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of the public d
the web and s
according to t
local policies.
Coordinate ur
service during
operations. 
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Lab testing
testing 

Lab testing
testing 

Lab testing
testing 

Lab testing
testing 

Lab testing
testing 

Lab testing
testing 

Lab testing
testing 

Lab testing
testing 

n method 
g & field 

g  
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emergencies 

 Provide emer
to external so
mass alerts a
may instruct p
move in case

Integration wi
terminal/ road
provide inform

Provide speci
event 

 Integrate info
transport and
management 

Integrate Vide
Systems to di
recorded vide
user 

Receive diagn
from physical
devices for or
extraordinary 

Receive diagn
from cyber inf
ordinary and e
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mation 

ific SOP in case o

rmation from 
 traffic 
 systems 

eo Surveillance 
isplay live and 
eo streams to the

nostic information
 infrastructure 
rdinary and 
 maintenance 

nostic information
frastructure for 
extraordinary 
 

ctively by 
actions during the
y implementing 
ctions and 
e cooperation 
different involved
ding to the 
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f these differe
 processes w
a update, and

Florence (and 
 a set of diffe
OIs) on the te
major GOV se
dataset other 
ected with th
vulnerability 
od levels; vi) 

c. 

aunched by th

from different 
atic and real ti
 sent to the ‘D
 right modality
ctly manage th

_01, ERMG_0
1 
ollect a wide 
re are data av
any) mainly co
 Moreover, th

e reused in RE
ther static or re

2, ERMG_03,

rivate Data co
on is publis

ch as html, x
to web reso
 real time or s
rting in a spec
 different mun
nt kinds of dat
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d it allows dis

 in some cas
erent aspects
erritory (includ
ervices, ambie
ETL processe

he resilience 
analysis; iii) 
landslides and

 

he data collect

sources  
me data 
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he information

2, ERMG_03,

set of data 
vailable, alread
oming from In
ey also descri
ESOLUTE and
eal time inform

, ERMG_04, 

oming from th
shed by gov
xml, csv, shp,
ources. More
semi-real time
cific time and 

nicipalities, eve
ata, as describ
d. The veloci
stinguishing s

ses in all the 
s and can be 
ding, museum
ent data, weat
es will be dev

aspects, su
relations wit

d earthquakes

tion interfaces

n interfaces’ bl
y, data licence
n flow. 

, ERMG_04, 

regarding mo
dy existing in 
ntelligent Tran
ibe and mode
d will be integ
mation.  

 

he city and 
vernmental 
 etc., and 

eover, the 
e modality 
 are going 
ents in the 

bed above, 
ty of data 

static from 

 Tuscany) 
reused in 

ms, tourism 
ther status 
veloped in 
ch as: i) 
th Critical 
s, etc.  vii) 
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ock to 
, data 

obility and 
the City of 

nsportation 
el solutions 
grated with 



RESOLU

 
WWW: w
Email: inf

Compone
architectu

Input 

Output 

 

4.1.1.4 

Compon
Requirem
matching 
Function 

 

TE D4.1 Back

www.resolute-e
fores@resolut

ent 
ure 




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SoA_
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collec
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the d
dispo






k end referenc

eu.org 
te-eu.org 

 Dataset re
Agencies 

 ETL Proc
and havin

o c
o c
o a

l
s

ork Data 

Network Data
_01, SoA_04, 
G_20, ERMG
mobile apps p
amental to tak
ng from the W
cting their act
blish what the
ideas and nec

managed to e
data aggregati
osal of CERTH
 An Engine
 An Engine

(http://app
 Developm

' simulatio

ce architecture

elated to the c
 and PAs) 
esses to be a

ng the followin
collecting the d
capable to ma
associated wit
aunch each p
source info, et

a  
SoA_05, USR
_21, ERMG_3

play an import
ke care of the
Wi-Fi, or sens
tivities and tha
e citizens' pref
cessities, etc. 
laborate new 
on layer). In o

H and DISIA fo
e for the users
e to realized A
p.comune.fi.it/

ment of: Testin
on (http://www

e and specifica

 

city mobility as

utomatically la
ng features: 
data coming f

anage both sta
th a descriptio

process in the 
tc.) and correc

R_35, ERMG_
31, ERMG_51
tant role of ou
eir presence. 

sors networks 
at are fundam
ferred service
 The data coll
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order to inges
or developing 
s’ tracking: tha
Apps such as 
/app/a0025.ht
ng Applications
w.km4city.org/a

ations 

spects (mainly

aunched by th

from different 
atic and real ti
on, sent to the 
 write modality
ctly manage th

_01, ERMG_0
1, ERMG_31, 
ur lives, for th
 It can be us
 having inform

mental, for exa
es are, what c
lected through
 the ‘Data Ana
t this kind of i
 new Apps and
at can be integ
the ‘Firenze d
ml, http://www
s, such as the
app) 

 
y coming from 

he data collect

sources  
me data 
 ‘Data collectio
y (e.g.: validity
he information

2, ERMG_03,
ERMG_32 
is reason in a
eful to receiv

mation related
ample to stud
can be improv
h this compon
alytics for hum
nformation, th
d instruments
grated in other
ove, cosa… K

w.disit.org/678
e one realized 

 

 Public Transp

tion interfaces

on interfaces’ 
y, data licence
n flow. 

, ERMG_04, 

a smart city co
ve real time in
d to the citize
dy the citizen’s
ved for them,
ent will be dir

man behaviou
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: 
r Apps  

Km4City’, 
80)  
 for the ' Mugn

 

port 

s block 

 block to 
e, data 

ontext it is 
nformation 
ns' habits, 
s flows, to 
 to collect 
ectly used 
r block’ (in 
ools are at 

none 2016 
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Function 
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


Twitter Da

ent Twitte
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SoA_
ERM
This 
(spec
tuned
synta
at dis
abov
the s
perfo
Natur
provi
etc.),
way, 
mode
speci
alert 
dedic
In mo













 
An in
draft 
Prote
relate
(http:
 
More
aspe

k end referenc

eu.org 
te-eu.org 

 Informatio
 Statistical

etc. 

ata  

er Data  
_01, SoA_04, 
G_20, ERMG
functional com

cifically, Twitte
d to monitor o
ax. The twitter
sposal for the
e described fe
same time: of
orms different 
ral Language 
de analysis re
 sentiment po
 the contextua
e, this compo
ifically defined
signals or oth

cated APIs, wi
ore detail, the 
 Create on
 Create an
 Provide p

registratio
 Download
 Provide fu

per users
 Perform v
 Perform a

o t
o d
o d
o g
o d

 Perform N
channel a
extracted 

nstance of the
 at the ' Mug
ection of Flore
ed to resilienc
://disit.org/rttv/

eover, the too
cts and servic

ce architecture

on coming from
l data about u

SoA_05, USR
_21, ERMG_3
mponent is de
er data) throu
one or more S
r Data Module
e RESOLUTE
eatures. This t
ffline and rea
types of anal

 Processing (N
esults, tempo

olarity at chann
al knowledge 
onent perform
d channels, in
her type of ac
th the Integra
 Twitter Vigilan
ne or more cha
nd activate mu
public access t
on);  
d data sets for
ull access at 
, etc.;  

visual view thr
analyses at lev
trends of the S
distributions o
distributions a
geographic dis
distributions re

Natural Langu
and search, s
 keywords, no

e Twitter Vigila
none 2016 ' 
nce, is at disp
e activities in 
/index.php?p=

l, having the 
ces that will be

e and specifica

 

m wifi or sens
ser profile, de

R_35, ERMG_
31, ERMG_51
evoted to col

ugh the creatio
Search Querie

e is realized th
E project: Tw
tool continuou

al time. In the
lysis, such as
NLP) and Sen
ral trends and
nel and searc
 of the RESO

ms a real-time
n order to mo
ctions, sugge
tion ESB laye
nce tool prese
annels to mon
ultiple channel
to their chann

r refined analy
the channel h

roughput grap
vel of channel
Search Querie
on population a
about other tag
stribution of tw
egarding twee

uage Processi
showing temp

ouns, adjective

ance Real Tim
simulation, st

posal in order 
the RESOLUT

=chart_singlec

 above descr
e added and 

ations 

or networks 
escribing their 

_01, ERMG_0
1, ERMG_36, 
lect and analy
on of dedicate
es on Twitter 
anks to the us

witter Vigilance
usly operates 
e former mod

s statistics and
ntiment Analys
d statistics (at

ch level for key
OLUTE Data S

 analysis (bo
onitor and det
stions etc. Th

er and the Data
ents the follow
nitor and collec
ls, that may us
els analysis (a

ysis;  
history of Use

hs and export
, search, user

es as reported
and activities o
gs/keywords;  
witters of singl
et and re-twee

ing (NLP) and
poral trends a
es, verbs, has

me tool, realiz
tudied and cr
to be taken as
TE context,  
channel&cana

ribed features
will complete 

activities done

2, ERMG_03,
ERMG_32 
yze data stre
ed thematic c
with a sophis

se of the tool, 
e (http://www.
in two differen

de, it accumu
d trends abou
sis (SA) of tex
t level of chan
ywords, adjec

Storage will be
th statistics/tr
tect critical co
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a Collection In

wing functional
ct Twitter data
se new or the 
as in the chan

er's content pe

 them in differ
rs, tweets, retw
 in the above 
of users;  
 
e or multiple c
ts. 

d Sentiment A
and providing
htags and me

ed for RESOL
reated in colla
s a sample for

le=mugnone2

, will be enric
the RESOLUT

e by the users

, ERMG_04, 

eams from soc
channels, whic
sticated and e
 already deve
.disit.org/tv) h
nt working mo
ulates Twitter 
ut messages a
xt messages, 
nnel and sea

ctives and verb
e enriched. In
rends and NL
onditions and

nt will interface
nterfaces. 
lities: 
a; 
 same Search
nnels accessib

er channel, p

rent graphic fo
weets, etc.:  
 figure;  

channels;  

Analysis (SA) 
g separate an
entions; 

LUTE and pre
aboration with
r possible futu

2016).  

ched with the
TE ‘Twitter D

 

s in a city, 

cial media 
ch can be 
expressive 
eloped and 
having the 
odalities at 
 data and 
and users, 
in order to 
rch, users 
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n the latter 
LP-SA) on 
 providing 
e, through 

h Queries;  
ble without 

er search, 

ormat;  

at level of 
nalysis for 

esented in 
h the Civil 
ure actions 
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thus 





  

 






Other 

ent Othe
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SoA_
ERM
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city. 
resilie
RESO
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eu.org 
te-eu.org 

developing  a 

 Twitter Vi
o d
o A

 Twitter Vi
o d
o P

p
o M

o
m

o A
o I

 Twitter Da
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searches 
 Natural La
 Temporal

er 
_01, SoA_04, 
G_20, ERMG
Component p
Many differen
ence aspects.
OLUTE goals.
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 new tool (Twi

gilance tool: 
development o
Adding of rule

gilance Real T
development o
Providing real
processed thro
Monitoring an
operating on 
message via e
Adding of rule
Integration wit

ata Stream 
l data about u
 (e.g. hashtag
anguage Proc
 trends and re

SoA_05, USR
_21, ERMG_3

provides a set 
nt kinds of dat
. In this sense
. 

e and specifica

 

itter Vigilance

of the tool rea
es for resilienc

Time tool: 
of the tool rea
 time analytic
ough NLP and

nd detecting c
the Real Ti

email or mobil
es of firing for r
th Enterprise S

ser profiles an
gs, mentions) 
cessing and S
esumes 

R_35, ERMG_
31, ERMG_51
 or tools to cr
tasets are rele
e the Platform

ations 

 Real Time to

lized to calcul
y 

lized to calcul
s on processe
d SA; 
critical conditio
me module, 
e. 
resilience and
Service Bus (E

nd messages 

entiment anal

_01, ERMG_0
1 
reate ETL proc
evant to analy
 is Open to in

ol): 

ate firing rules

ate firing rules
ed data about 

ons, through 
and consequ

 risk managem
ESB) and the 

grouped by th

ysis of messa

2, ERMG_03,

cesses to pro
yze and solve 
ngest all the d

s, periodic cal

s, real time ca
t messages, u

the Firing Ru
uently providi

ment 
 FRAM 

hematic chann

ages  

, ERMG_04, 

ovide data rela
 problems con
ata relevant t

 

culation; 

alculation; 
users, data 

ule Engine 
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nels and 

ated to the 
nnected to 
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4.1.2.1 
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www.resolute-e
fores@resolut

ent 
ure 




1.2 Data 

Data fusio

ent Data 
ments 

 
SoA_
ERM
The w







 
The s
accou
risks 
flood 
 
In ord
and a



k end referenc

eu.org 
te-eu.org 

 Other Dat
 ETL Proc

collection
o c
o c
o a

l
s

 aggregatio

on  

 Fusion  
_01, SoA_02, 
G_21, ERMG
work done in t
 Quality Im

and inacc
datasets, 
applicatio
accuracy,

 Triple gen
for every 
RESOLUT
defined w
domain a
purpose t
Acquisitio

 Reconcilia
referring t

starting ontolo
unt the followi
 and vulnerab
 levels; vi) lan

der to realize t
at disposal of t
 RIM tool, 

ce architecture

tasets useful t
esses or Algo
 interfaces blo
collecting the d
capable to ma
associated wit
aunch each p
source info, et

on sub-lay

USR_35, RM
_31, ERMG_5

this Compone
mprovement (Q
curacies. For t
 if necessary, 

ons, taking into
, absence of d
neration and A
dataset that h
TE Semantic 

within referring 
nd Open Sour
o semantically

on sub-layer in
ation (R) task 
to the same co

ogy model (Km
ng aspects re
ility analysis; i
dslides and e

this module, th
the RESOLUT
 RDF Indexing

e and specifica

 

to reach the R
orithms to be a
ock and having
data coming f

anage both sta
th a descriptio

process in the 
tc.) and correc

yer  

G_01, ERMG
51, ERMG_17
nt can be divid

QI): the datase
this reason it is
 in order to pro
o account the 
duplication, int
Aggregation (T
has been proce
Data Storage 
 to a City Onto
rce Ontology K
y integrate all 
n an RDF Data
 tries to solve 
oncept but co

m4City, http://w
elated to the re
iii) relations w
arthquakes, e

he following to
TE consortium
g Manager: fo

ations 

RESOLUTE go
automatically l
g the following
from different 
atic and real ti
on, sent to the 
 write modality
ctly manage th

G_02, ERMG_0
7,  
ded in the follo
ets ingested c
s necessary to
oduce reliable
followng aspe

tegrity, etc.  
T): this phase 
essed. The tri
 and are base
ology (that wil
Km4City, http
 the different i
a store (Resol
 the lack of co
ming from diff

www.disit.org/
esilience activ
ith Critical Infr

etc.   

ools will be us
m, (https://githu
r the RDF inde

 
oals  
aunched/proc
g features: 
sources  
me data 
 ‘Data collectio
y (e.g.: validity
he information

03, ERMG_04

owing phases
an contain a s
o increase the
 and useful in

ects: complete

generates RD
ples created a
d on a model 
l be realized s
://www.disit.or
nformation co
ute Data Stora
herence amon

ferent data set

6506), will be 
ities: i) underp
ractures; iv) w

ed, already de
ub.com/disit): 
ex generation 

cessed by the 

on interfaces’ 
y, data licence
n flow. 

4, ERMG_20, 

s: 
set of different
e quality of the
nformation for 
eness, consist

DF triples from
are stored in t
 built on relatio
starting from th
rg/6506) with t

oming from the
age). 
ng indexed en
ts. 

 enriched takin
passes, bridge

wi-fi flows (peo

eveloped by D
 
 the RDF Inde

 

 data 

 block to 
e, data 

t errors 
e 
next 
ency, 

m QI data 
he 
onships 
he multi-
the 
e Data 

ntities 

ng into 
es, etc. ii) 
ple); v) 

Disit Lab 

ex 
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4.1.2.2 

Compon
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Function 

TE D4.1 Back

www.resolute-e
fores@resolut



ent 
ure 




Data valida

ent Data 
ments 

 
SoA_
ERM

This 
check
datas
DataC
verifie
In ord
and a







k end referenc

eu.org 
te-eu.org 

Manager 
(http://ww

o A
r

 RDF Lice
Services o
real‐tim
providing 
applicatio
licensing 
via API w

o A
e

 Ingested d
 Triples fo

ation  

 Validation 
_03, RMG_01
G_51, ERMG

component is
king the corre
set, a validat
Cube is well-f
es the consist
der to realize 
at disposal of T

 SPARQL 
Storage (

 Service M
map bas
Ontology 
data com
services, 

o A
p
d
r
l

 LOG / LO
may selec

ce architecture

produces a sc
ww.disit.org/67
Actions realise
rebuilding the 
nsing CAS, IP
on smart city a
e) coming from
 access to agg

ons has to be v
models by: i) A
ith coherent li
Actions realise
extention to a 

dataset 
r the RDF Sto

, ERMG_02, E
_18,  

s created in o
ctness of the 
ion of the tri
formed. This v
tency of the fu
this module, 
The RESOLU

 frontend tool,
http://log.disit.

Map (http://s
ed query inte
 and reasonin

ming from Flo
educational in
Actions realise
purpose of de
datasets: i) un
relations with 
andslides and

OD. This is a 
ct the bus line

e and specifica

 

cript according
708, http://www
ed in RESOLU
 index (somet
PR manageme
are typically b
m different so
gregated data
very careful an
Aggregating d
censes. 
ed in RESOLU
 role for the C

ore (Resolute S

ERMG_03, ER

order to apply
system. Given
iples has bee
validation is e
undamental co
the following 

UTE consortium

, realized to m
.org/sparql_qu

servicemap.
erface to acc
ng tools (get t
orence, and T
nstititions, bus
ed in RESOLU
eveloping new
nderpasses, b
 Citrical Infrac
d earthquakes

 web interface
es, and the se

ations 

g to the index 
w.disit.org/dru
UTE and invol
imes takes tw
ent (http://www
based on a larg
ources. Theref
a with the aim 
nd provide sup
data; ii) Provid

UTE and invol
ivil Protection 

Semantic Data

RMG_04, ERM

y validation a
n the complex
en executed 

executed by ru
onstraints.  
tools will be u
m: 

make guided s
uery_frontend

.disit.org/W
cess at the T
the document
Tuscany, abo
s stops, parkin
UTE and invo

w Apps. B) vis
bridges, etc. i
ctures; iv) wi-

s, etc.   

e tool connec
evice to discov

 descriptor and
pal/?q=node/6
ving this tool: 
ice)  
w.disit.org/dru
ge amount of 
ore, a data ag
of setting up m
pport for mana

ding aggregate

ving this tool: 
 (operator) 

a Storage) 

MG_20, ERMG

nd verification
xity of structure
in order to v

unning a set o

used, already 

sparQL querie
)  

ebAppGrafo
Transport Sys
t) populated b
out: trasportat
g, and much m
lving this tool:
sualization of 
i) risks and v
-fi flows (peop

ted with the S
ver the correla

d the RDF sto
6764 ).   
 i) tool usage; 

pal/?q=node/6
 data sets (sta
ggregation ser
mobile and we
aging the diffe
ed data and se

 i) tool usage; 

 

G_21, ERMG_

n techniques 
re implemente
verify that the
of SPARQL qu

 developed by

es on the RDF

o/mappa.js
stems and S

by more than 
tion, points o
more.  
: A) tool usage
the added RE

vulnerability an
ple); v) flood 

Service Map: 
ations and to 

 

ore target, 

 ii) 

6877). 
atic and 
rvice 
eb 
erent 
ervices 

 ii) 

_31, 

that allow 
d for each 
e realized 
ueries that 

y Disit Lab 

F Km4City 

p). It is a 
Smart City 

300 open 
of interest, 

e, with the 
ESOLUTE 
nalysis; iii) 
levels; vi) 

 the users 
 access at 
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4.1.2.3 

Compon
Requirem
matching 
Function 

TE D4.1 Back

www.resolute-e
fores@resolut

 

ent 
ure 




RESOLUT

ent RESO
ments 

 
SoA_

A set
dispo











More








k end referenc

eu.org 
te-eu.org 

the sema
o A

p

 Query ma
 Statistics 

TE User Data

OLUTE User 
_01, USR_34,

t of services r
osal for RESO
 Informatio

among ge
 Informatio
 Informatio
 Informatio
 Informatio
 Informatio
 Engagem
 Recomme

referred to
learning s
single use
available,
allowed o

eover, the follo
 APIs invo
 APIs capa
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 OD Matrix
 Recomme
 Security r
 Engagem

o A
o A

ce architecture

ntic model exp
Actions realise
purpose of dev

ade on the RE
 and the Syste

a Storage  

 Data Storage
 ERMG_08, E

elated to Data
OLUTE to prov
on about flow
eographical clu
on about activ
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on about users

ment tool 
ended tool: it
o: i) automatic
solutions for 
er statistics, e
 many types 

only under spe
owing will be d
olving resilienc
able to provide
ow Mobile too
x, People flow
endation tool a
related aspect

ment tool:  
Addition of rul
Addition of rul

e and specifica

 

pressed and r
ed in RESOL
veloping new 

ESLUTE Sema
em validity 

e 
ERMG_09 
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vide (http://km4
ws of people 
usters  

ve users  
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s or profile act
 of the day act
s’ speed 

t allows to ac
c production o
users' behav

etc. iii) heatm
 with many p

ecific request. 
developed: 
ce aspects 
e data and hin
ol located on A

w monitoring fr
and suggestio
ts and user be

es to the virtu
es for civil pro

ations 

represented as
UTE and invo
 Apps.  

antic Data Sto

r Human beha
4city.org): 
configuration 

 (sent, viewed
tivity 
tivity 

ccess all con
of recommend
vior; ii) users' 

map for catego
parameters. T

nts to the CER
Apps of differe
rom Apps and 
on production 
ehavior for saf

ous behavior 
otection opera

s Linked Open
olving this tool

rage  

avior APIs it a

 from Apps t

d, disliked) 

nfigurations an
dations for use
 behavior tre
ory of users, e
The access to

RTH and DISIA
ent kinds 
 wifi 
via computing
ety  

resilience and
tors 

n Graph.  
l: i) tool usage

 

already avalila

tracking and 

nd data prod
ers of the App
ends, general 
etc. dynamic 

o the dynamic

A Apps 

g algorithms  

d disaster relie

 

e, with the 

ble and at 

from wi-fi 

duced and 
p, machine 
 statistics, 
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ef 
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4.1.2.4 

Compon
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Function 
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www.resolute-e
fores@resolut

ent 
ure 

This 
(clust

Flows
Profil
User 

A
P
A
R
P
R
U
P
U
T
P
U
U
P
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