. Sii-Mobility consists in a federated/integrated interoperable
solution aimed at enabling a wide range of specific applications for private
services to citizen and commercial services to SME.

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.; LiberolLogico, MIDRA; ATAF; Tiemme; CTT Nord;
BUSITALIA; AT.A.M.; Sistemi Software Integrati; CHP; Effective Knowledge; eWings; Argos
Engineering; Elfi; Calamai & Agresti; KKT; Project; Negentis.

Link: http://www.disit.dinfo.unifi.it/siimobility.html

/?
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Comments from i
s : M facebook [ -y
citizens, Social Media _

WUICSCESI

Materlals.i L'"kedm
Sensors for % ‘ |biuas)

prlvate transport

AVM Public - =l

ansport g
Sensors, | Tl 7i

)

monitoring system

Parking <>

Sensors

Traffic monitoring, A
highways

Telematic
passages, ZTL

; . i o olice, 118s%
Railways Environmenta P ’ \’ =

: . Ordinances: events
parameters Public Services :
- . _ . large scale works[ *
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Sii-Mobility: main scenarious

* solutions of connected guide / path

— personalized services, alarms, vehicle / person receives commands and information in real time, personalized
and contextualized;

e Platform of participation and awareness

— toreceive information from the citizen, the citizen as Intelligent Sensor, to inform and educate the citizen,
through totem, mobile applications, web applications, etc .;

e personalized management of access policies

— Incentive policies of deterrence and the use of the vehicle, Credit mobility, flow monitoring;

* interoperability and integration of management systems

— contribution to standards, testing and data validation, data reconciliation, etc .;
* integration of methods of payment and identification
— Political pay-per-use, monitoring user behavior;
e dynamic management of the boundaries of the areas controlled traffic
— dynamic pricing and category of vehicles;
e management shared network data exchange between services (PA and private)

— data reliability and separation of responsibilities, integration of open data, reconciliation, ... .;

e monitoring of supply and demand of public transport in real time

— solutions for the integration and processing of data.

7 sii-Mobility ) 95
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Sii-Mobility Architecture

Support of Integrated Interoperability
<> Decision Support Control Interface

Fleet Manager API

AVM Manager API Operation Center Support

Monitoring Interface

Simulation Support

TPL Manager API

Data analytics Support ————__Infomobility and publication
Ticketing Support participation and awareness

- latform
Booking Support -T_
Web App and
Totem E

Mobile App '

ZTL Manager API

propagation

Parking Manager API

Kit for vehicle and actuators

Path Planning Support

data aggregation, actions

Highways Manager API

]

M an age me nt SySte ms Timetables, routes, stops,

actual values, political

profiles, cost
models,

Info. Services for
Totem, Mobile, ..

<
]
o
i
©
2 35
S5
action, etc.. users,...__“ - E E
— e
| Environmental Data acqg. | T & Social Intelligence & ° :
'. | OrdinancesDataacg. || %D Data validation § ot
m,u# I . . < .7) = .;
Ctee: Social Media Dataacg. || © @ Data integration 2 =
Uity =3 g S @ | other Sii-Mobility APl j€=>
sensors and || Mobile Operator Data acq | e Geo Referencing % T
Detection . c Qo — = <>
Equipment [l—sensibleDataacg__][ = o Additional algorithms..... S LAP' for other SC Cent.
[l —
= o 5 o o .
| Emergency Dataacq | 8 )I Big Data processing grid J' national central APl [€=>>
| Open Data acquisition | -
- Interoperability to and from other
Data integrated from/to the area integrated management systems

Sii-Mobility HW Infrastructure




UNIVERSITA = - o0 @ @ DISIT Lab, Distributed Data Intelligence and Technologies
DEGLI STUDI L - f Ll Distributed Systems and Internet Technologies
FIRENZE ) ”- O l l y Department of Information Engineering (DINFO)

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

 Experimentations and validation in Tuscany
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Other Smart
Cities centrals

sii-Mobility -

N2 A NN

Public Administrations
Enterprises iR
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Smart City Group on DISIT and several slides: www.disit.org

P. Bellini, M. Benigni, R. Billero, P. Nesi and N. Rauch, "Km4City Ontology Bulding vs Data Harvesting
and Cleaning for Smart-city Services", International Journal of Visual Language and Computing,
Elsevier, http://dx.doi.org/10.1016/j.jvlc.2014.10.023, P. Bellini, P. Nesi, A. Venturi, "Linked Open
Graph: browsing multiple SPARQL entry points to build your own LOD views", International Journal of
Visual Language and Computing, Elsevier, 2014, DOI information:
http://dx.doi.org/10.1016/j.jvlc.2014.10.003 ,

A. Bellandi, P. Bellini, A. Cappuccio, P. Nesi, G. Pantaleo, N. Rauch, "ASSISTED KNOWLEDGE BASE
GENERATION, MANAGEMENT AND COMPETENCE RETRIEVAL", International Journal of Software
Engineering and Knowledge Engineering, World Scientific Publishing Company, press, vol.32, n.8§,
pp.1007-1038, Dec. 2012, DOI: 10.1142/5021819401240013X

P. Bellini, M. Di Claudio, P. Nesi, N. Rauch, "Tassonomy and Review of Big Data Solutions Navigation",
as Chapter 2 in "Big Data Computing", Ed. Rajendra Akerkar, Western Norway Research Institute,
Norway, Chapman and Hall/CRC press, ISBN 978-1-46-657837-1, eBook: 978-1-46-657838-8, july
2013, pp.57-101, DOI: 10.1201/b16014-4

P. Nesi, G. Pantaleo and M. Tenti, "Ge(o)Lo(cator): Geographic Information Extraction from
Unstructured Text Data and Web Documents", SMAP 2014, 9th International Workshop on Semantic
and Social Media Adaptation and Personalization, November 6-7, 2014, Corfu/Kerkyra, Greece.
technically co-sponsored by the IEEE Computational Intelligence Society and technically supported by
the IEEE Semantic Web Task Force. www.smap2014.org

P. Bellini, P. Nesi and N. Rauch, "Smart City data via LOD/LOG Service", LOD2014, Workshop Linked
Open Data: where are we?, organized by W3C Italy and CNR, Rome, 2014

DISIT Lab (DINFO UNIFI), December 2014 99



& UNIVERSITA 5 D == DISIT Lab, Distributed Data Intelligence and Technologies
2 | DEGLI STUDI ) § 1 Distributed Systems and Internet Technologies

)3 -~ 4 Department of Information Engineering (DINFO)
FIRENZE Rt \ & http://www.disit.dinfo.unifi.it

(\l

Blg Data Smart City
processes anad tools

Distributed Data Intelligence and Technologies Lab
Distributed Systems and Internet Technologies Lab

Prof. Paolo Nesi

DISIT Lab

Dipartimento di Ingegneria dell’ Informazione
Universita degli Studi di Firenze

Via S. Marta 3, 50139, Firenze, Italia

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

paolo.nesi@unifi.it
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