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Apertura ufficiale
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IEEE Intelligent Transportation System
Snap4City Hackathon

[ Come partecipare J

fRegistrandosi alla piattaformh

Snap4City come «DISIT
organization»

e Compilando il form di
registrazione

 Seguendo le istruzioni per la
sottomissione finale delle
soluzioni alla pagina ufficiale
dell’Hackathon

&Gli eventi si svolgeranno onlily
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[ Chi puo partecipare J

/° Individualmente \

e Gruppi composti da
massimo 5 persone

Aperto a studenti o privati
residenti in Italia e/o
soggetti appartenenti ad
istituzioni/amministrazioni

be“Che /

Open PreHackathon Training and QnA: 11 Ottobre 2021 at 09:30
If interested send an email to Nicola.Mitolo@unifi.it



mailto:Nicola.Mitolo@unifi.it

+
UNIVERSITA | DINIFO N
G S DIPARTIMENTO DI DISTRIBUTED SYSTEM: v
FIRENZE | s, | S 0 SNAD4C|TY 5
&
3 1
2,
>
Y 1ege N
Challenge Challenge
A B

ﬁchiede I'utilizzo della tecnologia Snap4City p& / \
lo sviluppo di soluzioni di mobilita urbana ITS. |

partecipanti potranno utilizzare:
* una IOT App con piu flussi/processi;
* uno o piu dashboard;
e al massimo un processo di analisi dei dati in . . : :
; o . Sara sufficiente la presentazione di wuna
Python o Rstudio, da eseguire in automatico
R . .. dashboard Demo.
da lIoT App, ma piu funzioni, e.g.: training off

\ line, ed execution on line... / \ /

La sfida offre piena liberta per creare soluzioni innovative per migliorare il futuro
della mobilita e dei sistemi di trasporto nelle citta in cui viviamo.

Sviluppo di un'idea progettuale senza
implementare effettivamente la soluzione o
fornire un mock-up, utilizzando gli strumenti e i
dati della piattaforma Snap4cCity.




Hackathon Data Focus
https://www.snap4city.org/755

Tuscany region which is a region with more than 3.5 M of
inhabitants.

MicroService, APl and services for routing and multimodal
routing in Tuscany, etc.

regarding:

Road model for the whole Tuscany, plus routing

car parking status,

public transport operators,

§3sr,

% | UNIVERSITA D NFO
(=]
'-’ E | DEGLI STUDI RleAg! IIMENTE ol DISTRIBUTED SYSTEMS
Q’ F [ RE N Z DELLINFORMAZIONE TECHNOLOGIES LAB . CI Ty

*Tuscany: https://www.snap4city.org/760
*Florence: https://www.snap4city.org/747
*Pisa: https://www.snap4city.org/746
Livorno: https://www.snap4city.org/751
Siena: https://www.snap4city.org/759
*Prato: https://www.snap4city.org/758
*Pistoia: https://www.snap4city.org/761

Total number of results: 193361
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Toscana region:
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Criteri di
valutazione

Challenge A h

1° classificato 3000 euro La soluzione sara valutata da una giuria
2° classificato 2000 euro sulla base dei seguenti criteri:
\- J e Utilita e Valore della soluzione
e N\ nel contesto ITS
e = e Pertinenza agli obiettivi
1° classificato 1000 euro proposti;
k2° classificato 500 euro ) * Progettazione/Esperienza
Utente;
(Promozione delle ) . Creat.lwta. e Innovazione della
soluzioni piu meritevoli sol.u2|one,
attraverso Snap4cCity.org * Chiarezza e Completezza della
e |IEEE ITSS — Italian presentazione;
Chapter
\ J

DISIT Lab, Snap4City 2021
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Challenges

* full freedom for creating new and innovative solutions

» to improve the future of mobility and transportation systems in the
cities in which we live.

* For example:
 sustainable mobility and transport
 services for ITS
» addition of devices and data and t heir usage
* interesting data analytics on accessible data
« predictive models and solutions
 services for the final users in city or rural areas
- event driven solution and early warning
« anomaly detections of critical conditions.
» etc.

DISIT Lab, Snap4City 2021 Q
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* Registration on Snap4City Portal AN RS
* One or more people

* On DISIT Organization if not interested to access specifically on other
areas and data

* Register the team with the google form from the Hackathon page:
* Only one official Team user can be officially registered:

* This use will be leveraged to AreaManager by Snap4City admin
 Team may have more AreaManagers, but only one official

* The Official team account is going to have access to DataAnalytics: Rstudio or
Python, please ask!

* See details for the submission process
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What we do for you!

DIPARTIMENTO DI DISTRIBUTED SYSTE

INGEGNERIA |  ANDINTERNI ET
DELLINFORMAZIONE TECHNOLOGIES

= CYSNAPdcry ¢ "’g
° ° . j%?( 060
* Each Team is going to have a set of persons for assistance

* a Skype continuous live chat for 24/7 connection with Snap4City team and
hackathon organizers

* OUR experts for you are:
* Snap4city experts, FIWARE Experts,
* Business Experts,

e Experts in the context of mobility and transport of IEEE and many research centers
in Italy!!

* Help Desk:

e See on the menu of the left for the documentation, FAQ, etc.

e USE THE Search on the right side and Google it works, we have more than
400 pages, more than 150 video, etc. etc.



SH%, | UNIVERSITA
g Ay g DEGLI STUDI
g, ‘, 5\

DINFO

G G
INFORMAZIONE

Links - IEEE Intelligent Transportat/on
Systems Snap4City Hackathon

» Official page of Hackathon
https://www.snap4city.org/757

e data:
https://www.Shap4city.org/755

e Registration form

https://docs.google.com/forms/d/e/1FAlpQLSeEhs2atacvQRAVBR
MOYdSYIL7DB260WICDxKv29GR5aLllOg/viewform?vc=0&c=0&w=
1&flr=0

e Rules for the final submission
https://www.shap4city.org/756

STRIBUTED SYSTEMS
NNNNNNN ET
TECHNOLQGI ESLAB . CI Ty
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https://www.snap4city.org/756
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- Sustainable Smart Solutions
- Decision Support Systems
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* Analyzing

* Alerting, Early
Warning

* Making Decision
active

* Prescripting
* New Plan

* Informing
* Suggesting
* Engaging

DISIT

e
/
DISTRIBUTED SYSTEMS
AND INTERNET v
TECHNOLOGIES LAB C I T
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les to (re-)Actions ===
-./ - I

Smart City
Engine
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[ Data: Public and Private, Static and Real Time

Snap4cCity (C), October 2021 13
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Data Driven Decision S UPPOrt

* Decision Support system

* Assessment / Strategies

* Data Rendering, visual analytics

* Data Processing

* Data aggregation, Storage, indexing
» Data Ingestion

Snap4City (C), October 2
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2021/10: Snap4City Numbers

e >120 PFOtOCOlS Main Organizations/areas

Antwerp area (Be) o
Capelon (Sweden: Vésterés,}féki‘lst%na, Karlstad)
DISIT demo (multiple) S .
Dubrovnik, Croatia
Firenze area (l)

Garda Lake area ()

Helsinki area (Fin)

Livorno area (l) ¥y
Lonato del Garda (1) e/
Modena (l) 10 M
Mostar, Bosnia-Herzegovina
Pisa area (I

Pont du Gard, Occitanie (Fr)
Roma ()

Santiago de Compostela (S)
Sardegna Region ()
SmartBed (multiple)
Toscana Region (I), SM
Valencia (S) /
Venezia area (l) ;2
WestGreece area (Gr) A

* Mobility, energy, people flow, environment,
Industry 4.0, tracking, smartbed, smart
ambulance, Tourism, smart light, culture,
etc...

* 6 running installations
* 13 projects, 12 pilots on 9 Countries

* On the largest deploy
e 17 Organizations / tenant
> 4800 users on https://www.Snap4City.org
> 1300 Dashboards
> 15 mobile Apps
> 2 Million of structured data per day
> 550 loT Applications/node-RED /Docker
> 680 web pages with training Last minute:

3 - ] - Installation in Israel
> 140 videos, training videos : ;
- Coverage of all Greece is coming

”~

P
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Data Type Coverage| _ — i B o | SNAPlay

e POI, IOT, shapes,..

* maps, orthomaps, GTFS, GIS
WFS/WMS, GeoTiff, ..

* calibrated heatmaps, .. ,
« traffic flow, typical trends, .. by
- trajectories, events, .. A N
- 3D, BIM, Workflow, .. -

* Dynamic icons/pins, ..

Parc naturel.

Firenze

marin du
Cap)Corse |

* OD Matrices, scenarios, .. el G to s o Tpmreee

Fomeeed by LabtteA

Altitude
meter

e prediction models, .... =

| 1050

 decision support, .... 2
* Synoptics, animations, .. N
 social media, Routing, ..
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No alarm h t
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 Satellite data, ..

e KPI, personal KPI,..
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Snap4City (C), September 2021 s
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Snap4City (C), September 2021

Sat 16 Jan 010327

Kind: River Floading

Severity: Relevant
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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Smart City Control Room
Florence Metropolitan City

* Multiple Domain Data
* Thousands of Open/Private data, POI, |OT, etc.

* mobility and transport: accidents, public transport,
parking, traffic flow, Traffic Reconstructlon KPI, .

* AND: environment, civil protection, gov KPI, cowd 19,
soIC|aI & social medla people flow, tourism, energy,
culture, .

Multiple dash/tool Levels & Decision Makers
e Real Time monitoring, Alerting, quality assess.
e Predictions, KPI, DSS, what- |fanaly5|s.* :

e Historical and Real Time data
e Billions of Data

* Services Exploited on:

COMUNE DI

FIRENZE

Y SNAP/cry
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0 INCIDENTI

[

[ ] [oiwonr]

[eneiwemesia |

[Crevsmsracie_ |

[Esioie) [emcn]
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ot straneriins

163 49

uitimo mese consolkdato  ultimo mese utimomese  ultimi7glorni  ultimi 7 glomi

Noti atani

* Multiple Levels, Mobile Apps, API
* Since 2017 '

Snap4City (C), October 2021







Mobility and Transport ""*SNAv
Traffic Flow Analysis S5

Multiple Domain Data =
e Traffic Flow sensors, city structure, T
weather
* Decision Makers Multiple Locations |-— =~ ~— = = |
* Real time Monitoring, predictions : oo :
 Traffic Flow Predictions, = sl il e B

Traffic Reconstructions, routing
Dashboards, What-IF analysis
Mobile App, people flows

Historical and Real Time data_ _

* Services Exploited on:
* Dashboards, Mobile App

Since 2017, 2019

Snap4City Overview, 2021
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Environment and Quality of Life
Air Quality Predictions

* Multiple Domain Data

* Traffic Flow data, Pollutant: NOX, CO2,

PM10, PM2.5, O3, ....
e 3D City structure, weather,

Multiple Decision Makers

e Pollutant Predictions: NOX, NO2, ..

* City officers, energy industries
e Dashboards, What-IF analysis
* Traffic Flow Reconstruction

e Historical and Real Time data
e Billions of Data

* Services Exploited on:
e Dashboards, Mobile App

Since 2020

Snap4City (C), August 2021
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PM25 Heatmap
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Traffic Flow Manager on multiple cities
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzEyNg==

15MinCitylndex

What would support my neighborhood to
become a 15-Minute City?

Using the Open Data:

We developed a data analytic tool based on
municipal and national open data to assess
services adequacy for people living in each 15
minutes areas of the city.

Good public
transport services:
bus, new tram

line, train stations, e m
cycle paths. TSR

Careggi/Rifredi is a relevant district in
Florence because of hosting the main
Florence/Tuscany hospitals Careggi and
Meyer, but also university headquarters
and many other workplaces.

YSNAPAciry il

20t

15Min Index
Index
Critical

l,u,\(!,:: a.Signa
. "‘
Insufficient
Satisfactory
Fairly good

B Good

! The tool supports the becoming of a 15-
=% Minute city evaluating the service level in
' various domains.

\ \\\ | N
https://www.snhap4city.org/dashboardSmartCity/view/index.php?iddasboard=MijkzOA==
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Snap4City (C), October 2021
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Snap4City

Home Howand Why To Use it = Tools Tutorials and Videos «

User: paolodisit, Org: DISIT
Role: AreaManager, Level: 3

Home | Tutorials and Videos come: how to start using Snap4City for beginners

Username: paolo.disit

Welcome: how to start using Snap4City for beginners Search

Tour Again

Dashboards (Public) = a‘O M \ 8
Dashboards of My Organization We s u g g eSt yo u :

) L Congratulations! You have really contributed to Snap4City and successfully passed all first levels!
My Dashboards in My Organization

You have reached a level in which you can contribute with competence to the city improvemeg e you interested in helping other users in conquering

My Data Dashboard Dev Kibana higher levels on the city smartness ranking, and provising of smart services to all city users!
. So that we could be interested in engaging and elevating your role in the Snap4City commul inator :>f thematic groups, for example on Mobile APP development,
Extra Dashboard Widgets ~ . N c o -
Dashboard on Mobility, IOT Application Development, etc., according to ygur preferer@e

Data, my Data, OpenData Please contact paonesi@gmail.com !

W Knowledge and Maps ¥ f 3
in] £ V] > [S IOl JERE, © 1 L e povered by 58
10T Applications ~ www.kmdcity.org g

Lot
IOT Directory and Devices

Resource Manager ~ r‘ — f—— = FI
evelopment Tools ¥ SELECT e a a7 lf-—\ Organizations R W © ¥ \L @ . i i
Develop t Tool &/ enme. B : _. ] ~ah ﬁE:I | ._- . @ 'l' Q organlzatlon

Management ¥ \/ f"'SNAD&c.w i Tutorials Innovations Intern|;-eﬂralaili|y Installations What People say Mobilc Apps G rou p s
Decision Support Systems JF\ IEI gg CH o ﬁ (\Jéb} S.RAQRT I DISIT
9 : -
Deploy and Installation * \’i; =0 o . "' T Smart City &I]& E’f;gf%m E_‘I’Jg[;l;ESS + Developer
= I0TDevices 10T Applications Data Analytics Dashboards LivingLab SmartCityAPI  Ontology ~WorkwithUs Articles [ "ov < "0 __a « Operativo
Help and Contacts  ~ ] A
SNAPdcrty on INDUSTRY 4.0

Documentation and Articles ¥ £ QM; B o 5 et ode U p d atQS on

T Snapéindustry  Snap4Home

Please start a fully guided training cases:

My Profile =

Tools

Km4City portal

« HOW TC: create a Dashboard in Snap4City MNews from Snap4City &
DISIT Lab portal o HOW TO: add a device to the Snap4City Platform slides, Where to Meet

» HOW TO: add data sources to the Snap4City Platform Snap4City experts

« HOW TO: define privacy rules for personal data, produced by the end-users own device

» HOW TO: Develop Smart Applications, Snap4City development Life Cycle roottooladminl

« HOW TO: HLT vs Ingestion, and HLT vs Widgets o )
« HOW TO: Develon an 10T Application for Data lnaestion HOWTC: FIWARE Orion
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Data Analytics,
Artificial Intelligence
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Yickan ||

Dashbods and Apps
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|OT and data World
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DISIT

porrstunt | DINFO
FIRENZE

DELL INFORMAZIONE

‘l
DISTRIBUTED SYSTEMS
TECHNOLOGIES LAB ' CITy

Sviluppo di un'idea progettuale senza implementare effettivamente la soluzione o

fornire un mock-up, utilizzando gli strumenti e i dati della piattaforma Snap4City.

Sara sufficiente la presentazione di una dashboard Demo.

|IOT Applications

nnnnn

DISIT Lab, Snap4City 2021

Data Channels "

Big Data Analytics, Artificial Intelligence
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% | DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

DISIT Z
e ¢YSNAP/crry
Course 2021 https://www.snap4city.orq/577

e 1st part: General Overview e ——_______________
 2nd part: Dashboards Creation and | oot | s ot ot deeie | T P el
Management _ S~y :
* 3rd part: I0T Applications development, IOT Devices, m
IOT Networks s
o 4t part: Data Analytics, in R Studio, in Python,

how to Exploit and Manage Data Analytics in 10T Applications = - : B i

. - ~ B0 F6 HO 6 O F6 He

* 5th part: Data Ingestion, Data Warehouse, Data Gate, | B H b B
IOT Device Data ingestion, IOT App for Data Ingestion,

Interoperability, etc.
e 6th part: Snap4City Development, Extension, Administration, and Installation

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

A number of the training sections include exercitations
Updated versions on: https://www.snap4city.orq/577
See also courses in ITALIANO: https://www.snap4city.org/485

Snap4City (C), October 2021 33
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Fast to realize reliable & secure Solutions

0T and data World

,E.Daz» N

* Via Snap4cCity tools
* Dashboard Wizard
* Dashboard Builder
* Data/Visual Analytic

@cﬁ

e Smart Solutions results to be
* Real time data drive
e Secure end-to-end

%723

¢“SNAP/cry
m;l'lm?

-pvﬁmg

|OT Applications

i andy

Dashboards and Apps

GDPR compliant
* Reliable, interoperable
Auditable, marketable
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| - | o _ 2
ashboard Builder: Development

: Create, save, load
Dashboard Wizard ’ ’ ’
ldgetCoIIect|on delegate, grant access,

change ownerhii

-

1 o 'f e p—

..... DataTnansfo;matlon

IOT Applications

_~—~—  Knowledge Base,

N — KmA4cCity " ' ' ol

External
Services

Knowledge and Storage
Data from the Field and
City + MyKPI ++

/rv—';'.-\ s :-_,-_'_ o S
Dashboard
Collection
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Snap4City List of External Services

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

|5 ) Prev 123 4 5 .. 13 Next

LoGouT

. - =

: Tab
Firenze: Recency and Frequency from WiFi... Firenze: Tracking rescue teams Firenze: Trajectories from Mobile App Flanders Environment Agency

Government and Security Government and Security

My Snap4City.org Government and Security Environment

Dashboards
My Dashboards in All Org.
Dashboards of My Organization

My Dashboards in My Organization

» B B B B

Notificator

Data Inspector

My Data, KPI, POI Garda Lake Overview (a part) GDS test Google Map Helsinki Map GIS, Kartta

Servnces POl and IOT Environment Services POl and IOT GovernmentOffice
T AR NGy 3 2 ®

O 10T Applications

!

IOT Directory and Devices ¥

A

=

Knowledge and Maps ¥
Micro Applications

I External Services «

Data Set Manager: Data Gate

<2 Resource Manager: Process Loader ¥

Helsinki Overview (a part) Indice della Qualita dell'aria in Italia, by UNL... Interactive Maps Amsterdam Km&4City User Statistics

Servloes POl and IOT Environment GovernmentOffice Infrastructure

[@ Development Tools ~
Management ¥
€ Settings ¥

User Management and Auditing ¥

¥

Help and Contacts ¥ 2 YO o ™,
o ankibe i fub - nf

] Documentation and Articles ¥
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Mi iIcCroApplications

®

R

*“s Resource Manager

=

=z

J Documentation and Articles ¥

Snap4City Micro Applications

AR . = Prev 12 3 .. T Next

Dashboards (Public)
Acoommodation Antwerp in a Snap Accommeodation - Helsinki in a Snap

Advenislng_and_promouon -Toscana in a..

Knowledge and Maps ¥
Micro Applications
External Services

Data Set Manager: Data Gate

Development Tools ¥

Management ¥

Help and Contacts ¥ Agriculture And Livestock - Helsinki in a Sn... AgdcuitureAnd Uvestock Toscanaina Sn...

Km4City portal

DISIT Lab portal

Air Quality Sensors - Antwerp in a Snap Air Quality Sensors - Helsinki in a Snap
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How the Dashboards exchange data

Snap4City BigData .
E Storage and KB SerVICeMap . ServiceURI
Super
|OT Broker Orion ServiceMap

Quantum Leap

AR GUALITY M e anTHERPEN

v v v ¥ v VW

— = * Req. KPI, Metric ID

Metric, KPI #
MyKPI, MyPOlI, .. < * Req. MyKPI ID

* Traffic Flow, MAPS, Heatmaps

Deahe

U

e ServiceURI (ID)

M S M ynamic Data, compu!e! '

ey — TR — o into 10T Application B T == " g
— L - = ... | HIWwiIiVviE Applicalivil - BB T el el
- =
hange
- — 2 7 ancimicanis |
sglit = VE0IA
— . X
— Yo E—
O
S [EIpem— i S
:_l =) L j 30s Request Green
—

IOT‘Appllcatlon SnapdCity (C), October 2021

41



gxversis | DINFO | DISIT a
DEGLI STUDI PARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | BEEN=" . | RENRer e CiITy

» r-JJ' e e ~ J - Hl | — —~
o Business Logic on Dashboards |
SN N Blue

|
i

H

[~

T

|
1
1
i
1
J

BLINGING YELL DY

_|

flltlnsti§§i§4€§i§
H

wm'n
F Il‘ ] l L] I

= a
oo [ ) ' | i S "orme |-|'"|- i
enter nurnber : :

ent | rootesiadmint 0

| l I |; - e e

ent T s Dlauall D | f
e i o \ = —aEm—

enter check2 >

enter switch -

enter switch? [

enter date ga/mm/aaaa [}

Submit

|OT Application

é
|
5
|

...
z
=
=
=
£l
Y
5\1‘-3019
z
I3

W’%!@!mm

GLASSES

POLMONE DI INNESCAMENTO

Snap4City (C), October 2021



Challenge
A

IOT and data World
(%
(\ @D aj?

= ﬂl % @D )
[ I gt

D&J

\\F %

1 UNIVERSITA
g || \“g

DEGLI STUDI

FIRENZE

DISIT

‘l
DISTRIBUTED SYSTEMS
TECHNOLOGIES LAB ' CITy

[Richiede I'utilizzo della tecnologia Snap4City per lo sviluppo di soluzioni di mobilita\
urbana ITS. | partecipanti potranno utilizzare:
* una IOT App con piu flussi/processi;
* uno o piu dashboard;
 al massimo un processo di analisi dei dati in Python o Rstudio, da eseguire in
\ automatico da loT App, ma piu funzioni, e.g.: training off line, ed execution on line... /

DINFO

IMENTO ]
DELL INFORMAZIONE

g “- ||

%f}zm\

Dashboards and Apps
. i

44444

Data Channels

DISIT Lab, Snap4City 2021
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L ¢“SNAP/cry
Course 2021 https://www.snap4city.orq/577

’ 1St part: General OverVieW - LineTr?:tnin:(‘h)‘aterial;lf;ee::’:‘arge) 3rd part () 4th part (%) Sth part (*) 6th part (*) 7th part (*)
 2nd part: Dashboards Creation and | oo | o o e e | PR P
Management ‘ -
* 3rd part: I0T Applications development, IOT Devices, -
IOT Networks
* 4t part: Data Analytics, in R Studio, in Python, ° m
how to Exploit and Manage Data Analytics in IOT Applications | % % % % %
 5th part: Data Ingestion, Data Warehouse, Data Gate, SN i & . i - '
IOT Device Data ingestion, IOT App for Data Ingestion,

Interoperability, etc.
e 6th part: Snap4City Development, Extension, Administration, and Installation

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

A number of the training sections include exercitations
Updated versions on: https://www.snap4city.orq/577
See also courses in ITALIANO: https://www.snap4city.org/485

Snap4City (C), October 2021 44
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Ingestion, aggreg. = exploitation

* loT App Visual
Programming, no
coding

e Data transformation
* Integration

e Scripting Data Analytics

* Data ingestion
* Business logic

* MicroServices data
driven develop via

visual language
Node-RED

Snap4City (C), September 2021
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Standards and Interoperability (2021) “*“&z

Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, TLS, Rest Call, SMTP, TCP,
UDP, NGSI, LoRa, LoRaWan, TheThingsNetwork, SigFOX, DATEX Il, SOAP, WSDL, Twitter,
FaceBook, Telegram, SMS, OLAP, MySQL, Mongo, HBASE, SOLR, SPARQL, EMAIL, FTP, FTPS,
WebSocket, WebSocket Secure, ModBUS, OPC/OPC-UA, GML, RS485, RS232, WFS, WMS,
ODBC, JDBC, Elastic Search, Phoenix, XML, JSON, CSV, GeoTIFF, OWL, WKT, KML, SHP, db,
GeolJSON, Enfuser FMI, Android, Raspberry Pi, Local File System, ESP32, Libelium,
IBIMET/IBE, OBD2, SVG, XLS, XLSX, TXT, HTML, CSS, KNX, Enocean, Zigbee, DALI, ISEMC,

Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Copernicus, Protocol Buffer, IFC, XPDL,
etc.

https://www.snap4city.org/65

aFoundation @ = E@ls E

Node-RED digital ecosystem bee smart Citg

sigfox 4 : : EUROPEAN OPEN
" partner network ckan @GJL @@S[I Italia “By  SCIENCE CLOUD

>>>>>>>
INGEGNERIA AND INTERNET
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

gﬁ* FIRENZE
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https://www.snap4city.org/65
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Measuring any kind of sensors values
6 oD
/@ e o
Any kind of notification channel
Contextual (smart city/home) data, Data Analytics
Historical Data, Remote Control, Mobile App

Wi}
-

Controlling Energy Power \ \

Measuring
Energy Consumpti

/“ P g .
=T e i Node-RED
+

Snap4City

4

1020 bar

= )
- 3
—
T ——
—"

v p—

m—

—

C"' SNAPciry NESE i

= Motors cogen ol = Catcain PV = Fotouolaica

Administrative Servers '
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yuvirsia | DINFO | DISIT z s
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Snap4City Libraries of

MicroServices on Node-RED ==

:
?

AND: From — o
Resource I 7
Manager

-~ UserCreatea
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DIPARTIMENTO DI

INGEGNERIA
DELL'INFORMAZIONE

DISIT
DISTRIBUTED SYSTE!

AR C“S NAP/ciry

2, | UNIVERSITA
f z | DEGLI STUDI

Expert System semantic queries
* via:
* Smart City API

for
Apps and third

party

* MicroServices
data driven
develop via

visual language
Node-RED
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49


https://www.snap4city.org/19

EGLI STUDI

-  Sa4CUtility

Loggia San Paolo

LINKED OFPEN GRAPH

Tipology: CulturalAdctivity - Monument_location
Address: V1A DELLA SCALA, 2

Cap: 50123

City: FIRENZE

Prow.: Fl

Photos:

Description: The rounded arches, the stone
sheleton and the glazed teracotts medallions
recall the model of the Loggisto degli
Innocenti. The medallions in glazed temracotta
by Andrea della Robbia and his sons Marco
and Luca contain seven polychrome figures of
Santi Francescani and two works of mercy
Criste conforta un Giovane and Cristo conforta
un Anzianc. Beneath the portico can be
sdmired the expressive embrace betwesen San
Domenico Guzman and San Francesco d Assisi
by Andrea della Robbis

NIVERSITA DI

NFO | DISIT

mEAEgnhE‘REIT - AND INTE!
l RE N Z E DELLINFORMAZIONE TECHNOLOGIES LAB

* ANY kind of sensors
* To Get DATA of a Service / POl /sensor

— Historical and real time

DISTRIBUTED SYSTEMS

— Real Time

TPL STOP : Piazza Stazione (Fr. Cc)
Vaibus

LINKED OPEM GRAPH
Lines:
FI-LU| FI-VG

Mo available routes

Display Bus per page

Search: |

Time Line Direction
TOE4E.00 A0170%20 | FFLO | Fiazzale Verdi

08:18:00 2017-03-20 Fl-LU Piszzale Verdi

10:09:00 2017-03-20 FI-LU | Piazzale Verdi

11:02:00 2017-02-20 FI-LU Piazzale Verdi

12:18:00 2017-03-20 Fl-LU Piszzale Verdi

Showing page 1 of 1

Real-time data currently not available

- - P |
S4CSearch

¢“SNA

Node-RED

Giardino di piazza dell Indipendenza

AURORA

LINKED OPEN GRAPH
Tipology: Entertainment - Green_sreas

Digital Location

Address: PIAZZA DELLA INDIPENDENZA, 15

LIMKED OFEM GRAPH
Tipolegy: Accommodation - Hotel

_— ] Cap: 50129
Email; infoi@hotelaurora.info 3
City: FIRENZE
Website: www hotelsurora.info Prov.: FI

Phone: 055210283 Note: sreeverdi22s

Address: VA L ALAMANNI, 5

——
City: FIREMZE LINKED OPEN GRAPH
Tipology: TransferServiceAndRenting - Controlled_parking_zone
Prow.: Fl __Digiczl Location

Address: VIA GUSCIANA
Cap: 50124
City: FIRENZE
Prov.: Fl

Remove from map

1

Snap4City (C), October 2021 - ‘ 50
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e Distance from GPS point

* Point Qis in Polygon ?
— Polyline as WKT

[ point within |J'.
| polygon

Struria

ACCoarel ; T
@Loearch SNAP/cy &
B‘,_-pév
[I distance ’frll:llmIJ_I ‘2’%
]' coordinates '|' Node-RED
o g " E=E
+ _ AOUC Ospedale Careggi i 5
— Z Fiesole
Ponte Alla
Badia

Cave di
Maiano

Maiano E

Poggio
Parco delle Gherardo

Cascine

&

Cattedrale di Sss

ndela Forum

Bellosguardo Firenze

o @ Piazzale Michelangelo

A R o Giardino Giardino
Porta Romana @ di Boboli Bardini
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J; S F l RE N Z E DELLINFORMAZIONE TECHNOLOGIES LAB / . - > - - CITy —p .,Eg,m_
° ° ° h
Smart City Entities Searc

Simple and Fast 5

service event search tpl agencies
search near within circle Node-RED
marker tpl lines
event search
; within
SEfice polygon tpl routes by

search within agency

it e » For example to search for:

: tpl routes by
service

Search within e"re”t;':amh Iine - P O I S : Latitude 43710923
paleen - ipl stops by * near a GPS position, from text, along a path, =" "~
sevice cearen et route in an area, etc.. s

search along . . .

path p—— o stop — Public Transport information / data
search near Imeline il
servics info — Suggestions
SiierEr recommendatiq .
full tex search by te within cirle — Public Transport Means Routes/Paths ,
search near usr - i g
marker address DOi VEIUE tﬁ'lpe . Eve nts I n t h e a rea Categories Accommodation
search by text search near V I T k_ d f d t &
full text near marker miarker _— Accommodation
search within - o a u e y p e ( I n O a a ) E Advertising
ciele searta oy 100 value type — Etc. ne
within circle search within .

e circe * To Get DATA of a Service / POl /sensor
— e e type — Real Time
P search within . o

search along s::fcr?:r:;g;n S| il N ANY kl n d Of Se n SO| | service info

path circle
value type
full text [ r:““f:f search along
search usr sez:;:ws:n ; path
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FIRENZE

DINFO
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NFORMAZIONE

e )
\
DISTRIBUTED SYSTEMS ' ’,
AND INTERNET
TECHNOLOGIES LAB CIT fan

* Mobility and transport:
— Data of: Parking, TPL, traffic, etc.
— Services: routing, picking, geo reverse, etc..
— Etc.

e what
— Search entities with historical and real time data
— Transform data into other data

— Save data into temporary local data of process, loT Devices, My KPI
depending on their usage on front end.

— Connect data to dashboard: event driven applications
— Communicate with outside In/Out, receive / send, read / write

Snap4City (C), June 2021



¢“SNAP/cry

Vil [ 1

Data Analytics,
Artificial Intelligence

|OT Brokers licimiceSt =N A\

: INT Rrnlear — [ —— i
|OT Brokerp, © ‘ = - e

= Fl (&8 w2 A :f.; = i s

Yickan ||

Dashbods and Apps
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Data Analytics on Snap4City platform

Swagger

Ontology Schema

LOG.disit.org

~—_ Knowledge Base, —~ —
N — KmA4City 1 D
= Big Data
i
Qi || S
r:c-@"" % Sl ) = Facility
] Ilgeat Ol "
r @%D‘V?

Snap4City (C), September 2021

Smart City APl from Knowledge Base and other tools

@ p

p

i
L=

¢“SNAP/cry

ython s
Studio

B‘M

| Saving /
Sharing
reusing

Creating
MicroServices

Usingfthem into
|IOT Applications

Resource Manager \=—a
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IPA!ETIMENTO DI RL?TRIBUTED SYSTEMS

F I RE N Z E P)QELL'INFORMAZIONE TE(?!—IINOLOGIES LAB
& B - 1 »
smart Citv AP

- ! o B
/ . r —
cXLEern
Snap4City Smart City APl Docs: Swagger

User: roottooladmini, Org: DISIT } swagger Advanced Smart City AP
Role: RootAdmin, Level: 7 Advanced Smart City API
Kmacity Web App APl
LSO Orion Broker K1-K2 Authentication AP

= Do T Advanced Smart City AP| ™= e

Data Set Manager: Data Gate

hitps:/iwww.kmdcity. org/swagger/external/ascapi-openapiv3.json

) R E TR T SMART CITY AP| WEB DOCUMENTATION

[& Development Tools
B web Scraping Tool

@ web Scraping Tool (0n)
Servers

‘Web Scraping Tool (6l)
[Imps:Hservicemap.disit.org!WebAppGrafofapiN1 ~

R Studio Development

R Studio Development 011
R Studio Development 0116

R Studio Development TF

Services ~

R Studio Development Cral | / Service discovery and information ‘

MicroServices from DataAnalytic

ETL Development
ETL Development 1 Eve nts v

@ ETL Development 2
## Knowledge Base Graphs | /events/ Eventsearch ‘
% Knowledge Base Queries

= Smart City APl Docs: Swagger Locations ~

< Internal APl Docs: Swagger

B Testing APl by P | /location/ Address and geometry search by GPS ‘
& Source Code Acce J

Management = Public Transport v

@
@
@
2]
@
[@ RStudio Development GFF
@
A
@
@

o settings ¥

5 |m /tpl/agencies/ Agency list ‘
User Management and Auditi 4

Help and Contacts ¥ | /tpl/bus-lines/ (Bus)Lines list ‘

[J Documentation and Articles ¥

My Profile = | /tpl/bus-routes/ (Bus)Routes list ‘
My Profile J

https://www.kmd4city.org/swagger/external/index.html

Snap4City (C), October 2021
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4

From R studio data analytics to MicroService

seee @ studic

Trend Plot Time Series Predictions

) descriptive-statistics
DL
L time-series-prediclions

R Studio algorithms 7~ _ el E
are automatically R
transformed into Ny i
MicroServices for 0
your |

|OT Applications
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FIRENZE

DISIT
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DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

P

ython process

Develop Python l"

code exploiting

™\
L

¢“SNAP/ary B

privon-caa-anaytc < ——— SROPSRIEY ®

Edit python-data-analytic node

Flask calls
[ one |

v node properties

Test on local for

Name ScrptBelio
the Call e
o Retative Un ScriptBelio
@ Scnpt R X Upload  FirstTests py

Test on Cloud for <
API

Deploy via IOT App

Snap4City (C), October 2021

Info debug dashboa
Node
Type python-data-analyts
o) “426821da. . 632e2"
e
Information

In order 10 make the best use of this node
follow the guides

Dala Analytic general Interactive description
Detailed Descption YWarning, if the script
fakes longer than 2 minutes to execute, a

nodered timeout error may be shown even "
10T Applications
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DISIT,  “Wpaen dbdbn o I Y B
== TrafTic Flow Tool

Spire and Virtual Spires (cameras), Bluetooth, ...

UNIVERSITA
Z | DEGLI STUDI [BR!MNENTEDP

FIRENZE | 585 Ruzone

N N g
SR N
= =

)

AL

¥

{RAgl_ _-;

Specifically located: along, around, on gates, on x...

Snap4City (C), October 2021
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DISTRIBUTED SYSTEMS

DINFO - -
gz [ratvic Flow

PARTIMENTO DI
INGEGNER
DELL’ INFORMAZIONE

wnga Tiem

Day by day traffic flow data from 3 sensors

Snap4City (C), October 2021
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FiRenze | B (L Free Parking space trends

/f

N ,

,v : [
1 I‘,v
j' v.‘
0 |
| /i
\ \/{ 06 January 2017
i, A KY
WA,

TEEANIgsssSdnSnagss83IEsIDaRSA

FRIDAY SATUR DAY

Epiphany \
06 January 2017 | .
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WS o WD o WD ] U8 o WD o D o LD o U5 o D o U5 o D ] U5 e D o US = D ] W8 o D ] U5 ] D o UD BT o WD o U0 o WD s D e U0 o LD o WD o LD o W0 o LD o WD o uD w5 =
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(P T

g T |i'

e
/
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

7 4 ale] ﬁ/‘(r’( r "‘r

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

J

E—

| Servizi: 16 su 16 disponibili

‘Careggi car park

Model BRNN model results ’parchgégio‘ &
features R-squared | RMSE | MASE | . B | e
Baseline 0.974 24 1.87 T~

Baseline + Weather 0.975 24 1.75 + Parcheggi x

. . it1 vicini its vicini Q Posti liberi
Baseline + Traffic sensors 0.975 24 2.04 duidab ke
. . Parcheggio Stazione Firenze S.M.N. 5 z;m(:’;;:a: w0
Baseline + Weather + Traffic ¥ parcheggio auto ot

0 975 24 1 87 ©2546m Q 263 m — e
Sensors

+ Parcheggio Stazione Firenze SM.N. ¥

Active O n IVI O b i | e Ap pS a S : . Andamento Giornaliero

— «Firenze dove cosa»
—_ ((TOsca Na dOve cosa» Precision: 97,5%

Tl s
€ sii-Mobility

00 02 04 06 08 10 12 14 16 18 20
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Deep Learning for Short-Term Prediction of
Avallable Bikes on Bike-Sharing Stations

60 minutes Clusterl Bi-LSTM

b

—— prediction
groud_thruth

o
L

> Bi-LSTM

<}
[~
=]

]

4 (timesteps)

bikes_available

|5

wn

saunjeaj jo Jaquinu) 9|,
0000 - 0000
000 - 000
000 - 000
uodIpasd
[=]

. NEURON +
sigmoid

1st Layer 2nd Layer 3rd Layer Output Layer

Snap4City (C), October 2021
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NBX reduction for COVI

= 0 Oragdqalo Arec = o = o

< ap .16
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0
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L
2k
(o]
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjI4OQ==

eventually

% UNIVERSITA
Z | DEGLI STUDI

DINFO DISIT &
il | FireNze | R | R O SNAP4c|Ty
Develo: loT App for data ingestion, and/or Mobile Applications
| B Dashboards and Apps
10T a:d_data World 10T Applikations > PP
ngém Qﬁ = T = i E ,
m ﬂl % @Q 0) S| = : -E | mistie
Data Channels

DISIT Lab, Snap4City 2021

Big Data Analytics, Artificial Intelligenc
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registrat;
IOT Device Model Reg. tr e )
riples Semantic Reasoners
IOT Device Registration
10T App ves
<€
D mm— .
©
\ 4 FIARE  subscription note
|OT App 10T NGSI ) _
y Y A NIFI, OpenDistro per ElasticSearch

Real Time

NGSI

— —

MyKPI < T
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FIRENZE | Boconemn 0 | avgienner " s CITY

-

Snap4city Data Ingestion Flow Diagram

r‘ . o
Static or quasi Static pull -, ) sporadic S{Eé{t”@
Data: POI, etc. 10T App
. sporadic  (1c) static
|IOT Broker Registration )__

IOT Device Model Reg.

Pynamic NGSI
IOT Device Registration >| 10T App f"

L |

Real Time data in Pull bscription note
Any gateway, server NGSI

NIFI, OpenDistro (es+kibana)

Real Time
) I I I I@ [ Information, File
|OT Devices C 1 10T Apps
. & S o [ Snap4cCity Tools
| . e IT[I@S [_—110T Device/Gateway
|OT Brokers i
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Snap4City

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

LocouT

ML EXternal Services ¥

Data Set Manager: Data Gate

=% Resource Manager: Proc ocader *

@ Development Tools =

Web Scraping Tool

Web Scraping Tool (On)

Web Scraping Tool (61

R Studio Development

R Studio Development 011

R Studio Development 0116

R Studio Development TF

R Studic Development GFF

R Studio Development Gral
MicroServices from DataAnalytic
ETL Development

ETL Development 1

ETL Development 2
Knowledge B: sraphs
Knowledge Base Queries
Srnart City APl Docs: Swagger
Internal APl Docs: Swagger
Testing API by Postman

B AALAARDEDEDBDMPEBBEEDEBE BB

& Source Code Access

Management ¥

o Settings ¥

User Management and Auditing ¥
Help and Contacts -
[J Documentation and Articles ~

My Profile *

DIPARTIMENTO DI RL?TRIBUTED SYSTEMS

F l RE N Z E {?ELL?NFORMAZIONE

DIN
TECHNOLOGIES LAB

r—)

cexXternal sm

+} swagger

Smart City API Docs: Swagger

Advanced Smart City API®<®

hitps-/iwww_kmdcity org/swagger/external/ascapi-openapiv3 json

SMART CITY APl WEB DOCUMENTATION

Servers

[hnps:nservicemap.disit.org.’WehAppGrafoiapiN1 v

Services

¢“SNAP/

rec CiItv AP

Advanced Smart City AFI

Advanced Smart City API

Kmdcity Web App AP

Orion Broker K1-K2 Authentication AP
Heatmap AP

| J/ Service discovery and information

Events

| /events/ Eventsearch

Locations

| /location/ Address and geometry search by GPS

Public Transport

| /tpl/agencies/ Agency list

| /tpl/bus-lines/ (Bus)Lines list

| /tpl/bus-routes/ (Bus)Routes list

https://www.kmd4city.org/swagger/external/index.html

Snap4City (C), October 2021
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~ ’é _ - Mobility 5G tech
(2016-21)Ji p—i Km4C|ty MOSAIC Demand / Offer Eneregc;
201 3 Km4C|ty Q——_"—"' — 1 64 i) < | Qm regane osconn é{:‘zltyetlg(;ls and Industry 4.0
Ontology 1.1 H2020 REpLICATE (2018-20) o 18-21) synoptics
- Tuscany, O - Smart Energy f:S"MOb"lf; ¥ 2018 ._m
';/Ioaglfraph - Sustainable Mobility R - Al
= oLl - Control Room Oriai . ~ZRCL0 7 Rl TRAFAIR
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