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» 1st Day: General overview (1 day, 6 hours)
 2nd Day: Dashboards, how to build and manage them (4 hours)
* 3rd Day: |IOT Applications development, IOT Devices, IOT Networks (4 hours)

* 4th Day: Data Analytics, in R Studio, In Python, how to integrate with IOT
Applications (4 hours)

 5th Day: Data Ingestion, Data Warehouse, ETL Development, Data Gate, IOT
Device Data ingestion, etc.. (5 hours)

* 6th Day: Snap4City Architecture, How To Install Snap4City (3 hours)

e 7th Day: Smart city API (internal and external) Web and Mobile App
development tool kit (4 hours)

A number of the training sections include exercitations
Updated versions on: https://www.snap4city.orq/501
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Recall on Snap4City Architecture

Dashboard Usage and Authoring

— Dashboard usage vs Widgets

— Multi Data Map Widget

— Unified Data and Services Inspection (data inspector)
— Data Inspector vs Data Processes Details

— From Data to Graphic Widgets

— GIS Data Gathering /Connection

Dashboard Creation & Exercitation

— Dashboard Creation, Exercitation
— Synoptics and Custom Widgets Creation
— Dashboards Intelligence on Web and Mobile Devices
— Dashboard ChatRoom and Notifications
Data Type Management GDPR Compliant

— Dashboard Listing, Managing, Sharing, Delegation
— Dashboards GDPR Management
— Personal Data Management GDPR Compliant: POI, Data, KPI

Snap4City and Km4City Projects
Acknowledgments

Snap4City (C), November 2019
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Connect external
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Analytic algorithms

personal
services

Promote
Applications &
Dashboards

Advanced Smart
City API,
MicroServices

Collaborative

Produce City
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Monitor
City Platform
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Users desk
events . . Case
rae L|censmg,‘ Studies
Industries <l sEniEae partnerships Research
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Early Adopters Start-ups
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smart City services

Analysis & Design Data Analytics

Data Analytics
Development

Data
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\ / | Development
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Data
Ingestion

Dashboard
Development

_-" Development

Deploy ’

Deploy

Publication
Production
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AND INTERNET
TECHNOLOGIES LAB

DINFO
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»

Snap4City: Builder of Senti

¢VSNAP/crry

lent Cities Solutions

Dashboards with data driven |OT Applications enforcing intelligence

IOT and data World

Dashboards and Apps

|IOT Applications > —

My IOT Devices Big Data Analytics, Artificial Intelligence

Snap4City (C), November 2019




URBAN PLATFORM: SMART CITY IOT AS A SERVICE AND ON PREMISE

IOT APPLICATIONS - INSTANT APPS DASHBOARDS & APPLICATIONS MOBILE & WEB APPLICATIONS

([ RIATLETE

DATA DRIVEN APPLICATIONS ¢ REAL TIME CONTROL ROOM ¢ SITUATION ROOM ¢ OPERATOR DEVELOPMENT KIT ¢ SUGGESTIONS » MOBILE APPS
PROCESSING ¢ BATCH PROCESSING ¢ ANY DASHBORDS * BUSINESS INTELLIGENCE « WHAT-IF ANALYSIS * MONITORING PANELS * PLATFORM UTILITIES ¢
PROTOCOL & FORMAT * DECISION SUPPORT * SIMULATIONS « RISK ANALYSIS « READY TO USE SMART APPLICATIONS

RESILIENCE ANALYSIS

MICROSERVICES & ADVANCED SMART CITY API

APPLIANCES
CONTAINERS

LIVING LAB - DEV TOOLS - COWORKING BIG DATA - DATA ANALYTICS DATA ANALYTICS TOOLS - MICRO-APPLICATIONS

* LOCAL GOVERN

STAKEHOLDERS * GDER + OPEN IOT DEVICES
CITY USERS * SECURITY « |OT EDGE
IN-HOUSE * PRIVACY « |OT GATEWAY
ENERGY OPERATORS * ASSESSMENT * PAX COUNTERS
MOBILITY OPERATORS SRAUDITING + |OT BUTTONS
« COMMERCIAL el IOT DIRECTORY + SERVICE MAP PREDICTIONS » ANOMALY DETECTION * WHAT-IF ANALYSIS *» TRAFFIC FLOW RECONSTRUCTION * ORIGIN-
OPERATORS RESOURCE MANAGER * DATA GATE DESTINATION MATRICES » SOCIAL MEDIA ANALYSIS » OFFER VS DEMAND ANALYSIS + ENVIRONMENTAL DATA ANALYSIS
e RV S ERATONS R STUDIO « ETL AND PREDICTIONS + REAL TIME HEATMAPS * ROUTING + ALERTING * EARLY WARNING * PERSONAL AND VIRTUAL
ksl ASSISSTANTS * SMART SOLUTIONS * SMART SHARING * PARTECIPATORY
s « TEST CASES, SCENARIOUS, VIDEOS, HACKATHONS
i it el sty i KMA4CITY DATA AGGREGAT KNOWLEDGE BASE - EXPERT SYSTEM OF THE CITY - BIG DATA STORE
« START-UPS :
o ASSOCIATIONS * TRAINING TUTORIALS, COMMUNITY MANAGEMENT
IOT MNG - DATA MNG - DATA INSPECTOR - PROCESS MNG - USER ENGAGEMENT - GDPR MNG ...

LEGACY & PERSONAL
CITY UTILITIES OPEN DATA EXTERNAL Siva 10T / I0E BROKERS INDUSTRY 4.0 Jll SOCIAL MEDIA
‘ SERVICES
X7 a
W - :
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* Resource Manager

=
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Dashboards (Public)
Knowledge and Maps ¥~
Micro Applications
External Services

Data Set Manager: Data Gate

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

UNIVERSITA
DEGLI STUDI

DINFO

PARTIMENTO DI

FIRENZE | B cone

t Dashboards

ServiceMap for data comparison

Passive

Public (DISIT)

Development Tools ¥

Management

Help and Contacts ¥

Documentation and Articles ¥

Km4City portal

DISIT Lab portal

-

Public (DISIT)

Snap4City - App dashboard
|OT apps

—

N

Public (DISIT)

Prev 1 .. 12 13 14 15 16 .. 20 Next

Servizi agli utenti

Passive
-]

-]

-

— |

-

-

=

e
Public (DISIT)

Smart City Data Overview 2

Passive
1 = = ]

Smart City Control Room Console

Passive
Smart City Control Boom Console -

Public (DISIT)

Smart Garda Lake

Passive

Public (DISIT)

Snap4City - City Operator

IOT apps

A
-
-
(-3
7
-~
—

Public (DISIT)

Public (DISIT)

Public (DISIT)
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Helsinki City Overview (H5a)

Please note that the data results are not always based on real data. Sun 9 Jun 17:0725
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Helsinki City Overview (H5a)

Please note that the data results are not always based on real data. Sun 9 Jun 17:0725
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e https://www.snap4city.org/dashboardSmartCity/view/index.php
?iddasboard=MTQwNg==

* Selector Widget: (of different kinds) present “Information”,

according to the HighLevelType (HLT), as overlapped layers on N
Target & —
— Additive: PIN (POI, sensors, etc.), Cycling Paths, shapes, ... p—

— Mutual Exclusive: Heatmaps, traffic, etc.

 MultiDataMap Widget (Target: (may be of different kind), this
one may manage

— Multiple representations on the same map

— Each representation may provide specific interaction modalities and
controls

Snap4City (C), November 2019
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Button Widget may be of different kind and may

— Open external web pages, services, forum, surveys, etc.

— Send messages on the field (IOT), etc.

External Content:
— Web pages, Video Streams
— Many many other tools see next exercise

Single Content
— Single value: numeric, string, HTML, etc.

Time Trend
— Time Series: numeric values over time

Snap4City (C), November 2019
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Helsinki City Overview (H5a)

Please note that the data results are not always based on real data.
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Helsinki vs Florence comparison

Helsinki vs Florence comparison

Please note that the data results are not always based on real data. Sun 9 Jun 19:18:35

B e S B 7 _ - a e SSEREST  VERY
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- Firenze - Trafair - AirQuality Heatmaps ol

TRAFAIR
This dashboad contains data derived from actual sensors and predictive values under validation Sun 9 Jun 18:53:01
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* External Content Widget (optional zoom feature): www
— External Services: Web Pages, web sites, web tools (registered or not) o

* Tools: Twitter Vigilance, Origin Destination Matrices, WiFi Tool, ...
* GIS & MAPs: ServiceMap, ArcGIS, ServiceMap3D, GoogleMap, etc. etc.
TV CAM Proxy adapted, VideoCam Streames, ...

— MicroApplications
* More than 300 micro applications based on Snap4City and Km4City Tech.

— Snap4City pages: Form discussion, help desk, user manual, ...
— Snap4City Dashboards for nested views, MultiDashboards views

e Ultra ultra HD screens.... [ WWW |
* Selector WEB e
— Anything that can be shown on External Content WG, one or more WWW
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Parking Monitoring Firenze
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First aids overview - Tuscany

Service status of main first aid |
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Florence data overview

A table based overview over city main data

i

Smart City Data Overview 2

Sperimentale

i Tuscany cities pollution - Radar Series
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Monitoring My PAXCounter and Tracks (example)

Please note that the data results are not always based on real data. Wed 3 Jul 09:18:07
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Monitoring My PAXCounter and Tracks (example)

Please note that the data results are not always based on real data. Sat 29 Jun 23:42:.05
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lulti Data Map Widget

J

 The most powerful Data Map oy
rendering tool, it supports: 3
— KB Sensor data: POI, sensors, actuators, e
etc. (see in the following)
— WEFS data (see in the followi

— WMS background maps

* Ask to a RootAdmin for activating this
feature on your MultiDataMap widgets
once created the dashboard

. Maps can come from GIS servers, and WMS https //www snap4C|ty org/dashboardSmartC|tv/V|ew/|nd

ex.php?iddasboard=MjE5MA==#
— WMS Heatmaps — :

— Special tools

e
< o, T
1 G, Ty
ey, Ong TR
26 et 4
ey e 7
b —DRHr
5 :
o FRo—
 Traffic flow =
1BR2A
. . . o e o §
am i
| o B/
17 |13} |
f
9 1
I E!

......

e Scenario (see in the following)
* What-IF (see in the following)

I A
) 4@ OpenStreeiMap contributors
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Mobility and Environment What-IF Analysis [ i Joa Mob|||ty and Environment What IF Ana|y5|s

This dashboad contains data derived from actual sensors and predictive values under validation Sun 3 Nov 23:4537 Th on from actual edic Elilely] Sun 3 Nov 23:47:09
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Mobility and Environment What-IF Ana|y5|s [ Jagt (' Yes

This dashboad contains data derived from Sun 3 Nov 23:4822 C C al s ors and pre: e 0 Sun 3 Nov 23:49:55

l it
m

FIRENZE
('1' %\Q‘IE%SO
o 00

b 0 2 2B 2 D 2B 2 2 2 28 20 20 2 2B 2B 2 S
bl o b b D 2D b b b D B B R o

gg ) A z irenze O E
airTemperature Air Temperat. ) airemperature

ps

n

" SNAPAcrry i | | B CYSNAPdary G




UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

4 Heatmap

[0 AirQualitySO2Average2HourAntwerp

[ AirQualityO3Average2HourAntwerp
AirQualityNO2Average2HourAntwerp
AQIlhourAverageAntwerp
AirQualityPM2_S5Average2HourAntwerp
AirQualityPM10Average2HourAntwerp
EAQI1hourAverageAntwerp
BikeFeelingAntwerp
AirTemperatureAverage2HourAntwerp
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ant_weather_sensor_2802031
ant_weather_sensor_2803138
AirQualityObserved:VMM:42R801
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X \

AIR QUALITY MONITORING STATION 42R804 - ANTWERPEN
(RING)

VALUE NAME: ANTWERP_AIR_QUALITY_BETR804
DETAILS DESCRIPTION RT DATA
Last update: 2019-11-03 09:00:00+01:00

Description  Value

airQualityPM10 8
airQualityNO2 21
airQualitySO2  null

airQualityPM2_5 3

airQualityPM10 - 30 days

5. Oct

1M.Oct 12.0ct 13.0ct 14.0ct 15.0ct 16.0ct 17.0ct 18.0ct 19.0ct 20
Oct

Last
value

Last
value

Last
value

Last

valie

21.0Oct 22.Oct 23.0ct 24,
Oct

Buttons

Last Last Last
24 hours 7 days 30 days

Last Last Last
24hours 7days 30days

Last Last Last
24hours 7days 30days
Last Last Last
24 hnre 7 dave 20 dave

25.0ct 26.0ct 27.0ct 28,
Oct

29.0ct  30.
Oct

31.0ct 1.Nov 2 Nov 3.Nov

Privacy Policy =~ Cookies Policy ~ Termsand Conditions ~ Contact us
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¢YSNAPcry B
aque Dashboard builder Multiple Styles
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Data Inspector: all \

gata sources and ingestion processes

Snap4City

User: roottooladmini, Org: DISIT
Role: RootAdmin, Level: 7

-
-
=,
(0
(0
-
6

| - .
Know about data,

Single data widgets

LoGouT

Carmignano , 7
My Snap4Cityorg { /Fiesole
ﬁwopur{p
Firepze.,

3 ,
Dashboards i — ——Anierigo
& . ¢ VEspucci

My Dashboards in All Org. s i \

h Pentassieve
Firenze ‘~———
A A 8 ¢
Dashboards of b g io fy Scandicei aleros RI;;BH

My Dashboards in My Organization Montelupo _ _

Figrentino
Notificator POl sciosiperfice
Empolf

Data Inspector - A

©® OpenSireetMap contributors

10T Applications Data sources
All selected (14) v All selected (B1) v All selected (1085) ~ Al selected (1333) ~ Al selected (55) ~ All selected (2) ~ All selected [2) *
High-Level Type Subnature % ValueType %  ValueName Healthiness %

Special Widget t P special Pian di scO

10T Directory and Devices

Special Widget ent W e Pre special weathe Vernio

Special Widget t - P special t Vergemo!

Special Widget v ent N e Pres e sveathe nuovo di garfagnana
Special Widget t A (= special weatl Pian di scA

Special Widget v ent = Pres special weathe Montepulciano
Special Widget t A (= special weatl Isola del giglio
Special ent = =) special weathe Abbadia san sal

Hide columns

[# Development Tools =
Management ¥
Settings + 5 4
.
User Management and Auditing ~
Help and Contacts ~

J Documentation and Articles *
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#il | FIRENZE | Bestesio™ | AERser = CiITYy

-

ta Inspector (open on your left side menu)
* Cross FiItering on the basis of:

— MAP: pan and zoom -2 lock, center on GPS coordinates of the user

— Data Source Classification:
* faceted filtering
e full text search

— Click on data source to see it on map, and see the graphlcs representatlon JUSt to learn
how widgeting it. , e -

* Selecting a Data Source on Map:
on its Pin you can see:

— Real time data

— Time trend: 4 hours, 12 hours, 1 day, 1
week, 30 days.

— Full status and description (only for
Administrators)

fected
ithir
[]
e
[ ]
°
[ ]
[ ]
[ ]
[ ]
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All selected [12) ~

High-Level Type

Specia

Specia

Specia

Specia

Specia

Hide columns

Special Widget

High Level Types

UNIVERSITA
DEGLI STUDI

DINFO

All selected (68) All selected (B45)

Nature Subnature

Widget Environment ‘Weather Forecast
Widget Environment Weather Forecast
Widget Environment Weather Forecast
Widget Environment Weather Forecast

Environrment Weather Forecast

Widget Environment Weather Forecast
Widget Environment Weather Forecast
Widget Environment Weather Forecast

L+ 3

Nature
SubNature

»
®
3
Q
S
B
o

ta

DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F I RE N Z E INGEGNERIA AND INTERNET
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allC

All selected (B27) ~

Value Type

Previ_Meteo special weather
Previ_Meteo special weather
Previ_Meteo special weather
Previ_Meteo special weather

Previ_Meteo special weather
Previ_Meteo
Previ_Meteo

Selected rows: 1

= Value Name

®
o
-
-

- . > an
2erviC

Previ_Meteo

Value Name

special weather

special weather
special weather

Previous 1 2 3 4

Data Type

o
Q

Pian di scO

Vernio

Vergemo!

Castelnucwo di garfagnana

Pian di scA’

Montepulciano

Iscla del giglio

Abbadia san salvatore

5 .. 4798 Next

Iime

/T

Last Date

o
q")
e
=
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3 Last Value

All selected (2) *

Healthiness

All selected (2)

Ownership

. 2019-06-29 17.04:05 public
. 2019-06-29 170405 public
. 2019-06-29 17:04:05 public
. 2012-08-29 17.04:05 public
. 2018-10-1 09:00:21 public
. 2019-06-29 17:04:05 public
. 2019-06-2917:0405 public
. 2012-08-29 17.04:05 public
Search

Healthiness
w Last Check

Y2

-

Q
Ly
S

Ownership

'y
v
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FIRENZE | 5o | HENEEL H oOw to ] n g est SNAP4CITY
All of them can be shown on Dashboards, what about manipulate them!!!!

HLT, High Level Types++ mmm LG AN R How to ingest/change/manage

Complex Event Dashboard, ETL, Special, IOT App

API (Ext. Srv., any prot.) Yes Yes Yes Yes Yes Yes Yes Yes ETL, Special, IOT App

External Service (web pag) Yes ETL, Special, IOT App, Web Scraper
KPI Yes Yes Dashboard, IOT App, API
MicroApplication Yes Dashboard, IOT App, API
Dashboard-IOT App Yes Yes Yes Dashboard, IOT App, API

My Personal Data Yes Yes Dashboard, IOT App, Userinterf, API
MyKPI Yes Yes Yes Yes Yes Dashboard, IOT App, Userinterf, API
MyPOI Yes Yes Yes Yes Dashboard, IOT App, Userinterf, API
Heatmap Yes Yes Yes Yes IOT App, MicroService, Userinterf, API
Sensor Yes Yes Yes Yes Yes Yes IOT Directory, 10T App, Userinterf, API
Sensor Actuator Yes Yes Yes Yes Yes Yes Dashboard, IOT App, Userinterf, API
POI (Point of Interest) Yes Yes Yes Yes DataGate, ETL, IOT App, API

Special Widget Yes ETL, special, IOT App, API

Synoptics MyKPI (groups) (Yes) (Yes) (Yes) Yes Special, API

Special Tools (Yes) (Yes) (Yes) (Yes) Yes As MyPersonalData

WFS/WMF (GIS) Yes From third party tools
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* Dashboard: by creating a Dashboard Widget that can act/change the values with actuators (2nd Day Slides)
* API: you can use the Smart City APl to change / provide the values (see 3rd Day Slides)

* 10T App: by developing an IOT Application on Node-RED exploiting Snap4City MicroServices (4th Day Slide, and
in part in these slides)

* DataGate: you can use the DataGate tool to ingest the data, and publish them
* ETL: by developing an ETL process, and put it in execution via DISCES

* 10T Directory: you can use the IOT Directory tool to change the parameters, and set up the ingestion process,
via |IOT Brokers, IOT Devices, |0T Edge.

* Special: by using a special tool for developing a process, or for creating SVG Synoptics

* Userinterf: there is a number of Tools with Graphic User Interface that you can use to change the values, see
in the menu on the left.

* Web Scraper: by creating a Web Scraping process and exploiting the results into an IOT Application

* As MyPersonalData: they are substantialy MyPersonalData
* From third party tools: they can be manipulated by using third party tools

Snap4City (C), November 2019
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 The data inspector has a number of feature accessible only for
RootAdmin, such as:

— Views on Detailed information on the basis of the the High Level Type
— Values connected to the data (structure of the single data)

— Details regarding the ingestion process

— Eventual image representing the City Entity, for example the sensor

— Ownership (licensing) details regarding the data owner

* So that you can access on the Snap4City version if you install on
premise.

* A part of these features can be activate for the Organization
Managers: «ToolAdmin» roles.

Snap4City (C), November 2019



User: roottooladmini, Org: DISIT
Role: RootAdmin, Level:

LoGouT
My Snap4City.org
@ Dashboards
[ boards in All Org
@ Dashboards of My Organi
oards in My Organization

A& Notificator

anagement ¥
f Settings ~

nagement and Auditing

Multi data widgets

v 2 =
/Fiesole J Map Controls:

i "
i rt 1
_——AENGe" A )]
Vesputci /
A Pontassieve
Y Firenze v — .
A

\
Scandicei M. A 4
Bagno a F\\n‘o\l A

Mcn’;elupo
Fiorantino

A
r
@ OpenStreetiap confribulors
Data sources
All selected [7) ~ All sslected (12} = Al selected (658) All selected (10] ~ All selected [2) *

Subnature 3 Value Type ValueName % DataType ¥ Healthiness
Environment Air_quality_monitoring_station
Air_quality_monitaring_station

Data sources Details

.selected (2] ~

ownership
public
public
public
public
public
public
public
public

‘. Device [ Values Process Image Ownership
GPS Coordinates: 437721, M27N2
High-Level Type: | Sensor
Nature: | Environment
Subnature: | Air_guality_monitoring_station
Value Name: | ARPAT_QA_FI-CRAMSCI
Datasource: | ETL
Ownership: | public

Organizations: | [DISIT, 'Firenze, Toscana', 'Other’]

k to Service Map

Snap4cCity (C), November 2019
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Data sources Details
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» Specific values of selected

Device Values

Process

Data Type: | integer

Last Date: | 2019-06-24 00:00:00

Last Value: | 13

Value Type

Benzene
annualPMI0ExceedCount
So2
hourQ3Max
PM2_5

PMI0

Healthy

false
false
false
false
false

false

Delay
s

8984804
8984804
8984804
8984804
8984804

8984804

Image Ownership

too old data 5284804>=21600 and
delay>=172800

too old data 8984804>=21600 and
delay>=172800

too old data 8984804>=21600 and
delay>=172800

too old data 8984804>=21600 and
delay>=172800

too old data 8984804>=21600 and
delay>=172800

too old data 8984804>=21600 and
delay>=172800

too old data 8984804>=21600 and

Healthiness

Criteria

refresh_rate
refresh_rate
refresh_rate
refresh_rate
refresh_rate

refresh_rate

float
nteger

float
nteger

float

float

Time
Value Trend

Infomation of the values of the other

sensors on the same device
View Trends, marking problems,

healthiness by point according to a Fuzzy

model

Zoom Th 1d

http:/ /www.disit.org/km4city/resource/SI052032F59900302

2019-08-09 To 2019-08-12

Q3 false 8984804 delay>=172800 refresh_rate float
false  B898480& oocld dEGLZ E%‘E:L%OZ;BBZ]SOD Bz refresh_rate float 5
false  B898480& o0old daqt.‘:a lgﬁ;&;ozgazoasco iz refresh_rate float
- 25
false gos4gps oo old dﬁqtﬁe IE_:3§2L1E;0236=0215-30 iz refresh_rate float
dailyO3ExceedCount false g984804 00O d quT..':E lg%?j]%ggazz‘lﬁc-[) =iz refresh_rate nteger a
- ~
- g e . too old data 8984804>=3600 and o
airQualityNOxGral_3m false 8984804 delay>=172800 float Ba
- g e s too old data 8984804>=3600 and o
airQualityNOxGral_ém false 898480 delay==172800 float £
B R e MM 5 A

Highcharts_com
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vetalls regar

Data sources Details

Device Values j Process Image Ownership
Process Name Static: | ARPAT_QA_FI-GRAMSCI
Knowledge Base IP: | 192.168.0.206

Disces IP: | 192168.0.20

Disces Process file path: | Wmedial/TrasformazioniVPhoenix_ETLWQualitaAriaWArpat_DailyDispatch_ARIA\Ingestion!

Phoenix table;

Graph Uri: | httpifiww.disitorg/kmé4city/resource/QualitafAria/Arpat_Stations

Job Name: | Arpat_DailyDispatch_ARIA

Link to Knowledge Base Link to Disces

¢

—

tne inges

tion proces

¢VsN

CiTY

—

= I~

* For ETL processes

DISCES Process Scheduler view

e Scheduling details and
status

SCHEDULER NAME 1D |

T EXLLT g

Fgreued .,

s nmeE
7 sce 9446

smrum
see TN o

sEsnmEE
7 sce 9444

Luns
¥ 5 L)

smsumem
¥ SCE L
smreeeE g,

;SHEE'".H 8440

sErumew
Vs " em

sEmrnmwE
¥ sce 943

pEreesu o

Y
7 SCE

DATE

20191026 2358.00

2019-10-26 2356.00

2019-10-26 2358.04

2019-10-26 23.58.00

20191026 2358.00

20191026 2356.00

20191026 2356.03

2019-10.26 235800

20191026 2357.14

2019-10-26 2357.05

2019-10-26 2357.29

20191026 235746

20191026 2356 12

o0 ) Trggers) New D) | Mew .op (oomant) ) New Tagger ) | Siar Scheduer| y 7}

JOB NAME

The ThingsNetwark A
ntwerD_KP
Pronlo_Soccorso_Pist
o_Pnosn

Fronlo_Soccorso_Car
o9

CarPark_FirenzeParc
negg_Posnix

AVM_dalay_Firenza_
HIAF
sensori_FIRENZE |
Prowi_metso_Pogpi_t
mT

Previ_meteo_Badia_T
edaida_xmi_|

CarPark_MIC_160_P
hosnox

sensor_ PRATO.|

Previ_meteo_Poppi_x
mit

TheThingsNet_PaxGo
uner_FI_KPI

Pronlo_Soccorso_UIS
L10 Proeny

JOB GROUP

TheThingsel PaxCo
unter

Pronlo_Soccorso_Ph
oenx

Pronto_Soccorsn

CarPark_Phoenix

AVM_tuscany

sensor|_FIRENZE

Previ_meteo_Poppi_x
mi

Previ_meteo_Badia_T
edaida_ymi

CarPark_Phoenix
senso_PRATO

Previ_meten_Poppi_x
mi

TheThingsNet_PaxGo
uner

Snap4City (C), November 2019

STATUS

RUNNING.

RUNNING

FAILED

RUNNING

RUNNING

RUNNING

SUCCESS

RUNNING

SUCCESS

SUCCESS

SUGCESS

FAILED

PROGRESS

g| §| i| g| g|

TRIGGER NAME

TheThingsNetwork A
iwerp_KP!_trgger
Pronto_Soccorso_Pist
o_Phosnix_trigger

Fronto_Succorsa_Car
egg_trgger

CarPark_FrenzeParc
hega_Phoenix_tigge

AVM_delay_Firenza_
ATAF_trigger

sensori_ FIRENZE_tn
ol

MT_bhcoBiibddi
Previ_meteo_Badia_T
edaida_ymi_tng_|
CarPark_MIC_160_P
hoeno_trigger

‘sensor_ PRATO_trig_|

Previ_metea_Poppi_x
ming_|
TheThingsMe!_PaxGo
unter_F1_KP1_trigger

Pronto_Soccorsa_UIS
10 Phooni trioger

TRIGGER GROUP.

TheThingsel PaxCo
unter_trgger

Pronto_Soccorso_Ph
oanix_trigger

Prono_Succorso_trig
ger

CarPark_Phoenix_trig

AVM_tuscany_igger

Senson_trg

DEFAULT

Previsioni_trig

CarPark_Phoenix_trig
ger

Sensori_tig

Previsioni_trig

TheThingsel PaxGo
uner_trigger

Pronto_Saccorso_Ph
gan troger

PREV FIRE TIME.

2019-10-26 235800

2019-10-26 235600

2019-10-26 235800

2019-10-26 23,5800

2019-10.26 235800

2019-10-26 235756

2019-10-26 235128

2019-10.26 235705

2018-10-26 235700

2019-10-26 23.56.59

2019-10-26 23.5642

2019-10-26 23,56 00

2019-10-26 23,50 00

Bz /3 4 5 6 7]/ 9/[10]n]/12]113 |14 |15 16 |47 [18][19] 120 21 |22 23] 24 |25 [26] 27 |28 20 |30 31| 32 |32][34] 35]|36 |37 38 [39] 40 |41 |42 43] 44 45 [a6] /47|48 |4/ |50 51 [ment> o>

NEXTFIRE TME

2019-10-27 00.03

2019-10-27 0013

2019-10-27 0013

2019-10-2700.13

2019-10.27 00,03

2019-10-27 00.02:5)

167001010100

2019-10.27 0457

20181027 0017,

2019-10-27 00.01:5]

2019-10-27 04564

2018-10-27 00.01

2018-10-27 00 11.0)
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Image of the Devices and Licensing

Data sources Details

Device Values Process Image Ownership

v
®
®

Data Inspector s

Device Values Process Image ‘ Ownership ‘

Owner:

Licence: | httpsi/fwww.datigovit/content/fitalian-open-data-license-v20

Choose File | No file chosen

Upload Image

Address: | http//www.arpat.toscana.it/

Mail: | arpat.protocollof@postacert.toscana.it
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DELL'INFORMAZIONE TECHNOLOGIES LAB

Data sources Details

Device Values Image Ownership

Data sources Details
GPS Coordinates: | 51222744, 4405380 _

Device ‘Values‘ Image Ownership
High-Level Type: | External Service
Value Type: . .

UNIVERSITA DINFO DISIT W I . Z
PIREMZE | rearon | pmpipsme HLT: External Servic SNAPicity

Data sources Details

: Antwerpen (park Spooanord) Alr Pallutson: Real-time Air Qu:mv Index (AQI)
|

[DISIT', ‘Antwerp', 'Other]

Organizations:

At Qrasery Foemcaxy

Link to External Service OO -

~ E@ET FEIRAE
- ENETNEEE EEINNUED

Data sources Details

The fields shown may be presentornot |0 =
-
depending on the HLT and on the

information received ==
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ae\<, | UNIVERSITA DINFO DISIT
z | DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE bEGuE_cl;NIEORMAZIONE TECHNOLOGIES LAB

HLT: Complex events PREEEFRF
QIMPIex vencs . Fa Qi s ——
Traffic Events e Lroonire Tt =
e Complex Event B | |«
* Dashboard-IOT Ap PA O €ray — N e -
. O Operator Eve_nts _ - AGGIDENT(S)
* External Service ’?(t@ r RO | e Mo
* Heatmap (7 S, A el e may . M.
i . & 11/03/2018 Accm;;:;:41 1
* KPI (key Performance Indicator) <<\/>’>) ol K B 4
e Mi Applicati L Q ==
icroApplication

My Personal Data

* MyKPI
 MyPOlI
3 L] = i B ¥
“LE BANDE NERE DI GIOVANNI. L'EREDITA MILITARE DI GIOVANNI DE' o e | [P
MEDICI" ; B

* POI (Point of Interest) . e
€ A

e S e n S O r - fﬂ\fﬂl C.M&I’I"— IL CIELO PUi‘A.TIEPIDER‘E

A o=zl

High Level Types

] € A

[ ] Sensor Actuator o_ PIETRO E LE BASILICHE PAPALI DI ROMA™

o— € A v

e Special Widget °o—

4 W FS (G IS) Snap4City (C), November 2019



¢ |prcrrsrin: | PINFO | DISIT
FIRENZE | 55w | SENGEE o
. r_J ' J - = er: roo Org: D L 2 h : . o > = .
HLT: External Services = =T
il S ol T p——
F 3 o Lkl : ’\‘\' R —
° Comp|ex Event ; h““\l 5 ;
* Dashboard-IOT App . —

 External Servicea r

* Heatmap - e —

» KPI (Key Performance Indicat
* MicroApplication - RealTime Sensorsvia & viceMap3D 7]
My Personal Data | :

« MyKPI ﬁé
-
JAirport |

« MyPOI

* POl (Point of Interest)
* Sensor

* Sensor Actuator
e Special Widget

e Wfs (GIS)

High Level Types

[P [ —

Snap4cCity (C), November 2019
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External Services

e Twitter Vigilance:
— Daily and real time
— Volume and sentiment analysis

* Services on Maps, GIS, ArcGIS
* Real time sensors on 3D
*  Web HTML5 Applications

O

Sesto

. Leaflet| Map data ©® OéenStreetMap cu‘_

* Synoptics
* Third party tools!

Q * Origin Destination Matrix

%= * Real Time fleets Ve (o

=+ Routing, Multimodal tools o

=) ) & 5 e
© * |PCAM connector g Sev, ) e

e Other tools also internal
— Traffic Flow Reconstruction
— User behaviour monitoring
— Tracking tools
— Heatmaps tools
— Trajectories tools

—
hi‘,
% ‘\\\:"\i -

: B

s
3

il

I:/[ADAME o
7 P \ BT -
: / '/ 2 "8 ! o1
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INGE
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IPCAM Service

 Examples:

— https://main.snap4city.org/cam/ipCam.php?IP=www.
meteofirenzehoteldavid.com/webcam/pontevecchio.j
Pg

— https://main.snap4city.org/cam/ipCam.php?IP=www.
meteofirenzehoteldavid.com/webcam/Firenze-
HotelDavid.jpg

— https://main.snap4city.org/cam/ipCam.php?IP=192.16 |
8.0.240/tmpfs/auto.jpg

— https://main.snap4city.org/cam/ipCam.php?IP=www.c |

agliarimeteo.it/images/webcam/1/Caml.jpg

— To access with credentials you need to add setting on
an |IP Cam Table on Dashboard Builder!

— Use https://main.snap4city.org/cam/ipCams.php?IP=
for IP CAM with HTTPS connections

Snap4City (C), November 2019
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https://main.snap4city.org/cam/ipCam.php?IP=www.meteofirenzehoteldavid.com/webcam/pontevecchio.jpg
https://main.snap4city.org/cam/ipCam.php?IP=www.meteofirenzehoteldavid.com/webcam/Firenze-HotelDavid.jpg
https://main.snap4city.org/cam/ipCam.php?IP=192.168.0.240/tmpfs/auto.jpg
https://main.snap4city.org/cam/ipCam.php?IP=www.cagliarimeteo.it/images/webcam/1/Cam1.jpg
https://main.snap4city.org/cam/ipCams.php?IP=
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DINFO
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DELL'INFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS
TECHNOLOGIES LAB

Custom Dashboards and Widgets (interactive,
Animations, etc.)
e SVG for graphic design

MyKPI for collecting data

Custom Widgets ¢“sSNAP/caryEs

E-.H.m,

Test Synoptics Industry 4.0 ¢

Selector Web

dustrial Plant Monitoring

Begin 3:00

ustrial Plant IOT Synoptic

—

MACROLOTTO 1

V513AM M.‘.‘.SOO
U 1/s

"53”4[
%

Finish 5:30

ik 0G

‘ SA D"ARIA

V5067 |

MZSOI VS514AM
V514M
‘ CENTRALE DI SPINTA

POLMONE DI INNESCAMENTO City

C), November 2019
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HLT: V)

High Level Types
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UNIVERSITA
DEGLI STUDI DIPARTIﬂNTEDIo EBR!I%?FETSITEMS

FIRENZE | S&ENSRMazione

AND IN
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croApplica
Complex Event
Dashboard-I10T App
External Service
Heatmap

KPI (Key Performance Indicator
MicroApplicatio
My Personal Data
MyKPI

MyPOI

POl (Point of Interest)
Sensor

Sensor Actuator
Special Widget
WES (GIS)

tio

CvSNANcnv b

Snap4City

Micro Applications

R s

A

A
A e

> sensor In via

~ Bolognese

Smart bench

Blke sharing (Pisa)

Totem tazione

Firenze Tu 13 Feb 14:44:16

uuuuuuuu

Snap4cCity (C), November 2019

el e el el e €| e e

75



HTML5 MicroApplications ¢“SNAPLcrry

x = (=] = ofis .+ Quaiita Avia Heatmap x
= Bo® vinoeiaum, 27 rirenze
 Moatra. P O® Pirzza CESARE BECCARIA, 10 FIRENZE PM 10 PM25
6102017 ( 04-02.2018
e oA 12.857.. 6.191,,0
, Leonarde Bruni. L7umanesimo A Firenze - No2 Helsinki AQH
o A zar0zaons
> mosire 11.667,, 1.06
5 90.2017 | 23032018
@261 m LAeq (Noise) European AQI
1 Retiquiario DI Mentaite 57917 1
e
@245 2077 1 30.01.2010 AQ Enfuser Prod. PM 10 Enfuser Pred.
1 10.2..-
0a Brookiyn Al Bargeiio: Glovanni Deila Robbia.
R TR Aninan & Sterana Arient PM 25 Enfuser Pred. || PM 10 GRAL Pred.
@ 0112017 | 08-04-2018 5.3, 0.895,.-
®200m
[ Tomsuto & Ricenessa A Firenze et ecento. °
pis rur [y e—
Mostre ‘ ~
it 0512.2017 | 16-03-2010 =
£ -] asam Dlera 675,
o -
ol g A rronse. a
e sdemy ntormo € Glambologna. 3
= T > moste O
(o 8 21.09.2017 | 21.01-2018
L wie B =
AT
=azsl
4 Quantita Polline [ Iz
Polien Firenze
P Stazone moMoraggio
© 2487 m
/ Suggerimenti

N rimuowi

 PIAZZA SANTA MARIA NUOVA .1 50100 FIRENZE FI

*. oss27sesss

s = i 0552756840

Uimacee 00
ricaces 00

> ne monitoraggio poiline
DEL PONTE ALLE MOSSE

Numero Voti: 1

Cosa ne pensi del servizio?

WIS > > >0

ol - |

commenta

Vanane o7
armigning g

Cosa ne pensi del servizio?

- g g d -] Tue 13 Feb 14:44:16

commenta
‘ Public Transportatio b4
< Fermate x
S : 82: ISTITUTO VOLTA =» STAZIONE VALFONDA |
+a X
el
o ® m | B s vom . |
; s 4
B ooam Qui Intorno. (ol
i
B WO v sopgm Media Glomaera A% Cimitaro Del Pino 3 £
superament e 3 . e . ©s5237m -
S 1 Gromi Superamenti Annual . Y
icaa 1 gt P = 3
icqa Annual PRy Surops Romania $
PM10 4pgmt | Vaifonda
ExceedCount Palazzo Degll Attart
tcqa Combined Europa Turchia 3 > Teatro
. w1 @ad19m @189m
Icqa Measured 2015-01-06T00.00.0040100
Time pame Glannott Piazza Bartali 3 Sibiioteca Deil
 Stazione o mondoragglo della quasta delrarna @ 4050m Associazions Degil
Industriail Della Provincia DI
Cosa ne pensi del servizio? T 3 | Firenze
s Suram 3 Bitdcscn
R R e e g g ] Giannot Bocen: 3
gzt 11 Gighio Circolo Ricreativo
commenta Cutturale
‘ > eato
o i Glannott Gavinana & @1s8m
| - s @3mam
sar pomT———
Bracciolini Ravenna 3 sRL.
®@3216m  Cinema e TV Produzione &
¥ e Distnouzione 1 6
Snap4 ‘9 (5] o sonewnos T ST
e —_ S | @3041m
Aot o = oo v # Cancarria Taseann ¥




High Level Types

UNIVERSITA
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FIRENZE | D8t Nomazione

Complex Event

DISTRIBUTED SYSTEMS
D INTERNET

AN
TECHNOLOGIES LAB

Dashboard-I10T App

External Service
Heatmap

KPI (Key Performance Indicator)

MicroApplicatio

My Personal Data

MyKPI
MyPOI

POl (Point of Interest)

Sensor

Sensor Actuator
Special Widget
Wfs (GIS)

n

L) -
L]
L]

- - -

.

Feessssss e

Snap4City (C), November 2019
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APlcity

 Complex Event ' B
* Dashboard-IOT App N L

: EXte rn a I Se rVi ce ‘ - mmm £ 1.‘ - -y T s A servn ;é{ g i i 82: ISTITUTO VOLTA - STAZIONE VALFO!
* Heatmap AL UL Yoo |

] Istituto Volta
& ®@6294m

Cimitero Del Pino
® 5237 m

* KPI (Key Performance Indicator)
* MicroApplication
My Personal Data
 MyKPI

Categories

Eurcpa Romania
®4815m

Europa Turchia
© 4419 m

Giannotti Piazza Bartali
® 4050 m

e POI

Singl
3 8 %“\ :

Giannotti Traversari
®3815m

S

Guarda ol finanza

Giannotti Bocchi
E Caro Facchini Doganali - Dogana Di Firenze - ® 3556 m

3 Movimentazione Merc
°

v
°
Giannetti Gavinana
E Biblioteca Dell Associazione Degli Industriali Della Provincia Of
re
ec:

- Bbwoleca
@1038m Q47

Bracciolini Ravenna
®3216m

* POI (Point of Interest — ; R TN
* Sensor O =
« Sensor Actuator LN Y o=

High Level Types

N iy ¢ Atvita®
- A N\ / \ Xy N mamnn&w-m
" W OusmOszm
¢ ecld iage o ot
o T I . 4 0 Consorzio Design Arredo falia
L9 e SON Z i Y B A 3 Graticl e disegnaton
: . s o @wemOezm
A2 & b, S0 A

¥ \ Consorzio Aire Servizi Per La Competitivita’ Dellimpresa

W v ” > Consulenza imprendtoriale ¢ Gestonale 7 8
" OwemOs2m

.

e Wfs (GIS) Houid
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HLT: |

High Level Types

<>,o UNIVERSITA
\\Z | DEGLI STUDI
JES

FIRENZE | B&ENKuazione

DINFO

DIPARTIMENTO DI

%E [MNe o0

Complex Event
Dashboard-IOT App
External Service
Heatmap
KPI (Key Performan
MicroApplicatio
My Personal Data
MyKPI

MyPOI

POI (Point of Interest)
Sensor

Sensor Actuator
Special Widget
Wfs (GIS)

Indicator)

DISIT
ISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

: caIibrated

CUSNAP4CITY

Ilm'r

dBA

57.8-62.1
i Ne2.2665
! .66771
l711755

W65

| s

| DVERES
Masa880
Wass5332
Wsiss577

ey

1) ¥Ry ‘
" N 4 Palosoari
. Oorkeasuan‘
—a
g 0
2 Krugnunnaka 3

VTR o ey
e RS R @ ColorMaps For
& ( \ 141 T TS LAeqAverage2HourHelsinki "
i ] (/ 4 [ S /i \ Heatmap Controls: 24H - C I. b d
| l = ] . . ¢/ nmu?"}‘ Max Opacity: ¢ y 05 all rate
m Vilhonvuorii& : <Pioy 2019.05.05 13:00:00 ]
LAeqAverage2HourHelsinki : ] 4 4 E 2 Eﬁ.ﬂ,l
® L8] /i i n N
HEATMAP DETAILS . 5 e orndinen \ \ : Index
Description v . -D‘_. 3 sate 't Fed Mumkk’u/m.u‘r?:lm
Date & Time \ / ¢ {§ gl . . 1. GDDd
Metric Name r\»}'/ p* : T3 8
Heatmap Value: 2 3 4 i .
Coordinates w.\; emi ey Mufgrkkamaa. AR . 2. Falr
- WLMer 3. Moderate
&= et \ \ Korkeasaaren o
o “sila: \ +-Satarpasaor-HUD
i N o : P =Yl Aap o VR emin a0t . 4. Poor

. 5. Very poor
Safety

Moise
on bike LAEQ
density dBA
B very bad W
B sad Maraass
Mot so good M 4s.9-53.3
e Neutral W 53.5-57.7
e ! Good 57.8-62.1
. Very good 62.2-86.6
. Excellent W 66.7-71
" Pn1Lss
Bs6-799

. =79.9

Type: Gaussian
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79



lIm?
0— el H

B | B | S C(' SNAPicity &

Heatmaps (flexible Data Analytics)

* Main:
—Heatmaps are Time serles

* A) Gaussian Heatmaps

B) Calibrated heatmaps
— From 200x200 to 4x4 mt

FlorenceAccidentsDensity

Heatmap Controls:

Radius (px): < =| > 930

Max Opacity: <€ > 025
< Prev 2019-06-06 00:00:00

Change Radius on Zoom
Estimate Radius Based on Data

. y = \\ B t:_;::,mnmeznoumelsmm -
— PM10, PM2.5, SO2, NO2, Noise, C R e

LAegAverage2HourHelsinki

NO, O3, Enfuser, GRAL,.... o, 4 o ool
— Any programmed Color map ™ = B

— Animations
3 o=

— Piking values in any place, |. 1k
values on their position. [!;;3;;;;?;[3 2 .
— On Web and Mobile App I8 ol e
1= — “atwm | 10| B
(R =Qa

Snap4City (C), November 2019 | 80
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HeatMap Manager: managing, colormaps

e Historical data, time series g HeatMap Manager
User: roottooladmint, Org: Other 0 F:;L Fﬂ;USErﬂﬂl
* Huge amount of data and : ~ B - cooc B 1. Good
PO ints per heatma P i | |[moanin fasz | ase amen|ja = 2230 | W 2 Fair i iafcisfactaw
Y ensity safetyOnBikeDensty  o0ttoolaami =5 1 m m . 31-40 . :' ?DdETEtE . 4' Palr
1 . Poor . Poor
* MUItIpIe formats & = :i:gﬂ . 5. Very poor . 5. Very poor
AAAAAA - -
] . W 61-70 | safety -
. ttoolsdminl  DISIT 208028 208038 5 E N
H Igh Speed Com pUtI ng “ Edit Color Map: airHumidity - = . T1-80 oan hlkE‘ L:EISQE
. 1 e e pimmestni oo Lt 81-100  densi deA
* WMS (GIS) compliant — - = mwm}m B o M w:
. . o es v E— . ) rgb(0,0255) T BIOET . Bad e | . 44.4-43.8
* Animations = womz @ ow [ Notsogood| B3 489533
— | 488 511 rab(0153,0) B oreen Neutral EA . 23.5-37.7
* CO I O r m a pS: fro m feW (5) o e 51 567 rgb(0255,0) B yelowge = Sood e g;j:éé
_ _ o o Very good -£-0b.
to dense color scale (1000) woszzo | wor [ Excellent | =§i'i'§§5
622 673 rgb(255187,0) old 6 D=L | B
c L: i : Bs6-799
i P I C kl n g a ny p I a Ce 678 733 rgb(2551020) | M | orange 7 EA . ~79.9
. 733 789 rgb(255,0,0) [ ] red 8 E
* Smart City API to get them e B e —
84.4 rgb(84,0,0) [ ] maroon 10 E
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High Level Types

£ 2, | UNIVERSITA » T
3 ~; DEGLI STUDI DAR!IM'IE Dlo DISTRIBUTED SYSTEMS
“3,.1 &5 S FIRENZE | D8t kmazione | TECHNOLOGIES LaB
SYIN
\ 4,
j 177- -
HLT: KPIl (key Performar

Tuscany cities pollution - Radar Series

Complex Event
Dashboard-I10T App
External Service
Heatmap

KPI (Key Performance Indicator)
MicroApplication
My Personal Data
MyKPI

MyPOI

POI (Point of Interest)
Sensor

Sensor Actuator

m

101

803

913

957

Tuscany cities pollutions - Pie chal

ork in progress

—;‘u;— a3
Resolved =
Real Time - - -
Dirty road @ Road surface hole  Illumination KO Sewer problem

@ Hygienic conditions Water leak

Event Dri

8 | a00 = I S a—Staikre

300 122

200

100

Special Widget
Wfs (GIS)

Snap4City (C), November 2019

Reported Taken over Work in progress
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brou st | DINFO | DISIT o Test apl fromTime
DIPARTIMENTO DI DISTRIBlEJ;:I;ED SYSTEMS —

FIRENZE | BNk uazione | TECHNOLOGES Las

< / Traffic Sensors
HLT: Sensors m e
A
A e

e Complex Event
* Dashboard-IOT App
* External Service

* Heatmap

 KPI (Key Performance Indicator)
* MicroApplication
My Personal Data

A Smart bench

Bike sharing (Pisa)

Real Time

High Level Types

* MyKPI m Event Driven
* MyPOI 20.3°C = v == | Historical Data
* POI (Point g T e e e

o S e n s O . Temperature 1 (H24)

* (Sensor Actuator) curent

* Special Widget

d WfS (GIS) Snap4City (C), November 2019 83
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RTIMENTO DI
INGE NERIA
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EBR!B%!&_TlTEMS I+ :
RENRRl Nature é SNAP4C|TV e sue
H LT Sensors

EI Accommeodation +
E Advertising + S ;
. . ricultureAndLivestock + Ub]\]ature
Sensors can arrive in platform as Q) AgricuitureAndLivestock
follows (see Nature)

E CivilAndEdilEngineering +
g CulturalActivity +

-

) Bl educationAndResearch [# Bl EducationAndResearch =
— ETL processes in PULL ¥ g fEm—omimmE
* As Periodic processes g * E“’Mh.
— From IOT Devices to KB (knowledge gEQTSH n I
base). Registered via IOT Directory, FY Governmentoffice g e scation
arriving via |IOT Broker and saved [ Healthcare + e s .

@ IndustryAndManufacturing +
\/ IoTDevice +

ﬁ MiningAndQuarrying +
ShoppingAndService +

H TourismService +

“ TransferServiceAndRenting +
ﬁ UtilitiesAndSupply +

E Wholesale +

m WineAndFood +

into the Data Shadow,
e |OT data driven process in PUSH
— From Dashboard to IOT Devices

(echo) is a virtual sensor
Sensor Actuators (HLT),

* |OT data driven process in PUSH

IOT Data Driven

Snap4City (C), November 2019 84
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Snap4city Platform

Data Shadow

Actuator

Snap4cCity Sensors
|OT Brokers

Managing Public and
Private IOT/IOE Devices

Sensors Snap4City (C), November 2019

Dashboards also provide
rendering for sensor values

Lavagnini Statuto

S

Towards any I0T Device
and/or Dashboard
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From Dashboard to |1OT Devices

 Widgets:
— Impulse Button
— Button
— Switch
— Dimer/Knowb
— KeyPad
— geolocator

* Registered on some

|OT brokers with
NGSI mutual
authentication

¢“SNAP4ciry

r— = N ]

PeopleNumber

None

8 9
5 6
2 3

Canc

Confirm

Snap4City (C), November 2019
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HLT: Sensors-Actuators

* Complex Event —
 Dashboard-10T App IOT Application Dashboards
* External Service LR i
* Heatmap _/ N

* KPI (key Performance Indicator) e * 1 " _. 9 e
* MicroApplication

My Personal Data _JEre———
 MyKPI - O ' .
e MyPOI my P » R 90.786%
* POI (Point of Interest) |
* Sensor

st

30s Reauest Green

From Dashboard to
10T App

High Level Types

e Sensor Actuator p I - t| Ire

* Special Widget
> WfS (GIS) Snap4City (C), November 2019
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NS

Dashboardl TAp

From Dashboard to 10T App

Nature

From IOT App to Dashboard

|OT Application

Cc:SNApl'CITY

S H'm,

'ﬂ!!

Snap4cCity (C), November 2019
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Single Content Widget (flexibility)

From Dashboard
Editor and IOT
Applications, accepts
In input:

e Numbers

UNIVERSITA D hl o D s T
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INGEGNERIA AND INTERNET

FIRENZE | B&TRFSkuazione | FECHNOLOGIES LaB

7.4

pg/m3

20.3°C

11440 Utenti WiFi

* String

Interpolation and Heatmap Completed 2019-
07-01T09:00:00

e HTML code

o S

o sSO28verage24HourFlorence

Snap4City (C), November 2019

¢“SNAPciry

FNY )

246 TOT. EVENTI SULLA RETE

Messages [@m)

Position Updated,
press Show My
Position

BINARIOI6 (5m)

395 739

% occiipati i 901 post % ocipat s WS poti

LEOPOLDA (Bm)

27.7 446

% occupati s 300 posti % ocrupat] su J8
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* Snap4City is interoperable with - __ eGSR N
— ESRI ArcGIS Enterprise, Portal, Pro/MAP, ... o0 | wwmis [ %" | wwms %) ()
— other GIS tools supporting WFS, WMS, E G@::\ier o~ C¥SNAPLary
GEOJSO N, GML Any External ( ) ¢YSNAP/cry _ Dashboard

* SnapA4City is interoperable since: meONCL \/ % System
| [ Data Ingestion | ([ WMS/WEFS APIs ]/

— Provides info/data in WFS, WMS ¢V SNAPlary Lo (omart Gty APls )
— Exploits data/info from WFS, WMS ' ___Bighataand Semantic Storage
— Import data/info from WFS/WMS R = VP |E'OTA'°‘15 :
CofgTagoy o | M.
= Real Time ! ig Data Analytics, Real Time [i=
) . mé) "?:l Fhrams : irgth?icial ﬁtellritgence Streams
* The Snap4City platform can be installed |

on premise using Snap4City Appliance
https://www.snap4city.org/drupal/node/471
— StartSNAPACITYVM includes the Dashboard Builder that is capable to work
with WFS WMS protocols for the integration with GIS platforms as ESRI
ArcGIS, QGIS, directly or using Snap4City GIS player.

— KBSSMVM includes the Smart City APl and WFS APl which can be used to
data harvest from any GIS servers and GIS desktop tool
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GIS Server can be: ESRI ArcGSI Enterprise, QGIS, GeoServer, .. (E
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S5 1 wms |&‘ GIS e ) (A)
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(E) GIS Player M
Any External GSNAIMCITV DaSh boa rd
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(A) ArcG

DISIT Lab has ESRI ArcGIS
Enterprise 10.6 installed

ArcGIS Portal accesses to
ArcGIS Enterprise server

— https://arcgis.kmAcity.org/arcg
isportal/apps/Embed/index.ht
ml?webmap=5774fa9d0f7f4a2
fb2d7cd52dffcd8c9&extent=1
2.3144,45.4276,12.3461,45.44
19&home=true&zoom=true&
previewlmage=false&scale=tr
ue&search=true&searchextent
=true&details=true&Ilegendlay
ers=true&active_panel=details
&basemap_gallery=true&disa
ble_scroll=true&theme=light

Snap4City Dashboard uses as
External Service: ArcGIS ESRI
Portal

https://main.snap4city.org/vi
ew/index.php?iddasboard=0
Tkw

Legenda Dettagli

M VeneziaAlLService - Scuole
secondarie | grado

B4 VeneziaALLService - WC

VeneziaALLService - Scuole
Infanzia

VeneziaALLService - Spazio
cuccioli

B VeneziaALLService - Sedi
Servizi Sociali

[ VeneziaAlLService - Scuole
Primarie

8l @ VeneziaALLService - Asil

Nido

VeneziaALLService - Senso di
marcia

M VeneziaALLService - Corsia
riservata

£ & VeneziaAlLService -

Direzione telecamere

M VeneziaAlLService - Linea
Tram

VeneziaALLService -
Direzione Corsie Riservate

[ VeneziaALLService -
Censimento verde pubblico -

Viale

[ VeneziaALLService - Stazioni
car-sharing

[ VeneziaALLService -
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(B) GIS data on Dashboard via Snap4City

e DISIT Lab has ESRI ArcGIS
Enterprise 10.6 installed

*  Snap4City has its WFS Player e '
https://main.snap4city.org/widg ‘ & & | M
ets/venezia/index.php : y = Et'df"ctsw

*  Snap4City Dashboard uses as o Cotcei2t5s e seasougsons
External Service: Snap4City GIS . . £r N =
viewer via WFS/WMS: ~ Yol e B o A ek
https://main.snap4city.org/view N : Nt .EE‘;M

v m AreeRistoro

/index.php?iddasboard=MTIxNg

Darseno
Grande” XSSl
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(C) Dash with Snap4City GIS widget and Selector

*  DISIT Lab has ESRI ArcGIS ] GisWFS Examples -
Enterprise 10.6 installed — — e ,
. . ~/ Asili Nido g' » ' —_ 3 \ f 13 s NG / _*u Zb.‘“m‘ __%
hd Snap4C|ty haS |tS WFS / WMS p_—— R sy N 3 S8 £ L/ A;IQQMNILPUBBLICO-MESTRE

A Scuole Infanzia N 5 | o o¥ S
2 e
3 % = 3

widget / Player

Description Value
id_sede

PIAZZALE LUIGI CANDIANI (Mestre
Centro), 5

sub_codice 2720

num_civico

indirizzo

* Snap4City Dashboard shows
WFS/WMS data via Special
GIS Widget Map:

*  https://www.snap4city.org/dash
boardSmartCity/view/index.php
?iddasboard=MTQwMw==

— SnapA4City can use Selector to
select WFS / WMS sources to
be shown from ESRI ArcGIS
(as well as from any other
WEFS service) on Widget map

Aree di Ristoro

Telecamere

Privacy Policy Cookies Policy Terms and Conditions Contact us %

DINFO | DISIT .m SN AP 4CITY Hei

FIRENZE

The Snap4City Widget Map allows to mixt WFS GIS sources with Smart City API
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTM5NA==
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CUSNAP4CITV C::.

(D) Dashboard

DISIT Lab has ESRI ArcGIS '( 2
Enterprise 10.6 installed, and Jao
GeoServer

Snap4City main MultidataMap
Widget can load WMS
background images and shapes,
the Orthomaps

Also Heatmaps calibrated are
provided from GeoServer using
WMS protocol

Maps in this case are directly
taken from ESRI Server, free of
charge

https://www.snap4city.org/dash
boardSmartCity/view/index.php
?iddasboard=MTQwNg==
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7 Weather sensor

" Air Temp heatmap

" Humidity Heatmap |

Air Quality Sensors
Noise sensors
Noise Heatmap
PM10 heatmap
PM2.5 Heatmap

NO2 heatmap :

Enfuser pred. PM10
" Enfuser pred. PM25

‘“_ A" Gral pred. PMIO

A Gral pred. PMIO (6m)

PM10 Jatkasaari
PM2.5 Jatkasaari
EAQI Jatkasaarl

Routmg Scenario
" What-IF Routing

[l Light Map 2 i
Dark Map 2 § o N \ value 4 hours

aps and she

3eoJSON

Helsinki City Overview (H5a)

Please note that the data results are not always based on real data.

WEATHER SENSOR HEL SINKI

s |a

Tue 24 Sep 07:57:48

E VALUE NAME: HEL_WEATHER_SENSOR_OW_658225

[DETAILS [DESCRIPTION [RT DATA
Last update: 2019-09-24 06:18:13+02:00

E Description [ Value E

airTemperature

Default Map
Light Map

Dark Map pressure 1020

windDirection 280

Light Buildings Map

z ? Satellite Map

Snap4City (C), November 2019

Last Last
225 value 4 hours

Last Last
value 4 hours

Last Last

Last [
24 hours 71'4
Last 1
24 hours 7

Last |
24hours 7
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(E) Snap4City via WFS on top of Smart City APl provide data to ESRI ArcGIS Enterpri

ArcGIS Pro, and thus

Snap4City provides a WFS service on top of
SmartCity API. Thus providing data to any
GIS/WEFS client, including ESRI ArcGIS
Enterprise, ArcGIS Pro, QGIS, etc.

In the example, our ingested Helsinki Data
have been harvested from ESRI ArcGIS via
WES.

Once ingested on ESRI ArcGIS can be
visualized, by using ArcGIS Portal
— https://arcgis.km4city.org/arcgisportal/apps/

Embed/index.html?webmap=fbcec7055a344
6e29fc1e9c55¢ch53d79&extent=24.8335,60.1
465,25.013,60.1965&zoom=true&previewlm
age=false&scale=true&legendlayers=true&dis
able scroll=false&theme=light

Snap4City Dashboard can show ESRI ArcGIS

Portal (A) as External Services in a

dashboard.

— https://www.snap4city.org/dashboardSmartC
ity/view/index.php?iddasboard=MjlwNg==

¢“SNAPlcy 2t

sl - - ! U - r = » (P (F r‘ﬂdl
the data become accessib

]

le on ArcGIS

.

ESRI| Portal

ArcGIS ESRI on Snap4City Helsinki data via WFS

Helsinki Data from Snap4City Knowledge Base via ESRI ArcGIS Portal
Lapinlahdentle 7 o [FEETS

Legenda ‘ « H

salmisaari
Sundhoimen ¢

[# Weather sensor

@ Noise level sensor

@] Air quality monitoring station

[# WineAndFood

[« UtilitiesAndSupply

[@ TransferServiceAndRenting

[« TourismService

@ ShoppingAndService

[« HealthCare

[ GovernmentOffice
% o RT_airQualityC

[#] FinancialService o * Hyvantoiv to o
°

RT_airQualityN
(o]

[# Environment

[# Entertainmen t

RT_airQualityN
02

[# Emergenc
L4 gency — RT_airQualityN

[#| EducationAndResearch 0OAvg2h
RT_airQuality03
RT_airQualityPM
10

@ CulturalActivity

@ Accommodation

@ Zoom a
= @

National tandrSurvey of Finland, Esri, HERE, Garmin, INCREMENT P, METI/NASA, USGS A T

Snap4City (C), November 2019
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A) ArcGIS E

To test you need to have
installed ArcGIS pro on
your pc and connect with
Snap4City WFS/WMF
server or with ArcGIS
server which has done the
same connection with our
server WFS/WMS

On PC:

(i) Get data via WFS
connected to ESRI
ArcGlIS Enterprise or
other sources
Download data via
WES ... from...

(ii)

DINFO

DIPARTIMENTO DI
DELL'INFORMAZIONE

i

DISTRIBUTEB S%STEMS
AND INTERNET

NTE!
TECHNOLOGIES

LAB

- -

_—

»

> ] )

| Pro

CUSNAPlIcnv
as GIS / WFS p

(P T

ﬁ

e
B Tém\g

—
—
—

B = gl Map Feature Layer TimeSeries1 - Map - ArcGIS Pro
Map Insert Analysis View Edit Imagery Share Time Appearance Labeling Data
¥ D 7] 7 Import Map % Add Folder ' 5 I o I o IT [ o ] o || & Add~ 4
= = .
= #3 Connections ~ (5] Task = | ! G2 New ~
New New  New Bright DarkMap  Light Map Paired Pastel Map  Red Green d
Map~ Layout~ Report~ &3 Toolbox * Map Notes Notes Notes Map Notes Notes Map Notes |=| & Import  |tem~
Project Layer Templates Styles Favorites
Contents ~ & x [[E]lMap X
T [ search o NG
T ~ A A . §
= T i - T e = = =
- r B ¢ 1/09/201913:33:54 /
= 3 [d . ¢ 01/09/2019 13335 >
- o-
Drawing Order (
4[E] Map R T 3
“@ Weather_sensor i z
° = s
Charts
[# Change in mean RT_airTemperature, RT_ai
[7] Topographic -
1:71.760 -|| B 2L B W 24,9799639°E 60,1833610°N v

< I

|47 Weather_sensor - Cha..RT_measuredTime X

[ Properties |13 Export

90

70

60

50

40

Mean of Values

30
20
10

01/09/2019 00:00

Filter: T Selection T7: Extent

[ Attribute Table 524 Switch Selection

| Rotate Chart

Change in mean RT_airTemperature, RT_airHumidity over RT_measuredTime

08/09/2019 00:00

RT_measuredTime

15/09/2019 00:00

5 /\,/\/\/\/_\/\——’\/

22/09/2019 00:00

23/09/2019 00:00:00

RT_airTemperature

© RT_airHumidity

&

& Selected Features: 67 | ] | =

? = X

() Paolo (DISIT ArcGIS Enterprise) - [@ A

. Chart Properties - Weather_sensor >3 X

L Change in mean RT_airTemperature, RT_airHumidi...

Data Series Axes Guides Format General

Variables

Visualize change along a continuous axis
Date or Number

RT_measuredTime

Aggregation

Mean

Series

Numeric field(s)

I wi_seareverrie:

SSUIEr Ul ELaSL_UE 1Y
RT_sealevelPressureForecast_024h
RT_sealLevelPressureForecast_027h
RT_sealevelPressureForecast_033h
RT_sealLevelPressureForecast_03%h
RT_snow

RT_snow10m

RT_snowlh v

OOOOOCEc

Time binning options
Interval size
24 Hours | i~

Interval alignment
Snap to first data point

[¥] Trim incomplete interval
Empty bins

Treat as zero
Connect line
®) Break line

Data Labels
[ Label lines

Catalog Configure Pop-ups | Chart Properties
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(EA) ArcGIS ESRI Pro as GIS / WMS play

=5 - - 3 HelsinkiRT1 - Map - ArcGIS Pro Map Layer ? — *
TO test It you nEEd tO % rﬁ: Irﬁrt Anﬁfsis ‘ﬂ Iﬁ Imagery s% ' Appnce & Paclo (DISIT JllGIs Enterprise) - ~
. Cut 4é> @ Ul‘ (- + ] \_’ F\ ES] Attributes i Pause ’E, LT‘ Sync
¥ ixa Y oma Mo KB O G T - & Ee o
h ave I nSta I |ed ArCG IS Paste @ Copy Explore AR LY Bogkmarks Glo Basemap Add Add Select Select By Select By o nfographics Measure Locate ﬁg‘u’IeWUnplaced Convert o Download ) h
= @ Copy Path = = To XY = Data ~ Preset - - Attributes Location = = More ~ Annotation Map ~
p ro On yo u r pc a n d Clipboard Mavigate [F] Layer Selection [F} Inquiry Labeling Offline [P
. Contents - # x [E]msp - ~ Catalog .
connect with our | =
Y |Sec.-r~:h p | Project Portal Favorites History =
WFS/WMF server or . S/ By 5
. . P gl Maps
with ArcGlIS server Drawing Order ) @ Toobones

" 4[] Map
which has done the

b I5 Databases

b fEE Styles
. . I Weather_sensor b OBEl Servers
same connection with » (] GeoServer Web Map Service S Folders
b [[] GeoServer Web Map Service -
P @ Locators

Ou r Se rver WFS/WMS 4 GeoServer Web Map Service

I AirQuality A Average?HourHe

: ty: g

. 1[[7] GRALheatmapHelsinkitrmPM
P

World Topographic Map

Heatmap taken from
Snap4City GeoServer via
WMS protocol

- || By L B ow 24,9530009°E 60,1716688°N v 1=

< e || 118333
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* You need to have
— ArcGIS Enterprise + GeoEvent Server + SpatioTemporal Big Data Store

e Limitations on the number of protocols addressed

* Snap4City solution solves the limitations by ingesting data from a plethora
of protocols and sources and
e (a) posting the 10T data into their Spatio-Temporal Big Data Store

* (b) collecting data from several protocols and posting them into ESRI GeoEvent in
MQTT,

* (c) making them available via WFS protocol.

Snap4City (C), November 2019
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*
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e QIS data:

— Ingested via WFS/WMS protocols, and then managed as the other data.
Data ingestion from GIS server can be performed via ETL processes, or
directly from Dashboards

— Shown on Dashboards via third party GIS tools as External Services

— Shown on Dashboards using Special GIS Widget Map which directly
access to GIS data via WFS/WMS

— Heatmaps and Maps are distributed via a GeoServer

* Snap4City can interact with ArcGIS Real Time Events via MQTT
protocol as well

Snap4City (C), November 2019
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»

Snap4City: Builder of Senti

¢VSNAP/crry

lent Cities Solutions

Dashboards with data driven |OT Applications enforcing intelligence

IOT and data World

Dashboards and Apps

|IOT Applications > —

My IOT Devices Big Data Analytics, Artificial Intelligence

Snap4City (C), November 2019
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guveers | DINFO |DISIT ¢YSNAP/crry B

DEGLI STUDI | vENWE A
FIRENZE | B cone | 2B RESE 1o

hboard Development

Wldget Collectlon
. —

10T Applications

Dashboard Wizard Create. save. load
delegate, grant access

== —l —-

At st e

- -
> ng:a,-.

~—_ Knowledge Base,

N — Km4City "

Knowledge and Storage
Data from the Field and

City

Public
Dashboard
Collection

My Own Dash/

External Services
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Dashboarc

Snap4City

User: paolo.hel2, Org: Helsinki
Role: AreaManager, Level: 3

LOGOUT

My Snap4City.org

Dashboards (Public)
Dashboards of My Organization
My Dashboards in My Organization
Data Inspector

My Data, KPI, POI
10T Applications

10T Directory and Devices ¥
Knowledge and Maps ¥

Micro Applications

External Services ¥

Data Set Manager: Data Gate

Resource Manager: Process Loader ¥

A Development Tools ¥
Management ¥

Help and Contacts ¥

J Documentation and Articles ¥

My Profile ¥
Km4City portal

DISIT Lab portal

B Iz a o

Advanced Mode for HTML CSS embedding
Passive
] Advanced Mode for HTML €55 embedding

509y - sealant Sact aMalytic APplication Budidor for
sentien dities

Public (DISIT)

Public (Antwerp)

BottonePaoloNuovo
10T apps
o BottonePaoloNug

Public (DISIT)

Prev 1 2 3 .. 14 Next

ALERTS IN FLORENCE REGION
10T apps

Public (DISIT)

Public (Antwerp)

Bus Locations on the base of TimeSchedule

Passive
LneBulocationsFiorence

Public (DISIT)

Public (DISIT)

ArcGIS Integration
Passive
AreGIS Integration

Public (DISIT)

Public (DISIT)

Public (DISIT)

Background image and transparency

Passive

.. 00
L

Public (DISIT)

Caglliari Dashboard

Passive

Public (DISIT)
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From Templates to Wiz

Selector and POI

Preset widget choice

MicroApp and services

Preset widget choice

Manual widget choice

Dashboard template

Click on a template to choose it, click on it again to unselect it

Data and trends

Preset widget choice

Selector, POI, trend

Preset widget choice

Fully custom

Manual widget choice Manual widget choice

Empty Dashboard
Empty dashboard

You must choose one template

— .

(-
—

Cc/SNANcnv Sy

rad and Dasnboards

e to create a new
Dashboard

Events vs. map
Manual widget choice

* to add widgets and/or
groups of them on any

10T applications DaStha rd

Manual widget choice

Snap4City (C), November 2019
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Wizard

Dashboard features Data and widgets Check and summary

Single data widgets
A 5\ \ lﬂeraporfo .F{esnlp ol )| L | i | _f"“ °'.“ E m % o‘? % m%m _mg? E % P
28 i ol - B BN ;_& @ AN X s @ 7w |~

| Wabpage

v _— . g
. . Vespucei
Signa, 11
\g_/_(i ) Pontameve
Lastr}a a Signa Y FIFEI"IZE e

Scandicei A
Bagno a R|poh
AL

e
Montelupo X / i
Fiorentino M
‘f_,_.-—-/ N S

& OpenStreethap contributors

Data sources
All selected (10) = All selected (55) = All selected [776) All selected (315) Allselected (47) * Al selected (2) *

High-Level Type E Nature Subnature Value Type Value Name Data Type Last Check Ownership
Special Widget Environment Weather Forecast Previ_Meteo special weather 2018-07-0816:00:18 public
2018-07-0816:00:18 public
2018-07-0816:0018 pukblic
2018-07-0816:0018 public
2018-07-0816:0018 pukblic
2018-07-0816:00:18 pukblic
2018-07-08 16:00:18 public
2018-07-0816:0018 public

Special Widget Environment Weather Forecast Previ_Meteo special weather

Special Widget Environment Weather Forecast Previ_Meteo special weather
Special Widget Environment Weather Forecast Previ_Meteo special weather valano
Meteo special weather Vaglia
Special Widget Environment Weather Forecast Previ_Meteo special weather Vagli sotto
Special Widget Environment Weather Forecast Previ_Meteo special weather Vagli di sotto

Special Widget Environment {/eather Forecast Previ_Meteo special weather Uzzano
Hide columns . ' v - .
» Select the area of your interest: panning and zooming
* Select the

ngh-l_eveIType E N@are Subnatu
‘ I graphic aspect of your interest, or

Special Widget Environment Weather Forecast Previ

0000 OO!

High Level Type of your interest, or
* Make a search if you a have a precise idea or
* Act on filters: nature, subnature, type, name, value, date, health, owner, ...
* Combine them as you like
* Select the lines of your interest
* Then click on Next and get the Dashboard by wizard




DISIT

INGEGNE INTERN
DELL'INFORMAZIONE CH LOGIES

% | UNIVERSITA
% DEGLI STUDI DINFO
" 5 FIRENZE

mgle data

S

S
e

f%fii AN

XX

9. 0 r

| Rsal Time | | Wigitance |

10 ® 7 ase |~

- i
= L Ny
Multi data widgets

_Multi data
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Wizard

Dashboard features Data and widgets

A
/F.es':le

Aerdpor
7
Firsit
Ao
Vespucei Y

F\renze —

PDHHSSI!VE

Bagnoa mpou Sm
Menlelupa
Fioréntino <

® OpenStrestidap contributors

All selected (10) v All selected (T76] * [NoR4

High-Level Type Subnature Value Name

Special Widget

Value Type

Environment. Weather Forecast Previ_Meteo

special weather

Special Widget Environment Weather Forecast Previ_Metzo
Special Widget Environment Weather Forecast Previ_Meteo special westher
Special Widget Environment Weather Forecast Previ_Meteo special westher
Special Widget Environment Weather Forecast Previ_Meteo special weather
Special Widget Environment Weather Forecast Previ_Metzo special weather
‘Special Widget Weather Forecast Previ_Meteo special weather

Special Widget Weather Forecast

Hide columns

Previ_Metzo
Previous 1 2 3

special westher

Selected rows: 0 4 5 1081

Choosen data sources

High-Level Type > Value Type Value Name Data Type Last Date

data available in table

Previous  Next

You must select one widget type

The Wizard help you in selecting
only possible combination of data
vs graphic representation

e

N\J\

Single data widgets

BRSPS

YA E’xx

Wabpagel | |

Alle

Mul‘lldal.awldgets

Last Value
Vernio
Vergemoli
Vecchiano
Vaiano
Vaglia

Mext

Last Value

A
A

"

Selector

Traffic Sensors

—
First Aid

0 Sensor in via
Bolognese

‘ Air quality

Smart bench

e
Bike sharing (Pisa)

0.

Rea Time |

2018-07-0816:00:18
2018-07-0816:00:18
2018-07-0816:0018
2018-07-0816:0018
2018-07-0816:00:18

L= % r“

.
s

public
public
public
public
public

Luigi Spontint, 4=

10.
Feb

e
o .o penedel® Marcello_=*_
“é“-“u Marcel© yia B

¢“SNAPciry
T

F

—

ashboa

—

Map P2
2 I o
o ooy
.
et METRO759 5‘% s
E"ﬁﬁ)f{g::’”’, adem_g DETAILS DESCRIPTION | RTDATA onté |
del Rormito Last update: 2018-03-08 09:10:00+01:00 ~I
Description ~ Value Buttons
AvgTime  1.635227 vLaai?e A't.\%?ntrs ZALlfgars 7'}1?;9 3&3:tys
Concentration 7.064071 vLaaIa‘e 4Ir-|%sl)}rs 24Lra|§:|rs 7l&a:yls SOLSZtys
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ddition of Widge
Dashboard - testerl4

N o subtitle

Add new widget to dashboard

Metric and widget choice Generic widget properties

Widget category Title Background color

rgba(z

Actuator
Data viewer Content Content font color rgba(c ]
font size

...... ~ ! Header

Header text color

rgbha(C

color

parca-del
wentaglio

-

Metric and widget choice l

Widget category Data viewer

Metrics category Shared metrics ¥ 1 Nexttov ¥

Metric Bolognese_Pressione v P Auto

Metric description Description: Pressione
atmosferica via Bolognese.
Metric Typology: Float.

Specific widget properties

Widget type widgetGaugeChart M

widgetGaugeChart
Widget link widgetTimeTrendCompare

widgetSingleContent
widgetSpeedometer Cancel

widgetTimeTrend
widgetCarrierPosition
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e Suitable as: City Dashboard, App interface, and Control Room Dashboards, Situation
Room Dashboard, Operator Dashboard

e Created visually compounding graphic Widgets

— Each widget can be set to have an autonomous update

— Each metric/data-source may have associated with an alarm: blinking and sending events to
people and machines in different manners

 Can be: public or private, private dash can be delegated or passed in ownership
¢ See https://main.snap4city.org/management/dashboards.php?linkld=dashboardsLink&fromSubmenu=false&sorts[title header]=1

e See the following tutorials
— HOW TO: create a Dashboard in Snap4City
— HOW TO: add data sources to the Snap4City Platform
— US1. Using City Dashboards

— US2. Using and Creating Snap4City Applications with Dashboards
— US4. Creating City Dashboards and related Event Monitoring and Actions
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To Start we are going to use Direct Dashboards
Dashboards accessing data avallable on Platform, including your
own data coming from Mobile App, already registered!!!

Dashboards

IOT and City data World Applications

Snap4City (C), November 2019
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In this exercitation we are going to use
| , — HI | o B B o B & e o o0 an,
the main Dashboard Templates

Dashboard template

Click on a tempiate to choose it, click on it again to unselect it

Selector and POI : ! Events vs. map My Private Data
Preset widget choice ] ' ' ' Manual widget choice Manual widget choice

MICRO
APP

MicroApp and services Empty Dashboard
Preset widget choice Manual widget choice Manual widget choice Manual widget choice Empty dashboard

Snap4City (C), November 2019




(P T

UNIVERSITA
DEGLI STUDI

FIRENZE

&>

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

RE

T\

£
*

S[ARYST,,
Aﬁ\’o
{ W =
“‘@N

l‘ > '.m.
DISTRIBUTED SYSTEMS e '

AND INTERNET e ene
TECHNOLOGIES LAB a.."*""*m ”

0
. '§
J% i
Hsines

1. Create a Dashboard for the visualization of sensors values: actual
and their trend

2. Create a Dashboard for the visualization of geolocated services
(POI, Sensors, heatmap, etc.) and their selection on Map, with
eventual target to see the time trend

3. Create a Dashboard for the visualization of MyKPI regarding my
trajectories and eventually those of other users.

Snap4City (C), November 2019
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— Understand how to work with data by using -
&=

.
"
the Data Inspector Sasa ?]

/oé g FNGI }‘/IE E—ISLIJ—II;AI Derlm\ﬂEDlo DISTRIBUTE; ;TEMS
Meil | FIRENZE | SR |SIEEL" Nikname:!. e,

) Create a Dasnboard ror the visualization or sensors
 The sensors to be selected should I Sl cata widgets [

— Be located downtown in Florence arounda 4 B 0:00 gm 2N Ne [T
POINT of YOUR interest: home, work, study, ~sa L al " T ==
etc. B =R P A==

: : : | | | BN A EEERHS
— Report data regarding: environment, traffic, £ | (X L‘d_ Y gL‘d_‘
L4 . T - - i | i - - —
Wparkmg, p:cillutmn, etc. Ei' A 2V Elf XX B @ R
¢ e suggest to. : T ' "; g~ T [
&) |« :de @ 9

@ |}

— Create a new Dashboard by Wizard Multi data widgets

— Customize look and fill of the Dashboard and | H 'm_. =g - F1= LA "5:”' =
widgets - ;: s _ I | |
* Time: 20 minutes ‘ﬁ -'ik ﬁ
ldentify your Widgets

Snap4City (C), November 2019
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1) Create a Dashboard for the visualization of sensors
values: actual and their trend

IFO

RT
G lA
RMAZION

%

f}%é

e The sensors to be selected should

— Be located downtown in Florence around a POINT of YOUR
interest: home, work, study, etc.

— Report data regarding: environment, traffic, parking, '
pollution, etc.
* We suggest to: xx
— Understand how to work with data by using the Data
Inspector

— Create a new Dashboard by Wizard |
— Customize look and fill of the Dashboard and widgets N

e Time: 10-20 minutes

ZZ
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ol ke > Result could be similar to

CheckKPIDataCount -
ZZ W Agents - KPIActivivyCou- Agents - KPIACTYCount = Agents - KPlActivityviolationCount =

16250k

\ | 16000k
15456144 -\K\'\fu\‘\ 905

® YO u Ca n a d d . - - m - - - = = = hekKDataCount o
: I*losubtltle : - S Thu 4 Jul 23:47:51

° a7 ) Agents - KPIActivity.-.am] (2|

more Widgets | e

00
7500

_’ Agents - KPIActivityCount B Fﬁq nts - KPIACthvity... ¢ Pﬁgml‘?»ﬁmﬂm&m (om) E
i - - - ©| 15456144 %\_\,\x

B

Agents
= i i
. ‘ .
[ ] 59 s o N
80 3957807
L

— Editor
manually
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2) Create a Dashboard tor the visualization of geolocated service
PO, Sensors, heatmap, etc.) and their selection on Map, with
Vel arget to see the time trend |
T | ek . S
- The HLT to be selected should Pl 000 mm a4 D Imm
_ = H !!.; ].;\ - I:.' - - — —
Ee lf;f;tedfdg_\;\;ntovinkfndFIOfrenie At least 5 of m ,f '9; ﬁ‘ ;ﬁ:" o === ==
— Could be of different kind of nature. At least 5 of - | T2 E O BowE
them ~ . @ at N N 21“_‘
. . . ) . — . - ,i * - - —
— Data regarding: environment, traffic, parking, Ei’ A Ve E"’ XX B =)
pollution, etc. | .- : v © 1O Mk
* We suggest to: :ﬁﬁﬁ__|N__|N_f'i L& || # B
— Start creating the New Dashboard by Wizard & ;«'-‘j @ n
— Customize look and fill of the Dashboard and | | | Muttl data widgets
widgets | SR E A - o =
. . Ll = | Ead E: —a """‘H
* Time: 10-20 minutes i = ek
* There are different modalities to get similar | ‘ﬁ | |'-'= N

results Identify your Widgets
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2) Create a Dashboard for the visualization of geolocated services
(POI, Sensors, heatmap, etc.) and their selection on Map, with
eventual target to see the time trend

TthLT to be selected .should x= i\V’
— Be located downtown in Florence o t‘
— Could be of different kind HLType, and nature. At least 5 of T;},hw # i
them ~ o
— Data regarding: environment, traffic, parking, pollution, etc. T

* We suggest to:
— Start creating the New Dashboard by Wizard

— Customize look and fill of the Dashboard and widgets

* Time: 10-20 minutes
* There are different modalities to get similar results

Snap4City (C), November 2019
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Result could be similar to

* Not all combinations
provide the same
effective result

* You can

— customize the resulting
dash

— add other widgets by
wizard

— see how a Selector is
built

DISIT
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] [ 2 The
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2) Create a Dashboara ror the visualization o AVKPI regarcoing
/ (rajectories and Jentue DSe OT other users
Single data widgets
* We suggest to: TNV [ | 0:00] ;.;ﬂ,--':;ﬁ,--'-E
:al/BE | ™ UUU an eV a¥
T H'. N - - - - - -

— Open Dashboard Wizard S
W
— Search for your trajectory on mobile |
|Ooking for MyKP| :f;;"' :X :.Ek‘ri : EI.; | x l |@ | 5
— Create a Dashboard exploiting the (e e | 22 | e

Widget Tracker ke | LAY LR A | 2 ?E

— Customize look and fill of the L. i @
Dashboard and widgets, change T o PR, R
® ® Wl = N Em eSS

color of the header, etc. e
* Time: 10-15 minutes ZAILS U
ldentify your Widgets -
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* We suggest to:
— Open Dashboard Wizard

— Search for your trajectory on mobile looking for
MyKPI

— Create a Dashboard exploiting the Widget Tracker

— Customize look and fill of the Dashboard and
widgets, change color of the header, etc.

e Time: 10-15 minutes

Snap4City (C), November 2019
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Parco di
&, iﬂﬂ Donato

R
Parco di

S4CTuscanyTrackers
Status: still

Speed: N/A

Last sent:22/4/2019 172327
Track Date: 2019-04-22

@ |

© prevday nextday®©

&
——a———

D
-8

'\m/ 4
e
D

-
\
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MyKPI: Tracking of Devices and Mobiles

* Real Time Trajectories for

* Mobile Phone
. . TrackerFordOBD2
* Moving IOT Devices
e OBU, Vehicular Kits N e R S
P \ | - W/ % =3 e A’/ / 2:2:.:::::::' 20853 s /\/_\—/—V\/\_/_ﬁ\
i MUItiple traCkS : 7 § (”"“’G“"m y P 7 k "enm“?h ?B!D'Z.Englmcoo‘ . ' 20145 2100 215 230 245 2200 215 2230

Last sent §/10/2019 23137
Track Date: 2019-10-06

J @ W OBD2 - Vehicle Speed - pid_val T3@WFOLXXTACLKYE5816 °
Impruneta

A * Fucecchio
v

™
/ Castelfranco,
W songels

Day by day B g SIS \ St
: N : st S W Seiieg 779 T _eommsss e
* Micro Application Voo ! e i 5

Track Date: 2019-10-06
Es P
O prev day 0BD2 - Engine Coolant .
OBD2 - Engine RPM
Status still
Speed NA
Last sent 6102010 25127 90
Track Date: 2019-10-06
Z | 70
© prev day 2045 2100 s 230 045 22:00 215 2230
SiiMTuscanyTrackets

Status: still OBD2 - Throttle Position..(7m) OBD2 - Throttie Position - pid_val_ T7@WFOLXXTACLKYE5816 ©

Speed: N/A

40
Last sent: 71072019 16718 - .
Track Date: 2019-10-06 ‘

32

» .

Greve in Chiant

2045 2100 a5 230 245 2200 215 2230

. OBD2 - Intake Manifold -.[7m OBD2 - Intake Manifold Absolute Pressure - LTI LXXTACL.. 7m] @
Mobile —— @ 0802- Intake Manifold . i) _O pid_vaL I@WFO
PAX Counter w ’//"_“y\ IV 63.8 Y O T W) e

o
n.00 1200 13:00 1400 1500 600 1700 18:.00 19:00 2000 2100 2200 2045 2100 2115 2130 2145 2200 215 2230
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Custom Dashboards and Widgets (interactive, Test Synoptics Industry 4.0 ¢
Animations, etc.)
-- SVG for graphic design Begin 3:00
-- MyKPI for collecting data

=

Finish 5:30

strial Plant IOT Synoptic
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16.1°C 1023 bar 82%
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3 O — R ‘ ]
% X B ey
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[IIII] — Sénwmam /] H
!._] " Mo VALUE NAME: ARPAT_QA_PO-ROMA_SV =i
12! Chiesina Montalese . ; ! DETALS DESCRIPTION RT DATA 4 5 il
( Tk
@ Last update: 2019-10-12 20:00:00+02:00 -
Description Value Buttons } ,A'. Lesﬂ
[ co null Last Last Last Last Last o
V¢ 2 value 4hours 24hours 7days 30days
Eﬁi Apgseel W2s  nan  Lest [ GEst Cisst [ ast | [Last
N value 4hours 24hours 7days 30days [ '."
A
| ok £ Last Last Last Last Last F A\
NO2 - 30 days (€] < Bmeg?ze ')’\' NO2 36 value 4hours 24hours 7days 30 days | {
N last  Last  last  last Last ( ]
LA E;rt;a \‘Ferrucda s02 null valie 4dhaure 24 haurs AMdave : i
1 8, R ~ 2
‘\\ /’, S Vignole
. i 7z
OC 0 e valenzgtlco a‘{\ S Saq“(slusto.
16. Sep 23 Sep 30.Sep 7.0ct P . 2
Privacy Policy Cookies Policy ~ Terms and Conditions Contact us g‘i'éfu'?r’u'& DISIT dp
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Dashboards with data driven |OT Applications enforcing intelligence

10T and data World |OT Applications >Df*5hab?ar;ds and AIOS

City: Builder of Sentient Cities Solutic

My IOT Devices Big Data Analytics, Artificial Intelligence
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Control Room Operator

Would like to:

- Monitor traffic flow,
Environment, Car parking,
Cycling, First aid, temp., ...

- Act and monitor Dynamic
Plates

- Act and monitor red lights

~ / Traffic Sensors}

Driver, Policeman

Would like to:

- Monitor traffic,
Parking, env., speed
limit, ...

- Act and monitor red
lights

82.4%

Request Green
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Snap4City - App
dashboard

82.4%

Request Green

‘ DINFO ‘

A, | wavensins DISIT
* S | FIRENZE | ERERDT, | EEEITC
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-Virtual Sensors and Virtual Actuators
-From Dashboard to IOT App and viceversa
-From Dashboard to IOT Brokers/Devices and viceversa
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82.4%

Request Green
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IOT Applications, realized by using Snap4City Node-RED and
integrated with Snap4City Nodes/MicroServices block, can be behind
dashboards to get data from them with Virtual Sensors and Actuators.
— Dashboards may be connected to multiple IOT Applications and IOT devices

— |OT Applications may be connected with multiple Dashboards and IOT devices

A network of Dashboards, IOT Apps and IOT Devices and data is
easily realized exchanging data via secure connections.

* Training Cases:
— US2. Using and Creating Snap4City Applications with Dashboards

— US9. Creating Snap4City IOT Applications, different formats, protocols,
brokers, communications

Snap4City (C), November 2019
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ChatRoom Per Dashboarc

p&EhT

Temperature 1 (H24)

s e, e, Vi B 40 e

Chat Management

o
25 Oct 04:00 08:00 1200 1E:00
User: roottooladminl, Org: DISIT
Role: RootAdmin, Level: 7
Temperature 2 (H24)
Dashboard
8.8 2 pa B Aeal oo ety maht e Mg ifCend e sk Dot @ Dashboards

tificats

O 10T Applications

v

Data Gate

" :
At e i

llllli "'I\ oL O L

opment Tc

Management ~

€ settings ¥

A X X X XN X X

User Management and Auditing «

22 Oct

aria via * 1 [ ] 2z A 1 machine 166
_— — . Auditing Data
Humidity %1 (i ] Humidity Percentage 1 (daily) P —
528 _
‘ ‘ Auditing
396 M 4 * '\ fﬁ_ﬂ .‘Uﬁ" |f\N Jﬁlﬂ r‘,f‘l (g e
WKL
o 26 @ Current Auditing User Activities
(o] 132 Previous Dashboard Builder Local Users
° Help and Contacts
25 Oct 0400 0800 1200 1600 2000 26 Oct
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* Each Dashboard may have only one separate ChatRoom

e The Dashboard Owner can
— Activate the Chat Room on Dashboard header in Edit
— Add a number of users platform to chat room

e The Chat Room

— Allows to Exchange Comments and Pictures

— Can be Accessed on web and mobile

— May Provoke notifications on the header of the Dashboard
— |s accessible only under authentication

 The Administrators can access to the Log for review of the discussions

Snap4City (C), November 2019
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Chat Rooms

e Activated by the Dashboard creator which can invite a number of
users of the platform to

— Exchange Comments and Pictures
— access on web and mobile
— provoke notifications

* Accessible only under authentication

 The administrator can access to the log for review and log of the
discussions.

Snap4City (C), November 2019
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smart City Monitoring: Notiticator

Snap4City Notificator

Associated with metrics T —

Role: RootAdmin, Level: 7

EVENTS © MESSAGE el ADDRESS  .@ REST . EVENTS CLIENT
1

I ® I o
s WI ts Dashboards 4 GENERATORS BOOK BOOK BOOK LOG —=- APPLICATIONS
g My Dashboards Searc]

Notificator

Dashboard title Dashboard link  Add/edit/delete notifications

Widget title Metric type

10T Applications
My Personal Data DataCenter Temp 1 edited DCTemp1 G &

10T Directory and Devices ¥ FirenzeWiFi AP FWIFI WifiStream_Aps

A I te r n at ive W i t h I OT A p p reedgesndiices = Mugnone 2016 Utenti attiv (12 ore) N Active Users

Micro Applications

P PP PP
E- 2K - NI - i - B -

Mugnone 2016 Utenti attivi (giormo) N_Active_Users
L[] L] [ ) [ ) External Services *
* Notifications may arrive s
Resource Manager: Process Loader ¥ DataCenter Temp 2 DCTeﬂWpE
° F b k T | Development Tools Events lo
Via rdCeDOOK, Ielegram, g 9

@ EVENTS © MESSAGE @! ADDRESS - REST EVENTS - CLIENT

Settings * GENERATORS BOOK 1 BOOK BOOK — APPLICATIONS

. Text filter tart date Application
S M S e m a I | e t C b User Management and Auditing ¥ 2017-07-31 00:00:00 = 2017-08-11 09:22:00 = AlL v
L] . . - .
’ ' ’ y Helpand Contacts ¥ Generator container Generator name Generator type User Event time Event type Application Link
D tation and Articles -08- = - s
- - Yocumentation an: icles ToolAdmin - Public Ataf RT Ataf Rt marazzini 2017-08-09 Value <= 50 Dashboard Qo
17:38:03 Bad Manager
exploitin
City portal ToolAdmin - Public Park Free - Speedo Park_Free marazzini 2‘?;;;?;_:9 =7 ;4\/?155 h Dl\jzfllk;zael;d S
KméCity portal -08- a =50 - s
° S L ToolAdmin - Public Ataf RT Ataf_Rt marazzini 2017-08-09 value <- 50 pashboard %
17:37:02 Bad Manager
DISIT Lab portal
ToolAdmin - Public Park Free - Speedo Park_Free marazzini 2‘)1177;;2809 27 ;:/?gi < D;Z:Zzaerrd S
. .
. ToolAdmin - Public Ataf RT Ataf_Rt marazzini 2017-08-09 Value <- 50 - Dashboard Qg
17:36:02 Bad Manager
agcgement . 2017-08-09 Value <= 11 - Dashboard
Dl cated EngagementCreated = marazzini 173558 Low Manager S
Generator Event Time
Ataf RT Value <- 50 -Bad  2017-08-11092341 [gmp DCTempt marazzini | 2017708-09 6 < Value <- Dashboard N
17:35:42 30 - Ok Manager
N 2017-08-09 27 < Value <= Dashboard
se - Speedo Park_Free marazzini 173525 54 - Ok Manager S

system for ticketing —
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smart City Monitoring: Notr

Snap4City Notificator

° N ot |f | cat | ons m ay User oomoclediie, Ong. DT Events generators management
RN @ "Ll ¢ il @ il oot
arrive via Facebook,
Te I e g r a m S M S I:I:TL(,:{I; DataCenter Temp 1 edited DCTemp1 % o’
’ V4

Dashboards -

Dashboard title

Widget title Metric type Dashboard link =~ Add/edit/delete notifications

10T Directory and Devices * FirenzeWiFi AP FWIFI WifiStream_Aps S 03
nowledge and Maps. . .
b TSR Mugnone 2016 Utenti attivi (12 ore) N_Active_Users S o]
emall. etc
) °*) Mugnone 2016 Utenti attivi (giorno) N_Active_Users S &
External Services ¥
Data Set Manager: Data Gate DataCenter Temperature 2 (last 12 hours) DCTempz2 S o

exploiting 10T App

Development Tools +

Evehts log

EVENTS MESSAGE | ADDRESS - REST EVENTS - CLIENT
@i

° Management ¥ GENERATORS BOOK y BOOK BOOK LOG ——— APPLICATIONS
e I n e Text filter Start date End date Application -
% Settings ¥ 2017-07-31 00°0000 = 2017-08-11 09:22:00 = Al v
User Mana a iting . . - .
T EE S ) © Generator container Generator name Generator type User Event time Event type Application Link
Help and Contacts + Temperaturd _aa _ _ s
d a S | I b O a rd P ToolAdmin - Public Ataf RT Ataf_Rt marazzini 25117 ;i o0 \/atug <d 5° Dl\j hboard S
Documentation and Articles ¥ 7:38:03 @ anager
I g o My Profile ¥ ToolAdmin - Public Park Free - Speedo Park_Free marazzini 2‘?;;;?::9 =7 ;:/iags h Dl\jzzl;zaerrd S
o I l I I I I @ snap4City portal _08- -50 - S
t e g ra t I 0 W I t ToolAdmin - Public Ataf RT Ataf_Rt marazzini 2O11? Oi:g Vatug;d 50 D;;P;l;oael;d Qo
@ KméCity portal 737 anag
W O r kfl O W & DISIT Lab portal ToolAdmin - Public Park Free - Speedo Park_Free marazzini 2‘)1177;2?32;9 27 ;:{al;;j < Dl\jzy;zzaerrd S
ToolAdmin - Public Ataf RT Ataf_Rt marazzini 2017-08-09 Value <- 50 - Dashboard Qo
17:36:02 Bad Manager
agcgement . 2017-08-09 Value <= 11 - Dashboard
Dl cated EngagementCreated = marazzini 173558 Low Manager S
Generator Event Time
Ataf RT Value <- 50 -Bad  2017-08-11092341 [gmp DCTempt marazzini | 2017708-09 6 < Value <- Dashboard N
17:35:42 30 - Ok Manager
[ [
e N 2017-08-09 27 < Value <= Dashboard
system for ticketing e i - N

Logout ‘B marazzini Dashboard Manager i RT events
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e Suitable as: City Dashboard, App interface, and Control Room Dashboards,
Situation Room Dashboard, Operator Dashboard

* Created visually compounding graphic Widgets
— Each widget has an autonomous update

— Each metric/data-source may have associated with an alarm: blinking and sending
events to people and machines in different manners

 Can be: public or private, private dash can be delegated or passed in ownership
¢ See https://main.snap4city.org/management/dashboards.php?linkld=dashboardsLink&fromSubmenu=false&sorts[title header]=1

e See the following tutorials
— HOW TO: create a Dashboard in Snap4City
— US1. Using City Dashboards
— US2. Using and Creating Snap4City Applications with Dashboards
— US4. Creating City Dashboards and related Event Monitoring and Actions

Snap4City (C), November 2019
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https://www.snap4city.org/drupal/node/156
https://www.snap4city.org/drupal/node/157
https://www.snap4city.org/drupal/node/159
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5}%’%@?{\% UI?JI\-/E\RSIJ'I'A DINFO “ x
T | FiRenze | B, | *YSNAPcTy i
Users may decide to: * Correctness
. . * Transparenc
— provide access to who, for do what, until when consented . Secur?ty Y
— accept terms of use by signed consent for data * Integrity
management service © privacy
e Auditing
From each service, the user is capable to: .

— See what we collect in terms of Data Type: traces, logs, paths, profiles,
accesses, |0T devices, sensors, maps, etc.

— Download, delete, inspect Data
— Auditing and Revoke access or grant access right to each single Data
— Delete all Data in single shot or singularly (forget all about me)
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If personal data are published by the owner:

— the data are released anonymously,
—> also in this case they can be revoked at any time:

Snap4City is also compliant to GDPR Technical Constraints as it:

— Performs Secure connections in any private data exchange

>
— Encrypts data store for all private data
Encrypted
— Decouples data and personal IDs Data Storage

N @ @@

— Audits private data usage
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FIRENZE | St oo | RBNEREL e CL SNAP4CITY
«NDPR nliant
- D JJ AW foj [rj J . fj E My Profile =

My Personal Data Types R e

My Personal Statistics and Bounds

View Edit Track Access control Convert

This page allows you to access at your Data Types, which are your personal data that we ¢ IVI a n a ge P rOfi I e a n d M y Pe rS O n a I D a ta

most cases, a specific tool and view is provided to manage them

+ My profile data and Blogs
e to manege_y:;ur user profile -:iata_n (name, email, ): view, edit, delete FO r e a C h D ata Ty p e :
* My Personal Statistics and Bounds: daily or Monthly
¢ toaccess at your statistics about the data access and volume of resources use . . .
that may depend on the Organization at which one belong and on the role in — S 9 k g h p bl
g e e e tart as private =2 making them public
o to manage your personal MyKPI, MyPOIl and trajectories, if any: view, edit, dele
+ My personal Enagsment (anonymous) and revoke
o to manage your personal engagements recevied on the Mobile Apps, auditing
* My IOT Devices

o to manage your IOT Devices in which it is possible to: edit, delete, make public - Th e OW n e r is th e O n |y O n e th at Ca n : ( 1)

* My IOT Applications . .
¢ to manage your IOT Applications in which it is possible to: delete, restart, char d f I . ( 2 ) h g h h p

« My Dashboards MOAalrty values, change the ownersni
¢ to manage your Dashboards in which it is possible to: edit, delete, change owr . .

+ My IOT sensor data service URI (for programmers) — D f / k D | A
¢ to manage the Delegations to access at the ServiceUR| of the knowledge bas: e I n e revo e e egat I O n to Cce SS

+ My IOT sensor data service GraphlD (for prograrnmers) " ’ I
o to manage the Delegations to access at the a Graph (data set) of the knowled —_ D | /f D T d | |

+ My personal data by 10T App (partially deprecated) e ete O rget p e r ata y pe a n m e a H
o toc manage your MyPersonal Datas, if any: view, edit, delete, delegation in acces

+ My Annotation data n u d iti n
o to manage the Delegation to access at the Annotations: delegation in access, g

+ Auditing Access to My Data
o toaudit the accesses to MyData
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Dashboard List
Snap4City

User: roottooladmini, Org: none
Role: RootAdmin, Level: 7

f o

Dashboards

My Dashboards

» B B

Notificator

(o]

10T Applications

My Personal Data

disit: Public

n

10T Directory and Devices ¥

0

=

Knowledge and Maps ¥ Edit Management Clone
Micro Applications
W External Services ¥
Data Set Manager: Data Gate
< Resource Manager: Process Loader ¥
Development Tools ¥

Management ¥

% Settings ¥

disit: Private
User Management and Auditing ¥ Edit Management Clone
Help and Contacts ¥
[J Documentation and Articles ¥ My data trends
Passive
My Profile ¥ o My data trends
e — E—
Z snap4City portal
2 Kma4City portal somcess
Z' DISIT Lab portal

nicola.mitolo: Public

Edit Management Clone

Delete

Delete

Delete

Edit

Edit

disit: Public

Management

Clone

disit: Public

Management

Notificator monitoring

Clone

Dashboards

Delete Edit

Delete Edit

Edit

disit: Public

Management

Clone

Delete Edit

DataCenter gas and smoke (desktop)

data

DataCenter gas and smoke (mobile)

Passive Passive

DataCentes ges arxd snoke (deskiop] DattCenter gas e smoke (ot oo ]

WHimurfigadeantyring

disit: Public disit: Public
Management Clone Delete Edit Management Clone Delete
Leonardo - Smart city data 2 My data and trends
Passive Passive
s o My data and trends =

& S
® G

Leonardo: Public nicola.mitolo: Public

Management Clone Delete Edit Management Clone Delete

Pisa Real Time Data Real Time Sensors via ServiceMap3D

Passive Passive
Pisa Real Time Data

2eal Time Sen: a ServiceMaps

o — - i
mitolo: Public disit: Public
Management Clone Delete Edit Management Clone Delete
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N S ® o ondha 3 an e
sting and Features

Dashboard
Title

Snap4City Dashboards

o B i occos OO R e

Sni Mky }awhﬂmud SnapdCity - Buttons with images Snap4City - City app Snap4City - Cross widget interaction |
10T a0 srene

DevDash for comparison analysis

Passve Dashboard Type

snapacity
anager | \dag

Dashboard Preview
(click to open the
dashboard in view)

Clone elete OwnerShiQ

Snap/City - DataCentor gas and smoke (..
fomve

e

MyOun B ca
£o [ 008 [

Additional actions
(only for the
dashboard owner)

* Edit
* Management
* Clone

* Delete
(add Thumbnail is inside Edit)
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Dashboard Mar

Change Ownership
Public or Private

Delegation access
to other users

Delegation Access

to Other Groups [Higher . : “ Current group delegations
roles cross Organization] =

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F I RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

Ownership Visibility
Air Quality Sensor in Jatkasaari -

New owner username can't be empty

Management
Ownership Visibility ‘ Delegations

Air Quality Sensor in Jatkasaari - Change visibility

Management

Ownership Visibility ‘

Helsinki vs Antwerp comparison

Confirm

Delegated username can't be empty

Current user delegations
Delegated user Remove

paolo.ant2 x

Management
Delegations ‘ Group Delegations

Helsinki vs Antwerp comparison Add new group delegation

Citizens v Confirm

Delegated group Remove

Helsinki - All Groups b 4

Snap4cCity (C), November 2019
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Firenze Amb|ente e Salute HD & Firenze Energia e Colonnine HD
3 e ot simuia

@ 120 41 165 36 4
@ 33 23 e 123 43
@
w
-

25 13 32 193 27

7 m & 2 @

‘rom Ealit

RISCHIO £
o

5

e Embedding Dashboards into | =1 o

—a bashboard T
— third Party Web Page T
* Header or not ’
* Responsive or not
* Size
* Background Image | —
* Add / change Screenshot e —

Scuola di Ingegneria, Universita di Firenze

Digital Cities in a Changing World Via Santa Marta 3. Fironze

I h b s | explore more, discover more, create more PROGRAMMA
u I I I n a I S Sono aperte posizioni per il DISIT Lab:

= Tecnologo to be engaged to work on EC projects. See the offical
LB ) etc o0

sessaass ey o

Computing

: | pro \ pisit_ ¥

call https://www.unifi.it/avvisi.html: specifically for 18 months: deadline 20 February
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* My Personal Data, My KPl and My POI
— to manage your personal MyKPI, MyPOI and trajectories, if any: view _edlt delete

delegation in access, revoke delegation, make public, change ownership

My Personal Engagement
— to manage your personal engagements received on the Mobile Apps, auditing, if any: view
delete

* My IOT Devices
— to manage your I0OT Devices in which it is pqssible to: edit, delete, make public, delegate in

access, revoke delegation, change ownership
My IOT Applications
— to manage your 10T Applications in which it is possible to: delete, restart, change ownership
My Dashboards
— to manage your Dashboards in which it is possible to: eo!it, delete, change ownership,

delegate in access, revoke delegation, see list of delegations, make public
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Smart Bench

Sat 22 Jun 15:4523

airQualityCO2 (sm) e

483 -

pg/m3 o
=

271 |

26

18:00 22 Jun 06:00 12.00

[ omiy_ o8
442

%

light  (Em)|kes
—

425

O 0.02

totalSittings (8m)|lid sittings  (8m)

0

presure (o)
1005

hPa

totalTransits (8m)

1004

22 Jun

&

06:00

prre | 22 Vsnapdery S

12:00

UNIVERSITA
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Smart Bench

Sat 29 Jun 20:19:43

No data available

*®

Temperature (9m)

No data available i

X

» No data available

Humidity (om)
light (om)

Pressure (om)

totalSittings (om) sittings  (om)
No data available No data available

No data available totalTransits (om}|liig
No data available O
X :

——
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Dashboard Deleg

Management
Visibility ‘ Delegations ‘ Group Delegations

]

Add new delegation
Delegated username Confirm

Delegated username can't be empty

Current user delegations
Delegated user Remove

comunedashres b4
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Managing Personal: KPl, Data, POls
WhiCh can be: - |admin.110 - My Personal Data

— Acquired from any source: SQL,
SPARQL, API, etc., ODBC, JDBC, etc.

— Computed by means of IOT App,
Data Analytics, ETL

— Stored/retrieved into personal
safe or general storage

— Edited from tool, or from IOT App

— Added Manually or Automatically

— Shown via Dashboard
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Smart Bench Data Delegation
My Data, KPI, POI

High Level

17056232 MyKPI Entertainment Smart_bench Smart Bench Transits transits integer &/29/2019, private disit_comunefi mm
7:59:52 PM [ oeLere | _ CHANGE OWNERSHIP
17056231 MyKpI Entertainment Smart_bench Smart Bench Light  light float  &/29/2019, 0 private disit_comunefi EEDED [ DELEGATE USERS
7:59:53 PM [ peLET | CHANGE OWNERSH,
17056230 MyKPI Entertainment Smart_bench Smart Bench CO2 airQualityCO2 float 6/29/2019, £12 private disit_comunefi mm
7:59:53 PM [ DELETE | METADATA CHANGE OWNERSHIP
17056229 MyKPI Entertainment Smart_bench Smart Bench Total totalSittings  integer  6/29/2019, Q private disit_comunefi mm
sittings 752153 PM [oeiere
17056228 MyKPI Entertainment Smart_bench Smart Bench Sittings sittings integer &/29/2019, Q private disit_comunefi mm
7:59:53 PM
17056227 MyKPI Entertainment Smart_bench Smart Bench Total totalTransits  integer 6/29/2019, Q private disit_comunefi mm
Transits 75952 PM [ peLeTE | METADATA CHANGE OWNERSHIP
17056226 MyKPI Entertainment Smart_bench Smart Bench Pressure float 6/2
Pressure 759 My Data, KPI, pOI
17056225 MyKPI Entertainment Smart_bench Smart Bench Humidity float 6/24
Humidity T:59

KPI Delegation Details
17056224 MyKPI Entertainment Smart_bench Smart Bench Temperature float 6/2

Temperature T:59
Username

Delegated *

Showing 1 to s of s My KPI Data First =< R . . Last

o L o]
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¢“SNAP4ciry
nagement of MyKPI, MyPOl, ...

My Data, KP|, POI

Snap4City

User: paolo.hel2, Org: Helsinki

Role: AreaManager, Level: 2 @My O Public

LoGouT

My Snap4City.org

My Profile ¥

@ KméCity portal

@ DISIT Lab portal UtilitiesAndSupply

@ Dashboards (Public) inier L W T
@ Dashboards of My Organization o Nature * inkkiniemi Services: 8 R Eccolo
- MyKPI  UtilitiesAndSupply Agents private paolo.hel2  view | [ DELEGATE UseRs | 5 [
Meilahti Hermar\nlnmakl { ®608m
@ My Dashboards in My Organization [ eor ] | [
Data Inspector Subnature* \ / 1177 KmsaﬂlP;“ Kl'uumunha
spector = o i
c S4chelsinkitrackeriocation
o, = 2
My Data, KP1, PO MyKPI  UtilitiesAndSupply Agents Latitude paclone2 EED ,i Yoo 1
B Services: o
0 10T Applications : [ or) 1 ervices: 2, /3
Longitude * @ e’ ¥ v % &
= |07 Directory and Devices + 2 o srpappusage
mimels ki \ "M oo iy r/ » By 2m
N Knowl EducationAndResearch Cultural ecll | 4. | peolone2 (ED (NS /ﬂ *‘Ka(ay.)nokka Kri {
R & \ |
’ (5] P ; \ S 1 4 ! _
Micro Applications [oceewe - 2 ~Plnavioril) \ i arptrackerlocation
Y 18 2m
MW External Servic 4 ’ Vunkkisaari_Kaivopuisto Rt | B %
MyKPI  UtilitiesAndSupply Agents paolohel2 EED g '\ & v =Ny “ "‘75’ a § g . | —
Data Set Manager: Data Gate [Eor R vieroxa | | / y LY A timal & 4
[oeiere | 9 i y ’ i Y ' N p 2 f ‘nytrackerlocation
% Resource Manager: Proc - amsonumim ) 4 K ! | e ¥ &
@ s ’  suomenl BB ) i1 X
- ’ \ 3
@ Development Tools ¥ o ‘ J { 0 SR \ \ < 7 | ——
UtilitiesAndSupply Agents paolohe? EED 1 v \ ) < ‘ ¥
Management = [ + ! ] nyappusage
o] ' ) # LBm
Helpand Contacts ¥ Value Name - ' — I j X m
nt ]
| — L) | @ © OpenstreetMap contributors. 2
ol EaE e UtilitiesAndSupply Agents Value Type paolone2 [EED  DELEATE Uses | A < 1kiappusage
VP [ R oo | s omessie <= Points Of Interest % == iy
vew]
eor )
=3
[view]
[eor ]
=

© Delegated

Agents

My PQOI Details

Data Type

integer

Filter Table

Usemame | Controls vlsib!llty

paolo.hel2

Information
Saved From The
App

08:49:17

|

Mlcro Appllcatlons My Pomts of Interest MyPOI

|SerV|ces 8|
‘rmrrrr—y

,:+

arhanlahti

- Haka My Hotel
e T ®200m

Points Of Interest

Eccolo
2038531 m Q289 m

My Hotel
©2039116m Q 519 m

= S4chelsinkitrackerlocation

Accommodation Hotel My Hotel paolo.hel2
= e ] < 2019-05-08 >
Qachelsinkitrackerl :
Show 10 v entries
Showing 1 to 8 of 8 My KPI Data Page Number @ 2041652 m o 3180 m
IF
Q . Values DataTime Latitude Longitude |
——
Qo — - 0 08/05/2019, 43.792 11.25 ‘
o =0 °
I @] < 708 — =)
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B Sessim 0 1m0

[ P
©2039116m @ s19m

P
ey

A

" o

I |

| Mercato |
‘Ortofrutticolo |
e i g

DISIT
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S

[y

S4CTuscanyTrackers
Status: still

Speed: N/A

Last sent22/4/2019 172327 ¢
Track Date: 2019-04-22

Z |2
© prevday nextday©

T
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ohttp://www.Sii-Mobility.org
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- Experimentations and validation in Tuscany
- Integration with present central station and subsystems

- DISIT lab, Universita di Firenze, is the tech-scientific coordinator
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http://www.sii-mobility.org/

L2 O 00

http://www.Sii-Mobility.org

* Reduce the social costs of mobility
— minor inconvenience,
— greater efficiency,

— greater sensitivity to the needs of the
citizen,

— lower emissions,
— better environmental conditions; -

— info-training programs to help city user in —
getting virtuous habits;

— reduce transportation costs and travel _
times for users, for operators and
administrations,

— optimization solutions.

8529 iy
‘/KSii;MQﬁility_. >,

—_—

—e
e
—

simplify the use of mobility systems

innovative sensors for AVM and
private transport on the territory

integrated systems for payment and
identification

driving / offline routing solutions
connect the drive, smart drive or walk

Integration of data from operators
and different type sources

advanced management of resources
measurement of flows realization of
sensors, actuators

* Testing on municipalities and provinces of Tuscany

* Contribute to the improvement of national and international standards

Snap4City (C), November 2019
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Horizon 2020
European Union Funding
for Research & Innovation

REPI.ICATE

REnaissance of PLaces

with Innovative Citizenship Replicate prOJECt

And TEchnology

http://replicate-project.eu/

* Demonstrate Smart City technologies in energy,
transport and ICT in districts in:

e 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

Snap4City (C), November 2019

ol (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN
02 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN
o3 COMUNE DI FLORENCE FLORENCE ITALY

04 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

05 STADT ESSEN ESSEN GERMANY

06 NILUFER BELEDIYESI NILUFER TURKEY

o7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND

08 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN

09 ENDESA ENERGIA, S.A. ENDESA SPAIN

010 EUROHELP CONSULTING, S.L. EUROHELP SPAIN

011 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

012 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA
SPAIN

013 EUSKALTEL, S.A. EUSKALTEL SPAIN
014 COMPARNIA DEL TRANVIA DE SAN SEBASTIAN DBUS SPAIN
015 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY

016 ENEL DISTRIBUZIONE, SPA ENEL ITALY

017 MATHEMA, SRL MATHEMA ITALY

018 SPES CONSULTING SPES ITALY

019 TELECOM ITALIA, SPA TELECOM ITALY

020 UNIVERSITA DEGLI STUDI DI FLORENCE UNIFI ITALY:
DINFO.DISIT Lab and DIEF

021 THALES ITALIA, SPA THALES ITALY

022 ZABALA INNOVATION CONSULTING ZABALA SPAIN
023 TECHNOMAR TECHNOMAR GERMANY

024 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM
025 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM
026 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM

027 ZEETTA NETWORKS ZEETTA UNITED KINGDOM
028 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
029 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM
030 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM
031 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM

032 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM

033 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED
KINGDOM

034 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED
KINGDOM

035 ESADE BUSINESS SCHOOL ESADE SPAIN

036 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L.
SISTELEC SPAIN


http://replicate-project.eu/

* g K

AN Horizon 2020
PN European Union Funding
for Research & Innovation

http://www.resolute-eu.org

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

Snap4City (C), November 2019

University of Florence:

DISIT lab DINFO (Proj UNIFI IT
coordinator), DISIA and DST

THALES THALES (IT
ATTIKOMetro ATTIKO GR
Comune di Firenze CDF IT
Centre for Research and CERTH GR
Technology Hellas

Fraunhofer-Gesellschaft zur

Forderung der angewandten FHG DE
Forschung e.V.

HUMANIST HUMANIS1]FR
SWARCO Mizar SWMIZ (T
Associacao para o

Desenvolvimento da Investigacdao|ADI-ISG  |PT
no Instituto Superior de Gestao

Consorzio Milano Ricerche CMR IT

185


http://www.resolute-eu.org/

General Objectives

Offer a comprehensive framework for
measuring and reassessing urban smart
development and related rankings

Critical assessment of Smart City ranking
index existence

Definition of an enabling technology
supporting the action plans for strengthening
multi-level place-based governance, applied i
the tourism context

Definition of strategies for good smart
governance, with the purpose of providing
recommendations to start or implement an

K

Partners:
University of Cagliari (Coordinator) DICAAR
and DM
University of Florence SAGAS and DISIT
University of Turin ESOMAS
University of Sassari DADU

n Under the patronage of the -5:%

Municipality of Cagliari

Duration: 23/09/2015 - 23/09/2018

institutional and development process leading http://sites.unica.it/ghost

towards smart city governance.

Snap4City (C), November 2019
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F) [l-\lcl} YlE ? TéL[J—II‘)P; %R!IMEDIO R}\‘ng?_ggﬁ?z TSYSTEMS °
FIRENZE DELLINFORMAZIONE TECHNOLOGIES LAB http ://t ra fa I r.eU/ l
TRAFAIR
. . e Universita degli studi di Modena e
* Objective: Reggio Emilia (UNIMORE) -- Italy
. . . * Universita degli Studi di Firenze —
—to develop a service that comblne.s.trafflc DISIT DINFO — Italy
data on air quality, weather conditions, + Universidade de Santiago de
and traffic flows in order to allow citizens Compostela (USC) - Spain
and municipalities to estimate the level of ~ ° Comune diModena (CMO) - Italy
. . . : * Regione Toscana (TR) - Italy
pollution resulting from varying traffic + Concello de Santiago de Compostela
flow conditions. (CSC) - Spain
* Fundacioén Publica Gallega Centro
Y °
Where' Tecnoldgico de Supercomputacion de
— Zaragoza, Florence, Modena, Livorno, Galicia (Fundacion CESGA) - Spain

Santiago de Compostela, and Pisa * Universidad de Zaragoza (UNIZAR) -
- Spain

M :* e Lepida S.p.A. (LP) - Italy

*
* 4k
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UNIVERSITA
DEGLI STUDI

FIRENZE

DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

DINFO

RTIMENTO DI
INGE
DELL INFORMAZIONE

MOSAIC

MObility 4.0 for SmArt (i) City

Tools for Mobility operators
 Demand Analysis

* Prediction on Parking

* Connected Drive

e Offer Analysis

e Simulation of Mobility

* Etc. |
Where: in Tuscany ALSTOM £

ATTRATTIVA DIGITALE  ACCESSIBILE PULITA  EFFICENTE INTEGRATA  FLESSIBILE

B | UNIVERSITA
‘ — .
% | DEGLI STUDI

=¥l | FIRENZE

talia Ccut

lllllllllllllllll

m& POR Regione Toscana
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UNIVERSITA DINF ,
DEGLI STUDI DIPARTIMENTO Dlo Rll\‘sgmsrg;ﬁ%s%TEMs
FIRENZE | DS§iroimazione | TECHNOL OGILs LaB

* maximize the collection of WEEE in Tuscany through a new
governance model based on the involvement of SMEs and
awareness raising activities towards citizens and its replication in

Andalucia.
- 8B 8

* Actions: OHCI

— Improve the regional governance foscana

— Support municipalities in capacity building of public officials and camara
improving services to citizens. %Q C Sevilla

— Develop a system of services and incentives for SMEs REGIONE

— Develop IT tools for companies and citizens: a software and | UNIVERSITA
guidelines for the simplification of administrative and bureaucratic DEGLI STUDI
activities and an App to easily locate collection sites. FIRENZE

— Develop an awareness raising information campaign to increase
public attention on the topic.

— Test the replicability and transferability of project results through ecocervebD
the implementation of actions in the Region of Andalucia.

http://www.regione.toscana.it/-/life-weee

Snap4City (C), November 2019 189
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Resoconto impatto ambientale

Peso stimato totale RAEE: 108.00 Kg

Sostanze recuperate (kg)

W N
-y

Alluminio : 3.425 [l Compressore : 8.820

Calcestruzzo : 21.775 Vetro : 0.340

Batterie litio : 0.168 [l Plastica mista : 0.252

Il Motori : 6.565 Polvere fosforica : 0.032

Poliuretano : 6.426 [l Polistirene : 13.120
Il Acciaio ferroso : 44.016 [l Altro: 3.061

Hai evitato la dispersione di 148.007 kg di
CO2eq pari a:
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CONTROL ROOM FOR SMART
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smartGARDAlake

www.smartgardalake.it
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‘- APP E SERVIZI ON DEMAND
SMART CITY & SMART TOURISM
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