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* Aims
— Increasing control, telecontrol and hyper-automation
— Reduction of: Downtime, Costs (reducing waste), and Reaction Time to unpredicted

events
— Increment of Product Quality, Control, process understanding

* By Means
— Data aggregation, modelling, integrating and exploiting data of
 Digital Twin, loT Brokers/Edge, SCADA, MES, ERP, DCS, Admin Data, BIM, Ticketing, etc
* Ontology and semantic reasoner for the industry plant
— Data Analytics: from descriptive to prescriptive

— Decision Support Systems, DSS
» Simulation, Visual Analytics, Data Analytics, Synoptics

« XAl on predictions, anomaly detection (early warning), classifications

— Large Scale Integration
— Security, GDPR, etc.

Snap4 Overview, 2021
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Big Data Analytics + Artificial Intelligence

* Short and Long terms predictive models on:
* traffic, parking, people flow, maintenance, land sliding, NO2

Y SNAP/ciry

* 3D Flow prediction: Pollutant (NOX, NO2, ...) to cope with

e Early warning, City Indexes, etc.

* Al & XAl:

* RF, XGBoost, BRNN, RNN, SVR, DNN, LSTM, CNN-LSTM,
Autoencoders, ...

e Clustering: K-means, K-Medoid, ...
e XAl: Shap, variations, ..

* Modeling, simulation, routing
* Traffic Flow reconstruction
* Constrained Routing

* What-IF analysis (simulation + Al + data)

* Based on several computational models:
* trajectories, OD matrices, Typical Time Trends, etc.

https://www.snap4city.org/download/video/course2020/da/S

nap4City-4th-slot-Data-Analytic-v4-6.pdf

any data, format

any channel,
protocol

any Al/ML
any place

online
development

multi-tenant
Secure, PENTest
GDPR, privacy
- low costs

- easy to
evolve
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)ila U //
Most of Organizations on Snap4City.org also
correspond to companies or institutions that

have an installation of Snap4City tools on their
Premise,

— such as: Pisa, SmartGarda Lake, Snap4, ALTAIR,
etc.

This double way allows them to:
— test the news,
— share experiences with other groups,
— get visibility,
— work in the collaborative environment, and

— be better supported by Snap4City.org and DISIT
Lab personnel.

Each instance of Snap4xxxx solution can decide
to join the federation of SmartCity API to
exploit shared data.
— This allows to exploit regional data for city
installations applications (web, mobile,

dashboards, etc.) without reloading them for
example.

Main Organizations/areas

C" SNADP4inousTry [ ﬁ@%
olttlitt

gdustry C

Antwerp area (Be)

Capelon (Sweden: Vasterds, Eskilstuna, Karlstad) IL _—
L

DISIT demo (multiple h)

Dubrovnik, Croatia -
Firenze area (|

Garda Lake area (I

Helsinki area (Fin)

Livarno area (|

Lonato del Garda (1)
Modena (1) y
Mostar, Boshia-Herzegovina i
Pisa area (| E .
Pont du Gard, Occitanie (Fr)
Romai (1)

santiago de Compostela (5

Sardegna Region (1) \

SmartBed (multiple) /

Toscana Region (1), SM O
Valencia (5) !,l v,
Venezia area (| / ~
WestGreece area (Gr) :’ o =
4 =
| ——

SnapdCity (C), Betober 2020
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https://www.snap4city.org/577

On Line Training Material (free of charge)

Y SNAPmousry E'l?-j

Ist part (%)

2nd part ()

3rd part (*)

4th part (%

Sth part (¥)

6th part (*)

7th part (%)

what

General

Dashboards

IOT App, 10T Network

Data Analytics

Data Ingestion
processes

System and Deploy
Install

Smart City APL:
Web & Mob. App

PDF

Inter

active

\Videol

\Video2

\Video3

\Video4

duration

2:00

Snap4industry Overview, August 2021
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UNIVERSITA DINFO DISIT é" NIM
DEGLI STUDI
prou STont | gesugion | semeappores SNAPinpustry [

Gateways .

Big Data Analytics, Artificial Intelligence

IOT Edge Devices
¢“SNAPcy

Mainly fog computing and NGSI V1, V2 with security
|OT Devices

Snap4Industry Overview, August 2021
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Standards and Interoperability (2021) ""*s"“"

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, IDBC, 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.orq/65
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https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65
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Snap4Altair Decision Support ¢ SNAP/moustay

supervision and control, Industry 4.0

* Multiple Domain Data

e Distributed Control System: energy, flows, storage,
chemical data, settings, ..

* Cost of energy, Orders,

ALTAIR

(CIHIIMIIICIA) I

(> ESSECO"

e Production Parameters = — —,
* Maintenance data T
* Multiple Levels & Decision Makers

e Optimized planning on chemical model
* Business Intelligence on Maintenance data

* Historical and Real Time data
e Billions of Data

* Services Exploited on: ¥

* Multiple Levels,
Mobile Apps, API

e Since 2020

Snap4 Overview, 2021




Y SNAP/ciry

Industry Plant Supervision and =
Maintenance o

level supervision and

monitoring (since 2020)
= Management of
Production Plan
Optimization
= Control of Perimeter with
drone and sensors

- Maintenance ticketing
(since 2017)

s predictive (in
development)

=« 3D Digital Twin (in
development)
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9-28 17:57:14 2020-09-29 23:00:00 2020-07-24 18:43:00 2020-09-28 17:57:23 completato  No e —P LT
0-28 15:50:21 2020-09-28 23:00:00 2020-07-24 18:43:00 2020-09-28 15:50:45 completato  No } e HQ
0-25 18:46:02 2020-09-26 23:00:00 2020-07-24 18:43:00 2020-09-25 18:47:46 completate i DS Syl
bes . PirvoeyiPoley S Covksos Pl Terreand Comdiior SR ortct o | pim |§% - ¢ 'SN APy %
Settimanale
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FIRENZE | S8E\Ehmazione | FECHNOLOGIES LaB Mﬁl €

=
AT

i (9 ESSECO
Fri 23 Oct 18:57:41

Optimized Production Planner

Home

-{.,
Parameters DCS Administrative data Administrative Other
Consolidated Energy data Planning result Qutcome
(TabPar) (OPC-UA) (AS400) Planning data (AS400) Parameters

2020-00-25 18:47:36 2020-10-23 18:49.02 2020-10-23 18:49:20 2020-10-23 18:49:29 2020-10-24 23:00:00 2020-07-24 18:43:00 2020-10-23 18:49:39
2020-09-25 18:47:36 2020-10-23 17:22:03 2020-10-23 17:21:46 2020-10-23 17:21:46 2020-10-23 23:00:00 2020-07-24 18:43:00 2020-10-23 17:22:08 completato
2020-09-25 18:47:36 2020-10-22 18:36:02 2020-10-22 18:36:27 2020-10-22 18:36:27 2020-10-23 23:00:00 2020-07-24 18:43:00 2020-10-22 18:36:54 completato
2020-09-25 18:47:36 2020-10-22 17:09:02 2020-10-22 17:08:59 2020-10-22 17:08:59 2020-10-22 23:00:00 2020-07-24 18:43:00 2020-10-22 17:09:13 completato
2020-09-25 18:47:36 2020-10:21 18:00.02 2020-10-21 17:50:47 2020-10-21 17.59:47 2020-10-22 23:00:00 2020-07-24 18:43:00 2020-10-1 18:00:12 completato
2020-09-25 18:47:36 2020-10-21 06:52:02 2020-10-21 06:52:41 2020-10-21 06:52:41 2020-10-21 23:00:00 2020-07-24 18:43:00 2020-10-21 06:52:59 completato
2020-09-25 18:47:36 2020-10:20 18:26:02 2020-10-20 18:26:19 2020-10-20 18:26:19 2020-10-21 23:00:00 2020-07-24 18:43:00 2020-10-20 18:26:37 completato
2020-09-25 18:47:36 2020-10-20 09:47:03 2020-10-20 09:47:05 2020-10-20 09:47:05 2020-10-20 23:00:00 2020-07-24 18:43:00 2020-10-20 09:47:21 completato
2020-00-25 18:47:36 2020-10-19 18:13:02 2020-10-19 18:13:00 2020-10-19 18:13:09 2020-10-20 23:00:00 2020-07-24 18:43:00 2020-10-19 18:13:21 completato
2020-09-25 18:47:36 2020-10-19 09:51:02 2020-10-19 09:51:08 2020-10-19 09:51:08 2020-10-19 23:00:00 2020-07-24 18:43:00 2020-10-19 09:51:59 completato
=3 1 2 3 4 3 6 7 g 9 10 11 12 13 14 =

Snap4Industry Overview, August 2021

__Q_ Bmgime T -

In production

Home

DCS Real Time
VS Planning

DCS Real Time
Giornaliero

DCS Real Tine
Settimanale

DCS Marce
Giornaliero

DCS Marce
Settimanale

DCS Stoccaggi
Giornaliero

DCS Stoccaggi
Settimanale
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FIRENZE | BSee oo | 2B e LIS ITIESS L ng C
i Produce Optimized S
1 . : == . :'“' ;
I Production Plan | L , "‘ L
"""""""""" setil b ;\ = =T =—0
parameters J :' T - =
e D e

\ |: Data Storage = km = -

List of Active || Consolidat Last Take Take last . '
Orders ed Orders || Params | | last DCS | | Ener ‘l 2l & Production

Planning result-  Outcome In production

8 020:10:22 183654 completato i
1 = Plan
= 20201021 06:52.59 completato No
i k Zng 8:2637 WM latlo Si
| 14721 completato  No
i 2MON-101018:13:21 completato S
2020-10-19 09:51:59 completat No
Optimized Possible Plans
,’f tep B O Bl @l Sl B
1 ALTAR
P rOd u Ct I O n Pt H Q. el Bl oty 52
ALTAR

Planner

v

Possible
Plan

ey B Qe e Sounton B

&, L
oluzione 31-07-2020/31-07-2020 (get serviceUri) 7 |
i v B =S
i I |

DeC|5|on Support
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Snap4City/Industry 1oT Apps Ll

loT Application nodered2

e Integration
o Connection with Brokers,
GWs, External services
e Data Driven Processing
e Data Analytics Manag.
e Smart City API
o Search, discovering
o Routing, Picking

VSnaplnAltaIr loT Application nodered4

User: userareamanager, Org: % Node-RED
Organization

fomp pun f Role: AreaManager, Level: Fxo7d Flowz

e Dashboard Business logic - é
e Workflow, Digital Twin %
e Management AN
e Scheduling N
o ..etc..

Node-RED

& FIWARE CUSNAP4CITY
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User: userrootadmin, Org: Organization

Role: RootAdmin, Levet:

imio Sat payload andheaders () postfo dashboard

My Dashbos o.

{

iy Organization

dos_params_dev_iot_1 buid payload

in My Orgas

—

Javaserit

form himI page

B loT Appiication nodered]

Snap4Altair

User: userrootadmin, Org: Organization
Levek

— -~ ‘ e = ppinze _\ Data Inspector ‘ —
B 1ol Application nocierec ‘?? latatmp s Yook P — ] Yahest P — TSt en toact famn e tmp s 10T Applications ~ "
| e S— B st it () B
( st ettt cos_params setpayioad anahessers () postiocasmos < e setpajosaanarescers (o L [ | htp 0 ezetued
| S IOT Directory and Devi
[ dos_params_dev_iot 1 (3 | tmestamp % HTML hap
(
(

diting [

- subflows

e,

KméGity portal

DISIT Lab portal

My Organization

—l Organizati
= |
Grtpreponse| |
& wezocimt ||
10T Applicati
@ laT Appiication nodered]
@ 1oT Application nodered2
B a7 Appiication nodered3 —
B lal ition nodered4. | T

CIC) ]

My P!, POI

10T Directory and D

ige and Maps

hitpInMultgart )

< | mp

Q a2 o

entation and A —

| somp 0

My Brofil &l "~
Kmé4City partal - output

DISIT Lab portal E

o link |

a=

Urnprasponse ||
vz ||

P ]

.:; amgp2
- functian

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

format meg.data

css

S (Em
E —

SIT - |
s 101101

loT Application nodered2

Snap4Altair

User: userareamanager, Org:
Organization

Role: AreaManager, Level: Flow 2

setpayioad and headers  (— Par dence

Jvasorpz | —  setmsgud  (—

Dashboards (Public)

Dashboards of My Organization

HTIL K ntp

load form with formdsta json My Dashboards in My Organization

Knowledge and Maps ~

Micro Applicaticns

loT Application nodered2

External Services ~

amop
Help and Contacts + | P
Form Simulation
y: L
Documentation and Articles ~ L G |8
run simuistion
o My Profile = | stomp (1
} get CETICEST hour ishour23? -2 ‘ KméCity portal out
2230UTC & outpu
DISIT Lab portal storage
s =B
fomr—
last injex setpayload and headers  ——)  postiodashbosrd  (——] | | jSON satpaylosd and hesders  (— @ link |
O matt |
des_params_dev_iot_1 set tmestamp and devies id —
— ohtipresponse |

— (1 websocket |

set payload and headrs

cted fime ope-ua set payload and headers postto dashboard json =

) ]
allair_opoua amp and devics id . |
o amap ]
& amap2 |

s=tpayload and headers postto dashboard ==t payload and neaders

stamp as400_cansol

<) as400 consoldated_device_!  (—) || settmestampandsevesid [
has an 2400 consoldated pianning
= switch
cthernise
timestamp 23400 planning sstpayksdandhesters o posttodsshboand (|| jon | setpsybsdandhesters
=" aci00 planning devicz () et imestamp ang devised [ ——
st i set payload and headers  (——() | postto dashboard (] [ J0R L] | setpayload and headers (e
= punenergydest (———)  setimestmpanddeveeid [——
= cetpeyiosdand heades post io daskboz json — setpayload and headers (i
= otherparams (]  sottimestamp and devioe
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ISTRIBUTED SYSTEMS
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TECHNOLOGIES LAB

Altair

Monitoraggio impianto

Snap4Industry Overview, August 2021

el [

¥ SNAP sty ol

B‘M

Fri 27 Jul 123213

Posizione - Carrello |

10%

Tempo - Carrello

NO_GPS

Posizione - Drone

34.6767/36.9873

2018-07-01 1221117

;
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DIPARTIMENTO DI ISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

i | BINEC | BISIT- Digital Twin Loca

BIM Srv new: View

le)
e
)

Snap4City

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

LoGouT

My Snap4City.org

Tour Again

ALTAIR

ICIHLIIM[1[CIA]

af—F
Dashboards (Public)

My Dashboards in All Org.

I METROT1
B VALUE Nave: MeTRO

[BEmans [BEscreTon [Ripata

25 23:21:00+02:00
- LTt L;ASt = L;St L%st Last
hours  hours By days months =2

Last List L;jt Last L;,'[S)t Last
value hours  hours 7 days days Tyea .

»

Dashboards of My Organization
My Dashboards in My Organization
My Data Dashboard Dev Kibana

My Data Dashbeard Kibana

Extra Dashboard Widgets ~

Notificator

a, my Data, OpenData =

Data Inspector
MyKPI, MyData, MyPCI
View/Set MyPOI on Tuscany

Data Table Loader (Excel)

BIM Server

My Groups of Entities

Harvest Satellite Copernicus Data
HeatMap Manager

BIM Server New

BIM Srv New: Add

BIM Srv new: View

TrafficFlow Manager

ColorMap Manager

OpenData Manager- Data Gate e Time Trend Chart: concentration - 6 months
OpenData Manager: Data Gate
OpenData Harvester: Data Gate 2
Add Data Sources into the Platform
High Level Types 1 0770 5
Supported Protocols, HowTo add
-10

Interoperability & Standards

30.Nov 7.Dec 14.Dec 21.Dec 28.Dec 4.Jan 1l.Jan 18.Jan 25.Jan 1.Feb 8.Feb 15.Feb 22.Feb 1.Mar B8.Mar 15 Mar 22. Mar 29.Mar 5.Apr 12 Apr 19.Apr 26.Apr 3. May 10. May 17. May 24. May
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BIM vie

/ ALTAIR Plant
h, BiMvie.ws  Project = User Seftings ~  Server ~

- Tree Types Layers Classifications Properties Query

A Digital Hub 4 (3 BIMtest
4 12 Unknown

- PR
4 @ 3D_STUDIO_SALA-CELLE_RO

L @ P5000A-B_REVOD
b @ P5000A-B_REVOD
L @ P5321_REV00
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Snap4City Maintenance Solution
* OpenMaint open source solution for property & facility management
which is a BPM;
* Inventory of industry assets (movable, logistics, equipment, etc.)
e Tickets management for corrective maintenance
e User management with different levels of access
* BIM Server integrated with OpenMaint
* Snap4City OpenMaint Extension
* Extended API developed by Snap4City
* Create new tickets
* Manage steps, workflow :
* Collecting feedbacks and results from teams ,(;TA,,,,, .
* Manage all phases of the workflow on the fields Syent g,

event detection

via |IOT Apps and logics i)
* The integration if via APl and MicroServices into IOT App.  management
* MicroServices integrated with Snap4City via 10T Applications
e Business Intelligence which is the Snap4City tool based on Elastic Search:
which work on top of the database of tickets collected on OpenMaint

* BIMServer integration with Snap4City Dashboards;

Consumptions/productions

e . — Events/actions ) :
G = © um BusinessIntelligence
. e =) g} Maintenance

Ope's.:sMaint: BPM Workflow
management, team assignement,
material control, ... 3kl “
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Example of Integrated workflow
Sinottico Sintesi Impianto Altair 2 =
- Consumptions/productions —
LB | = CARBONATO DI POTASSIO
- r— = | \H\HH\H\H\HNHHH\H\HHH\\hmHH\HHH\HMHH\HH\HHH\HHHH\HH\HHH\\HH\HH\\HHH\HHHHHHH\HH\H\H\\HHH\H\\HH\\\H\mM\HHHHHHHH\H |
=HG = e Events/actions S ~ B
e \\\; Business Intelllgence
e L _ = % Mainte ance‘
Dashboa rds and act|ons ‘%?ﬁe‘@‘ PRI % WY |I b,

IOT App, Data
event firing,
event detection
and firing
Critical event
management

Opéﬁl\ﬁamt BPM Workflow

.

= —— P maﬁagement team assignement,

= = O 1
o | o — EE™ material control, . an A A Y
D e — O
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* Snap4City is integrated with

Produzione
° ° ° Nawigazane Elenco - Segnalaziene Richiesta ===
=123 Segralazione Richeste di Manute &) Avia Segnalazone Rihiesta | Attivo -
penMain iIcketing system. — — —

e Control settma CARBONATO DI 7. Meda ,

° N \awaggio del mub . ME 480 MULING CARBONATO DIFD. . PERME EMPLICE ANICA GENERICA Ata 11 Aggunto sl Programma dei lavori g

B Sigatura Agpareccioture P 6015 POMPA H20 DEMI ALIMENT. PERMESSO SEMPLICE ANICA GENERICA s Agounto a Programma de laveri o

- " ripristno copriv... X002 Apparecchiature Vane CLORURO FERRIC...  PERMESSO SEMPLICE MECCANICA GENERICA Meds Aggunts 2l Programms del laveri gl

= Tipologia di Lavoro A sostituzione met . X002 Apperecchiabure varie CARICOPRODOTTI  PERMESSO SEMPLICE MECCANICA SPECTALIZZATA Meda Aggunts ol Programma de lavori g

° ° J3ta degl impant Ripristing casset. X002 Apparecchiature Varke CLORURO FERRIC . PERMESSO SEVPLICE Meda Aggunto al Programma d laveri i

pecalia Ripristno nea D CR.2341 Cristallazators CaS04 CICLO SALAMOTA e Richiesta non aggiunta nel'slenco d.

R e - Elmnare perdta., 1002 Apparecchiature Vare 0 MECCANICA GENERICA vedia Aggunto ol Programms deilaveri g

¥ Segnalasions Fermata Ger

1419 Elminare perdta... MS 440 CICLONE MECCANICA GENERICA Mada ‘Aggunto al Programma deilavari g

@ ] Benco dei Laveri Giamaleri

L4 e e fascia  C40 R TORRF N CARRONATATIO  RFC.C07 CARAO  FRRMPSSO ARINCO MFCCANTCA GRNFRICA Ml RAN4/7019 N7:45:11 it sl Pronamma de bt
i o Storico Richieste - 3
- Storico Richiest I 4|pagra 2 |d8 F W £ x O Firaricera & stampa ~ 33-645u2e2
’ ] Grafic Statistche

02 - Watting and
solving problem

Attivita E-mail Allegati 1
produrione | 01-Segnalazione 5
management —— N
L " = Tipologia di Lavora: | ORDINARIO v xR ne E
Tipologia = H
Apparecchiatura/ | Apparecchiztura v |x|®
Strumento:
Apparecchiature: | calda v |2
Cause Interventi: |como cindrico || % |2
Interventi: v[=[2 .
° b priorita Intervento: controlo
* Any ticketing systems can be
1oarzone
M : : TP \'f 05 - Completed
01 - Event to be w 02 - Verification Work execution with success or
’ Q adressed New event of component list i
means o pplications a
Check A -
% Component oy
a S O a r S & Event Solved
8
14
a
il

06 - Final
comments

e https://www.snap4city.org/59
]

=3 Process_nodered_process

03 - Decision for
Assignment

Team taken in

charge actually Final comments
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[ < I 1
- ¥ r - \ - - r — | & o 1 o f = r -
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Utente : RequestProducer | Esd Open Source Solution for Property and
Gruppo : Produzione Facility Management
Mavigazione —  Elenco - Siglatura Apparecchiature =

=1 Segnalazione Richieste di Manute € Aggiungi scheda Siglatura Apparecchiature
=243 Componenti Manutenzione
FFH Apparecchiatura
FH causa Intervento

Codice Componente Apparecchiature CAB MCC KW POLI Classe EFF. ore Utilizzo TIPO Presenza Inverter consumo kw/h giornaliero impianto

MC 980 A 1% MOTORE MA

Utente : Administrator | Esc

C980 A 1° MOTORE NA
FFH Siglatura Apparecchiature 15 DEPGSITO A ATAR, - Gruppo : Multi gruppo | Modulo di Amministrazione
g Isnber:‘anh MC 980 B 2°MOTORE NA|  Navigazione —| Elenco - Segnalazione Richiesta
quadre
£ Tipologia di Lavoro C980B 2°MOTORE NA| 245 Segnalazione richieste di manuter o Avvia Segnalazione Richiesta | Attivo =
20 DEPOSITO A : N
S Lista degl impianti M5 4210 ABBATTIMENTC i‘ g Componenti Manutenzione Id Descrizione Interve Apparecchiature Impiant Permessi di Lavoro prioritd Interven Data Richiesta Data Evasione Fase processo
Specidlits = Richieste di Manutenzione
EE Spedali V4203 ABBATTIMENTG - e 3 Prova Muovo ABBATTIMENTO HCL CLORURO FE... PERMESSO DI SCAVO PE... Bassa 24/03/2017 11:17:05 24032017 11:17:18 Richiesta in fase dievasi..
= Richieste di Manutenzione 4} Segnalazione Richiesta
£ Seqnalarione Richiesta V4319 ABBATTIMENTQ g i 12 Test Emergenza.  BRUCIATORE CARICO PRO... PERMESSO SEMPLICE Bassa 27032017 12:23:54 18/04/2017 15:24:00 Richiesta in fase di evasi...
enco dei Lavori Giornalieri
£ Seqndazione Fermata Ger MS 4403 ABBATTIMENTC 8 07 Archivio Storico Richieste 13 Riparazione inse... CICLONE SERVIZI PERMESSO ELETTRICOP... Bassa 28/03/2017 11:56:22 Aggiunto al Programma d...
rchivio Storico Richies
5 £ Benco del Lavori Giornalierl :i::i“ :EE:E::ﬁ 16 Test Inserimenta  AGITATORE 2 KCL FOOD PERMESSO0 ELETTRICO Bassa 29/03/2017 15:36:27 Aggiunto al Programma d...
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. \Cdimncazione s,
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pagina | 1 des| » M| d 36 Sperimentazione... ME 2318 AGIATORE DIG... ACIDO CLOR.. PERMESSO ELETTRICOP.. Media 11/04/2017 15:12:26 Aggiunto al Programma d...
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14 4 Pagina 1 dil| » l@" P x Q Filtro ricerca = Stampa - 1-15su 15
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W
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8
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KW: 2,1 ) K]
Firma: E
POLE: 4 o =
Squadre Esecutori: Micheli m

Classe EFF.: IE2
Commenti: commento

ore Utilizzo: 6 ¥
Descrizione Intervento:
TIPO: F.STAN. Prova Nuovo
Presenza Inverter: NO < >
T Ty e Classi + Impianti: CLORURO FERROS0O
giornaliero: VEE - Apparecchiature: ABBATTIMENTO HCL
< Dashboard 4 o
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Utilita + Report +
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5 sy

* Inventory of industry assets (movable, logistics, equipments,
etc.)

* Tickets management for corrective maintenance
* Reports and Dashboards

* Predictive maintenance and Early Warning support via
analytics

* Business Intelligence support
* User management with different levels of access
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&
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DELL'INFORMAZIONE

Dashboards

Cc/SNAPlIanusmv e

o OpenMaintControlRoom__

301157

status

2020-05- crack in
08T15:08:11

the wall of a plant

2020-04- One of the drains
01T11:13:43  does no

300182

OpenMaintCreateEvent

create event

t allow the correct release

of the system tanks is obstructed and
of the contained liquid.

P

~ S4C0OpenMaint
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Snap4City can

* Create new tickets

* Manage steps,
workflow

* Collecting feedbacks
and results from
teams

* Manage all phases of
the workflow on the
fields via 10T Apps
and logics

* The integration if via

Create Ticket - Event
Descrption il B el — API and MicroServices
2020-05- crack in the wall of a plant
08T15:08:11 .
into |OT App
- 2020-04- One of the drains of the system tanks is obstructed and does not allow <
g 01T11:13:43  the correct release of the contained liquid.
Showing 1 to 2 of 2 entries Previous Next
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Filters [Search KaL ~  Last1year Show dates C Refresh

g3 + Add filter

ABBATTIMENTO CLORO Impianto Specialita Tipologia Lavoro Siglatura
ACIDO CLORIDRICO Select... ~ Select... ~ Select... ~ Select... ~

ACQUA INDUSTRIALE

Apply changes Cancel changes Clear form
ARIA SERVIZI E STRUMENTI

CARBONATO DI POTASSIC
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. p -
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’
]
b
b

[ | N
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1S
I||I| l
. |
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WL ANI A SPECIALLZLALR TERMIOPLASTICA.
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 CLORURO FERRIC.. \W—“I'II;']' | 250 h te /

@ CICLO SALAMOIA \ \! \\'-l!
\l

@ ACIDO CLORIDRICO
@ IPOSODIO

@ IMPIANTO 3FC

@ CARICO PRODOTTI
@ POTASSA A SCAG...
@ CLORURO FERRO...
@ TAS

® CLORC PARAFFINA
@ PRODUZIONE VA...
@ SERVIZI

@ CICLO POTASSA ...
@ CICLO SALAMOIA...

P e Ll e e

150
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Complex ¢

e Cascade effects

* Dependencies
e Early warning

e Reduction of costs

— Recovering from failure is more
expensive than correcting in advance

— Possible advanced replan and
reschedule: secondary solutions
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e [ rcrisiont | DINFO | DISIT c(. D
e | FIRENZE | BSEes cone | ENGREL e > SNAp4INDUSTRY
Workftiow 2

Data acquisition Business Intelligence for
Production - Maintenance Maintenance
CNN-LSTM Explainable/XAl
Feature selection, Engine (Shap)

Feature engineering

CNN-LSTM Training C ] )
. integration of workflow management system for

Classification ; ]
maintenance with general control systems and
Model
3 data flow

Validation Al
Model Decision making
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loT App

OpenMaint

-

Solution

Plant
Status

Control
Supervisor

!

loT App

Business
Logic 2
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Real T|me M‘i o

Production Synopt|c

R

%ﬁess Intelligence

CARBONATO DI POTASSIO

Maintenance
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42 [Brin | DINFO | DISIT et o
: DIPARTIMENTO DI DISTRIBUA’EI%TSYSTEMS s N A p4IN DUSTRY %,

FIRENZE | SE5FSkmazione | TECHNOLOGIES LaB =
S SR

Dverview reatur

°C

(e

-
_J

TempreactoreR4001 - chlorine paraffins (CPS) reactor temperature indication
TempreactoreR4002 -
TempreactorR4003
Potable Ferric std Storage level indication %
chlorine paraffins (CPS) Storage level indication %
Potable Ferric std flow rate measurement and totalization m3
Potable Ferric Chloride flow rate measurement and totalization m3
Potable Ferric Chloride Storage level indication %
NaOH KOH flow rate measure and totalization It —m3
NaOH KOH electrolysis load adjustment (production) KA
NaOH KOH flow rate measure and totalization m3
NaOH KOH Storage level indication %
sodium hypochlorite quantity of material produced m3
sodium hypochlorite Storage level indication %
HCI Storage level indication %
Ferric Chloride std potential measure redox Ferric Chloride mV
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DEGLI STUDI

FIRENZE | Een,, | e ¢ SNAP/mausey o
D) =

Preditive capabilities

Deep Learning: LSTM, CNN- He
LSTM approached 08

0.6 -

Explainable Al: Identification
of possible causes of fault

| Precision% | Recall %
weighted avg 0.90 0.92 0.90 . - | | |  Model LSTH
0.0 02 04 0e 0.8 10

0.4 A

Tue Positive Rate

higher = lower
base value f(x)
0.2428 0.2528 0.2628 0.2728 0.2828 0.2928 0.3(0.30 0.3128 0.3228 0.3328

B re——————

S904C S871 KOH_2_charge KOH_1_charge RedoxFeCl3Pot diff S904B potFerricChloride diff S484 S484  diff S857 diff S4304 S851 S$S487 diff_S904D
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Input

Convid

AveragePooling

DINFO

DIPARTIMENTO DI
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DELL'INFORMAZIONE

Classitication model

—rt

DISIT

DISTRIBUTED SYSTEMS
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Output

Layer (type) Output Shape Param #
comeld(ComiD)  (Neme20,64) 8320
average_poolingld (AveragePo (None, 10, 64) 0
Istm (LSTM) (None, 10,200) 212000
Istm_1 (LSTM) (None, 10,200) 320800
Istm_2 (LSTM) (None, 10, 200) 320800
Istm_3 (LSTM) (None, 10, 200) 320800
Istm_4 (LSTM) (None, 100) 120400
dropout (Dropout) (None, 100) 0
dense (Dense) (None, 1) 101

Total params: 1,303,221
Trainable params: 1,303,221
Non-trainable params: 0

Y SNAPwousay fw
CNIN-LS TV

10
08
2§
=
= 06 -
=
=
= 041
=
02
Jood -=-- No Skill
0.0 4 -7 —— Model LSTM
T T T T T T
0.0 0.2 0.4 06 0.8 10

Predicted Class Normalit
Actual Class ¥

Normallty 45811
3306 1376

F; score
(0]

welghted 0.90

avg
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Explainable/XAl - CNN-LSTM (SHAP)

Explanation of prediction generated by model for fault

higher — lower
base value f(x)

0.8809 0.8814 0.8819 0.8824 0.8829 0.8834 0.8839 0.8844 0.8849 0.68540.89 08859 0.8864
>>)))’)L,!q_—€((
54304 S871 S854 RedoxFeCl3Pot diff _S904B diff_S854 S484 S851

Explanation of prediction generated by model for normality

higher — lower
base value f(x)
0.2428 0.2528 0.2628 0.2728 0.2828 0.2928 0.3(0.30 0.3128 0.3228 0.3328

IYER R D D M N S S—

S904C S871 KOH_2 charge KOH_1_charge RedoxFeCI3Pot diff_S904B potFerricChloride diff_S484 S484 diff_S857 diff_S4304 S851 S487 diff_S904D

n S h a p h iSto ry Mon 23 Aug 09:54:43

Organization:iiotobsf:MaintPredHistory - prediction

=TTy
- n ‘ | H_nn M
25.Jan 26 Jan 27 Jan 28 Jan 29 Jan 30 Jan 3lJan 1 Feb

28 23 Dec 30 31Dec 13Jan  2.Jan  3.Jan 4 Jan  S5.Jan  &Jan T.Jan S Jan  9.Ja 19 Jan M. Ja Jan 14 3Jan 15.3Jan 16.Jan 17.Jan 18 3Jan 12.Jan 20.Jan 21 Jan 22 Jan 23.Jan 24 Jan
Dec

Time trend comparison

] ' bl .|
?lltlﬁ"':{; "

28 Dec 30. Dec 13an = Jan s Jan 7.3an = 3an
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Whe

E--w.m,

¢YSNAPIoustay o

o D

what is going to

this and that

What happened What is going on What is going to :
happen happeniif ....

Historical Data, HD

Real Time, RT, Observed
Data + HD

Analytical Models, AM +
RT + HD

AM + Simulations + RT +
HD ..

AM + Predictions (Al,
Machine Learning) +
Simulations + RT + HD..
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v
v
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Sh)a | raisiin: | DINFO | DISIT ¢“SNAP! o

AWl | FIRENZE | B | REREREL INDUSTRY | ¢ 0
AL b

-

What-if: what is going to happen if .... this and that

o . .
What IS gOIﬂg to happen Decision Support System
at: KPI, Optimization

Visual Analytic: animations
Calartinn
=
— Criteria
* This and that context: \ Il \

e H Analhtical
Scenarlos H|St0r|ca| /\rAa|\r|i-|r£a| I
: . Data ML/AI nalytica

— Production, selling, ...

— People, Economy, social, Scenario

— Historical Data Predictions Models

Real Time

— Real Time Data Dats
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evDash:

My Data Dashboard Kibana

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

|LocouT COUNTEVENTS HITS

My Snap4City.org

Count

Dashboards

7,642,593

TOTAL HITS

My Dashboards in All Org. date_time per day

Dashboards of My Organization
EVENT COUNTS aoo

My Dashboards in My Organization

My Data Dashboard Dev Kibana

Count

‘1 My Data Dashboard Kibana

Extra Dashboard Widgets * date_time per 10min

Notificator
FACET FIELDS v1 DEVICE NAME ORGANIZATION PIE

Data, my Data, OpenData ~
organization

® B » B

Knowledge and Maps ¥

1

10T Applications * EIGE 5
SMARTE2 (1.53 temp_station02 (10.01 ‘
10T Directory and Devices ¥ nature SR — ’

=% Resource Manager ¥ est_sensor03 (6%)
@ Development Tools ~ Firenze (14.94
sub nature
& Management ~ AELEEERD (S
i
Decision Support Systems
ater_detector03 (4.9 DISTRIBUTION VALUE NAME
of Settings ¥ groups
. N
User Management and Auditing ¥ tor datactor
Help and Contacts ¥
? kind £
[J Documentation and Articles * - ater_detector10 (4.9 3 00,000
MyProfile ~ L etationOs (4.38%) - TAUNEEEEY AR B S . 200,000
ater _Z'T'.:u.ul /a3
value name
@ Kma4City portal X T T T T
ater_detector0 4.9
e - -
& DISIT Lab portal n
device name

value_name.keyword: Descending




My Data Dashboard Kibana
P

ool 1

«'Pﬁm_

B‘M

kibana  ¢“SNAP/mousmy

A

* Dynamic Filtering, Adaptable, ...

e Full data details, drill down,...

* Synergic with Data Inspector which
addresses data relationships, processing
and information

* Only Your Data for

* Manager and Area Managers

* All Accessible Data for

* ToolAdmin and RootAdmin
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JENT COUNTS

2020-12-17

2020-12-15
date_time per day

TOTAL HITS

\CET FIELDS v1

organization

nature

kind

value name

device name

value type

kpiid

ALUE_TYPE, DATA_TYPE

MARTCITYMAP-v1

date_time per 10min

DEVICE NAME

SMARTS 66%

SMARTA3 (1.67% test_sensor03 (6%)
SMARTS0 (1.7%

Water_detector09 (4.9
SMART4S (1.71%
station01 (2.48% ' T
N \ Water_detector03 (4.9
station03 (2.48%

AN

DISTRIBUTION VALUE TYPE

ORGANIZATION PIE

DISTRIBUTION VALUE NAME

value_type.keyword: Descending

SRC, DEVICENAME DEVICENAME, VALUE_NAME, VALUE_TYPE

9%,
& 2%
= a === ?;:
: = &S
E 22} WSS
7 o
Z, il | A S
5 S
N .‘ Yl lui\‘\ W

150 PR v = e r L\ Rifretliy:

3
3
(&}
ding
DISTRIBUTION DATA TYPE
T T
data_type.keyword: Descending
VALUE_TYPE, VALUE_UNIT, VALUE_STR
N \
&
[ ]
% J}
- W

¢ SNAP mousTy ]

* Multi faceted Search by
Devices
Organization
Drill on Time
Drill on Map
Value Types
Data Type
Value name
Data table
Etc.

K kibana

e Respect Privacy and
GDPR




VALUE_TYPE, DATA_TYPE SRC, DEVICENAME DEVICENAME, VALUE_NAME, VALUE_TYPE VALUE_TYPE, VALUE_UNIT, VALUE_STR

\)
&, > X Wiy, 2%

field value field value

value_type timestamp 122,418 (22.9%) value_type timestamp 122,418 (33.17%) =

data_type time 122,418 (100%) - N | value_unit s 120,070 (9B.0B%) 5 ey Syt 6 o B POEOE
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P Measuring any kind of sensors values

. (-

Measuring Any kind of notification channel
Energy Consumption

Contextual (smart city/home) data, Data Analytics
Historical Data, Remote Control, Mobile App

Controlling Energy Power

Full Screen

1020 bar

Administrative Servers

CUSN:A_Nc':nv
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E""‘llah‘r

UNIVERSITA | DINIFO | DISIT > é* e
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS D C'—J VJ C 8 - SNAP4|NDUSTRY %GEA

B/=
1‘ FIRENZE | Bt mzone | SONEEELS Lne o
o b,

Temp Humidity
8 Relais, . |OT Applications ~ Dashboards and Apps

actuators

i .
v v

(T
[T

nnnnn

10T Data
Shadow

SnapACity . * | AL

Metering

‘Q Big Data Analytics, Artificial Intelligence

¢YSNAPlery @ |5

DINFO

B aone

Y e
TR e

FIRENZE

$Modbus

ModBus to Snap4C|ty
~ Gateway Edge FiE=s

‘ﬁ:iiii‘illi

adbus USB -- MdBus

* Alarge range of devices:
sensors and actuators

Over serial as RS485 and/or IP
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UNIT

PORT

TCP/IP Nummer

Ethernet
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unIversITA [ INIFO | DISIT Textile Industry 4.0

Tue 18 Aug 19:11:52
EGLI STUDI DlPARTIMENTO DI DISTRIBUTED SYSTEMS - -
DELLNFORMAZIONE o0 . — e e
Temp. esterna: 25.00°C Prodotto: Custom Condizionatore: scalda Umidificazione: deumidifica 2 <
Temp. interna: 31°C Temperatura: 36 - 41°C
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Umid. esterna: 68% ~ . 1800 - 1500

Umid. interna: 42.1%
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P 2) Personal Health devices:
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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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Dashboard features

& OpenStreethap contributors

Data sources

All selected (10) ~

High-Level Type

Special Widget
Special Widget
Special Widget

All selected (55) ~

MNature
Environment
Environment
Environment

Al selected (776) ~

Subnature
Weather Forecast
Weather Forecast
Weather Forecast

All selected (315) =

Value Type Value Mame

Previ_Meteo
Previ_Meteo

Previ_Meteo

Allselected [47) »

Data Type
special weather
special weather
special weather

Last Check
2018-07-0816:0018
2018-07-0816:0018
2018-07-0816:0018

All selected (2) =
Ownership
public
public
public

Weather Forecast Previ 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
Special Widget Environment
Special Widget Environment
Special Widget Environment
Special Widget Environment

Hide columns s '

ngh—l_ew.l Type 4 I N.le 5 Subnatu

Meteo special weather valano

Weather Forecast Previ_Meteo special weather Vaglia

Weather Forecast Previ_Meteo special weather Vagli sotto
\Weather Forecast Previ_Meteo special weather Vagli di sotto
Veather Forecast Previ_Meteo special weather Uzzano

* Select the area of your interest: panning and zooming
e Select the
graphic aspect of your interest, or
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
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Custom Widget / Synoptic Development @

- Inkscaﬂe editor on your computer

10T Applications

SVG Symbols Collection

Create, save a Custom
Widget in SVG
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e i e Create, save, load,
AT 7m
Dashboard Editor delegate, grant access

. Create and Load a Custom SVG
. Select/Reuse an SVG

Public _
Knowledge and Storage Dashboard My Own Dash/App 3. Make and Instance of Synoptic by

Data from the Field and Collection Associate Variables with MyKPI

. e o o .
City \=_n \;_n \;_n 4. Create on Dashboard a Widget based on
o

Synoptic HLT such as Ext. Srv.:

\_ I * https://www.snap4city.org/synoptic/v

— 2/synoptic.html?id=xxxx
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Snap4City

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

LOGOUT

My Snap4City.org
Dashboards

My Dashboards in All Org.

L]

-]

@ Dashboards of My Organization

@ My Dashboards in My Organization
-]

Extra Dashboard Widgets =

Micro Applications

External Services, WebPages
Register External Service, WebPage
Custom Widgets / Synoptics
Register Custormn Widget Template

[J Doc: MicroApplications

B bkBE

[J Doc: External Services, WebPages
[J Doc: Synoptics, Custom Widgets

A Notificator
Data, my Data, OpenData ~
W Knowledge and Maps ~*
10T Applications *
= |OT Directory and Devices *
*2 Resource Manager ¥
[# Development Tools ~
Management ¥

Decision Support Systems ¥
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Activate in Time new SVG

SynopticTemplate ([Covernment Office: Police Headgua..
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END 14:30

nictoclad minantwerp: Public - Antwerp

Edit Management Instantiate Delete

Double Pole Isolator SVG

SynopticTemplate (Utilities and supply: Energy Supply)

nicolaroot: Public - DISIT

Edit Management Instantiate Delete

Horizontal Double Value Slider

SynopticTemplate (Environment: Noise Level Sensor)
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Emp

Register Custom Widget Template

Prev 1 2 3 Next

Blinking Alarm SVG debug fan

SynopticTemplate (Emergency: Emergency Services) SynopticTemplate (Entertainment Forest)

msoderi: Private - DISIT

Air Conditioner SVG
SynopticTemplate (Utilities and supply: Energy Supply)

nicola.areamanager: Public - DISIT nicolaroot-”  _ac- L.

Edit Management Instantiate Delete Edit Managem 1t Instantiate Delete Edit Management Instantiate Delete

ck faces first versionSVG

emplate [Tourism Service: Wifi)

Energy Synoptic Simplified new
SynopticTemplate (Utilities and supply: Energy Supply)

nictooladminantwerp: Public - DISIT nicolaroot: Public - DISIT

Management Instantiate Delete Edit

nicolatooladmin: Private - DISIT

Edit Management Instantiate Delete Edit Management Instantiate Delete

My SVG Switch template
SynopticTemplate (Utilities and supply: Energy Supply)

My SVG Humidifier
SynopticTemnplate (Utilities and supply: Energy Supply)

Horizontal Single Value Slider
SynopticTemplate (Utilities and supply: Energy Supply)
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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

e 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

Snap4Industry Overview, August 2021 102
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¢3 Bluetooth
O1 Devices s O edge Devices
Actuators ),
LoraWAN +  Arduino, Snap4All Snap4All pax 10T Edge |OT Edge LoraWan
Arduino + Wi-Fi. NGSI 10T Button Counter NodeRED: NodeRED: Gateway:
12C. NGS| ’ LoraWAN Raspberry Pi, Android, LINUX, 10T Edge, NGSI,
’ ESP, NGS, WIFI, NGSI, NGSI, WiFi, Windows, ... WIFI, RJ45, GPS

Wi-FI, BT &ps RIS, ..

Any Sensor / Actuator
Open to other protocols
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Snap4City |OT Applications
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@ Dashboards © 2018-09-14T04:44 © 2018-09-21T03:19 © 2018-10-19T16:07 © 2018-10-19T1717

— O @) ®), ®),
A &lo’ .‘ &lo’ .' &lo’ .‘ &lo’ ’,

IOT Edge App IOT Edge App IOT Edge App IOT Edge App

= 10T Directory and Devices *

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

#@ My Dashboards

owner: badii owner: panesi owner: pb3 owner: pb3
W Knowledge and Maps ~ l. l. Management l. Management l. Management l. Management
Micro Applications
M External Services ¥ ® 2018-10-2ZTN:57 ® Bib APP ® ChargingStations

0©9

Data Set Manager: Data Gate o
2 9 (<) E ’.

=2 Resource Manager: Process Loader ¥

[# Development Tools ¥ g @ o
P IOT Appllcatlon

& Ssettings ~

E.
7‘0

IOT Application

owner: semolarudy owner: testers owner: semolarudy owner: comunedashres

User Management and Auditing ¥ Management Management Management l. Management

Help and Contacts *

[J Documentation and Articles = @ Deprecated - SiiMobilityControlRoom ® SamsungGalaWBarOode

= ,9,
¥ Kma4City portal @ . ’ @ @ . ’ D @ . @
# orianpora 10T Appllcation IOT Edge App IOT Appllcation

owner: badii owner: badii owner: tester2 owner: testerl4

® |ot-App

My Profile ¥

¥ snap4City portal

E’.

Management l. Management Management Management
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Data ingestion: more than 70 protocols IOT and Industry 4.0, web Scraping, external services, any protocol database,
etc.

Data access: save/retrieve data, query search on expert system, georeverse solution, search on expert system
Km4City ontology, etc.

Data Transformation/transcoding: binary, hexadecimal, XML, JSON, String, any format

Integration: CKAN, Web Scraping, FTP, Copernicus satellite, Twitter Vigilance, Workflow OpenMaint, Digital Twin
BIMServer, any external service REST Call, etc.

Manipulation of complex data: heatmaps, scenarios, typical time trend, multi series, calendar, maps, etc.

Access to Smart City Entities and exploitation of Smart City Services: transport, parking, POI, KPI, personal data,
scenarios, etc.

Data Analytic: managing Python native, calling and scheduling Python/Rstudio containers as snap4city microservices
(predictions, anomaly detection, statistics, etc.)

User interaction on Dashboard: get data and message from the user interface, providing messages to the user (form,
buttons, switches, animations, selector, maps, etc. )

Custom Widgets: SVG, synoptics, animations, dynamic pins on maps, etc
Event management: Telegram, Twitter, Facebook, SMS, WhatsApp, CAP, etc.
Hardware Specific Devices: Raspberry Pi, Android, Philips, video wall management, etc.
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~ social

google
calendar

~ storage
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Node-RED
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~ Raspberry Pi
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imouse

rpi keyboard [}]
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| aversirs | DINFO | DISIT ; =
F | FIRENZE | BT | NS ¢ SNAP sty Y
Acdvanced Feature of Sné ity Dash Widgets
* Dashboard widgets can be classified in: TS
| |
— Virtual Sensors spesdometer
e Those that produce the data .
From IOT App on Dashboard -
— Virtual Actuators h
'_
* Those that produce the data
From Dashboard to IOT App
— Virtual Sensors Actuators | B
* Those that produce/receive the data - switchbuton o ) =
From/to Dashboard to/from IOT App e ,
TC9.18: Advanced Features of Sensors Actuators of Dashboards vs IOT App '
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vnvirsTa | DINIFO | DISIT C“ =
PIRENZE | RosRars | ammen = SNAP/inoustry 2

’ ] . connected to ws:/fdash
copy é)—(i] = ;

dcity org-8080/server

@ connected to ws:/ashboard

@ Created on dashboard
@ connected to ws:/fdasr

@ Created on dashboard

delay 3s l‘]‘)—cm—‘:b get rand
@ connected to ws.//dashboard km4city org-8080/gerver

random l;:,
@ connected to ws:fdashboard_kmdcity org-8080/serg

B connected to ws./dashboard.kmdcity.org-8080/server |
. Created on dashboard connected to ws:idas

@ connected to ws./fda

Snap4Industry Overview, August 2021 115



SHR, | UNIVERSITA 2
P i | BINFO | BRI ¢ SNAP woustey
4

e | FIRENZE | oefitrormazone | TeGHNGLGiEs Las
ISYINW

8 9 41 \

IB1 s
4 5 6 “
® @
O : Canc 41
= ¥ Confirm R
"7N”Oﬂ€ ; ‘ d
\ 7 8 9 4] F \ )
4 5 6 .
e ] 2 3
0 Canc A
= e Confirm
PrivacyPollcy  CooklesPolicy  Termsand Conditions _ Contact us I s pare | o eVsnAPAary B

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjc2NA==



https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjc2NA==

uuvsits | DINFO | DISIT 5 RS
FIRENZE | . | SENRRLT" c.('SNAIMINI]USTRY Ko

118

Snap4industry Overview, August 2021



UNIVERSITA
DEGLI STUDI ‘gR!&MNEu'XTED'O
FIRENZE | &N Savazone

From-=10 C

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

ustom Widgets / Synoptics to Storag

MyKPI

e ]
on
te 9 C .
ddy O
itprequest U o P ]
sl — s
P— saningon M- 172 174 14 120G0RSTA0BT29614. @ connectediows Adashboard i
) — o
swich  C evtog -
chmge
G — e
\S

— ,
B i o
- ;
N
— 5T

New Share
Variables

Constant
Values

Web Socket\Secure

Snap4Industry Overview, August 2021

Y SNAPwousay o

-

-

-

P IN WS

nnnnnnnnn

ORGANI
< <

[_##Rl [ #+Ea

COLORS BASED Ow UM 168 477
0 1 2

-1
E Mean rate value

@O e

Y
‘\
B
H
LI
Elzllells)

PAPER

Total clicks

119



., | UNIVERSITA
z | DEGLI STUDI

FIRENZE

DINFO | DISIT

*
/
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB
Y

el

Dashboard
on Browser

Internet

e

Storage and

IOT App on New Shared
cloud or on Variables
Premise

2500 Msg/s

Case 2 Case 3/4 120



UNIVERSITA
DEGLI STUDI DAR'II'IQNTEDIO [ER!B§E! s1Y;TEMS (\‘ : J 5 M ’
FIRENZE | O85\rokmazione | TECHNOLOGIES Lag - - e

Case 1 SVG wss

34.66563913330602

—

CGSNADIIINDUSTRY i

https://www.snap4city.org/dashboardSmartCit
y/view/index.php?iddasboard=Mjc4ANA==

10 WS messages per second

CHEE——

é}'—-—-cé Save on button #3

@ Created on dashboard

CEEEY ——

§3 i

B Connecied to the senverl

B connected to ws:fdashin
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case 2 SVG WS3
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CGSNADIIINDUSTRY i
Driven 100%

https://www.snap4city.org/dashboardSmartCity/vie
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40 messages per second

pif
°

ate value!

B Value Written!

L

@ Value Written!

adapt to Write #}-—(

@ Update valuel

R #Tb

B Value Written!

B connected to ws:/idashboard kmdcity. org:8080/server
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\ny kind of data and flows

*  Open Data: J/—JIJ/ J{JIJQ Qf , ECJ SJIJC f Q_/,/;J

— Data gate, federation of Open W

1 N\ —=

driven or PULL

— 10T Brokers (Push) = 10T
Shadow

*  Web Pages:

Data Portals L i
— 10T App, ETL proc(PULL) 10T BrOker ~ 10T Ap
e 10T Networks: IOT Device | E ~ET‘L §
— 10T Application processes, data — S = —

OT Device s /
actuators 10T Edge

Web SCraping b asmmmd
opernicus '

DataGate

— Web scraping, crawling
processes

e  Satellite data
*  Social media: Twitter, Facebook,..

— Twitter Vigilance, 10T App
GIS data, Maps

*  Mobile Apps

—  Smart City API e API, External Serwces = —
*  Files upload: CSV, Excel, etc. e My Files
— 10T Applications, ETL a5l . RestCal

E@ user-analisi-v2-0.xlsx

E@ user-analisi-v2-0-anonymaous.xdsx

* RESTAPI, WS, FTP, LD, LOD, etc.
— 10T Applications, ETL

. Data base accesses External Data Stores @ ~
—  GIS: WFS, WMS 5 LD, LoD {mmmmmee——)

— ETL, 10T Application

E@ users-analysis.xsx

—.

CUSNAPIICHV

Snap4Industry Overview, August 2021 124



Snap4City

e

roottooladminl
RootAdmin | Idap

@ Dashboards
@& My Dashboards
& Notificator
O 10T Applications
My Personal Data
= |OT Directory and Devices ¥
W Knowledge and Maps v
Micro Applications
I External Services ¥
Data Set Manager: Data Gate
¢ Resource Manager: Process Loader ~
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HTTP(s)
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WebSockets
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Discover, register Information Fows Requests from Commands from Information flows
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Registration
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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, GML, RS485, RS232, WFS, WMS, ODBC,
JDBC, Elastic Search, Phoenix, XML, JSON, CSV, db, GeoJSON, 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.

@F oundation E Fl- E@15 bee smart city

Node-RED digital ecosystem

_ EUROPEAN OPEN
I ;? rft?‘nxer network ¥ ckan -—@GJL @esrl Italia %  SCIENCE CLOUD

HIE SCAENCE OF WHERE
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AND INTERNET

TECHNOLOGIES LAB

* Snap4City is capable to ingest and work with any format:

— Data exchange: JSON, GeoJSON, XML, HTML, HTMLS, DATEX, GTFS,
binary, etc.

— Table: CSV, XLSX, XLS, database, ...
— Any archive file format: zip, rar, 7z, tgz, ...
— Any image format: png, gif, tiff, ico, jpg, ...
— Any video format: mp4, avi, moy, ...
e Search the format you need to cope on the search box of
Snap4City portal!
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Single dat:a widgets
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Role: RootAdmin, Level: 7
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- ? 7
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Data Inspector

ata, KPI, POI © OpenStreetMap contributors

10T Applications Data sources

d Devi All selected (14 ~ All selected (B1) ~ All selected (1085) = All selected (1393) ~ All selected [55) = All selected (2) ~ All selected [2)
ory and BVICes -
High-Level Type '{ Nature Subnature ¥ ValueType % Value Name & Data Type Healthiness Ownership %
and Maps * Special Widget ronment / t Previ_Meteo special weather Pian di scO 1 -29 170405 public
Special Widget ronment MNeat Fo Previ_Meteo special v ther Vernio 2019-06-2917 public
Micro Applications Special Widget Environment Neat Previ_Metso special weather ergemol 2019-06-29 17 public

Special Widget ronment MNeat Previ_Meteo special v L Castelnuovo di garfagnana 2019-06-2917 public

nal Services Special Widget Environment Neat Previ_Metzo special weat Pian di sc& 2018-10-11 09:00:21 public

Special Widget Envircnment MNeat Previ_Meteo special weat Montepulciano 2019-06-29 170405 public

) Se E - D ate - — . e e e T .
Data Set Manager: Data Gate Special Widget t / t S Previ_Meteo special \ it Isola del giglio 2019-06-29 17:04:05 public
Special Widget ent fi S Previ_Meteo special weather Abbadia san salvator 2019-06-29 17:04:05 public

Manager: Proi
Hide columns : Previous

Developmen

Management ¥

- 54 o L

Help and Contacts Rel 04:00 00 10:00 1200 16:00

Documentation and Articles 1 29
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D PO . — 2 J 2 fF9 , @
Unitied Data and Services Model/Classiticatiol
IINec giia allll 9€ LS DUCI/ GCidoa1T1Catiolnd
p A B A A 0 A B d A
= Ve ol ature bna = alue Type alue Name Data Type ast Date 5 alue &3 = A8 & O = D Organizatio

MyKPI Environment Weather_sensar Gradi Centigrad BattenyTemperatureGalaxyTab54 float-mykpi °C 2019-11-2115:51:25 28 [ ] 2020-04-0310:23:02 private Firenze dc=Ildap,dc=disit,dc=org
MyKPI1 Ervironment Weather_sensor Gradi Centigrad BatteryTermperatureS6Edge float-rykpi °C 2020-01-23 123734 25.299999237060547 . 2020-04-0310:23:.02 private DISIT
MyKPI1 Environment Weather_sensar Gradi Centigrad BatternyTemperatureSamsungs9 float-rykpi o [2019-04£-23 05:54-21 24 399999618530273 . 2020-04-0310:23:.02 private Firenze dc=ldap,dc=disit,dc=org
MyKPI1 Ervironment Smart_waste_container Level_percentage Bin_001 percentage-rmykpi % 1970-01-01 01:00:00 . 2020-04-0310:23:02 private CISIT de=ldap,do=disit,dc=org,
MyKPI Environment People_counter Battery Percentage borrowed_tbeam_pax_green BATTERY percentage-mykpi % 2019-03-13 20:24:52 4202 [ ] 2020-04-0310:23:02 private Firenze dc=ldap,dc=disit dc=org
MyKPI Enwironment People_counter Battery percentage borrowed_ttgov2Inew_pax_black BATTERY percentage-mykpi % [2019-05-06 10:03:55 4132 . 2020-04-031023:02 private Firenze dc=ldapdc=disit,dc=org
MykP1 Environment People_counter Battery Percentage borrowed_ttgovZinew_pax_green BATTERY percentage-mykpi % 2019-11-19 08:56:56 4072 . 2020-04-0310:23:02 private Firenzedc=ldap,dc=disit,dc=org
MyKPI1 HealthCare Health_district tassodicrescita corkpimemilia float-mykpi % 1970-01-01 01:00:00 . 2020-03-2413703:24 private DISIT

3

Hide columns . Selected rows: 0 Previous 1 2 3 4 5 .. 35 [Next Search

ip
ion

t

SubNature
Value Type
Value Name
Data Type
Value Uni
Last Date/Time
Last Value
Healthiness

e Last Check
ganiza

Ownersh
Or

>
o
3
>

n S

D Nature
3
<)

~

Technical
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Dashboards exchange data

Snap4City BigData . .

‘ Storage and KB SerV|ceMap . ServiceURI
Super ‘  —

|OT Broker Orion ServiceMap e e =

Quantum Leap i ,. S

AAAAA

v v L2 T T e

g P — Req. KPI, Metric ID CnT
MyKPI, MyPOI, ... — * Req. MyKPI ID ) S ‘o
* Traffic Flow, MAPS, Heatmaps F e

’

Metric, KPI

API, External Services, MicroApp

. - A D TN T ) S — '7.” ‘ .
oz Lo | i —
= —s * Dynamic Data, compute

: m S Ly S, — 2 — into IOT App|icati0n ) P e o e

VE0IA

VSN

extractStateTime.

30s Request Green

ﬂ:j_ ﬁ—L ——7

I OT_A p p I I Cat I O n Snap4industry Overview, August 2021 131




UNIVERSITA DI IT
e stont | PANEO | B (DVRAMNN U@ 7/21 i
FIRENZE | NS cone | ABNGEELS as CITY
G
Widgets ICONS Widget Name, Description - Dashboard-10T m MyPersonalDa “
App KPI

Single Content SegeesiEatl~] X (cs) X (DD) X X
’ Speed Limit (see custom for more) X X
352 ~ speedometer SRy X (cs) X (DD) X X X X
|/~ Gauge Y x(cs) Xx(ob) C— X X X X X
M| mm Singecarvd TGS TEETY X xoo) & x
= IJT Single and Multiple Bars, X(cs) X(DD) ‘= X X X X X
. 282 | stacked or not, ordered m 0
N E:. MultiSeries, shaded, m X (cs) X (DD) E X X X X X
| = | staked and non staked, TTT ©
AL Time Trend (single) X x(op) 3 x X X X X
[x] | am
e » .~ Time Trend Compare N X X X
\Ef} SpiderNet, radar, Kiviat m X(cs) X((OD) [ X X X X
&£z Pie, Donut, b ® X (cs) X (DD) X X X X
sy

2 layers Donut
’_i_i ‘ Table ' X (cs) X (DD) X X X X

Calendar ' 1 X(cs) X(DD) X
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> | UNIVERSITA
=z | DEGLI STUDI

£
D | PR AL T ¥ SNADP/ inousTRY [
* |OT APP column in previous table:

— X: means that from the IOT App you can send a new value or array to the
widget directly, without the need to have is stored into Sensor or MYKPI
variable, etc.

— CS, widget supports Change Source, in the sense that: from the 10T App is
possible to send a command to the Widget to change the data source. E.g.,
selecting sources among: Sensors (service URI), MyKPI (ID), any value
produced on the I0OT App directly. (cs) recent additions

 Dashboard IOT App column in previous table:

— X: there is a MicroService / node on |OT App to act on those widgets on
dashboard. The data are visualized.

— DD, widget is Data Driven, in the sense that new data in push can be sent and
the widget is updated in real time on web page without web page realoading

DINFO

INGE NE
DELL" INFORMAZIONE

TC4.9: New Support Widgets for Bars, Barseries, Trend, and Series, on Dashboards and 10T
Applications (partially obsolete)

Snap4Industry Overview, August 2021


https://www.snap4city.org/drupal/node/575

. N T
S | DINFO | DISIT ' SNAP nausray ot
FIRENZE | Nosohenw o e | ANGINERNEL. oo INDUSTRY

Dynamic Widget data

v8: cbject ServiceURI (ID)

metricId: "http:/fwww.disit.org/kmdcity/resource/tusc_weather_sensor_ow_316654@"

s

AT

metricHighlevelType: "Sensor”

airTemperature.

Temperature Room Temperature

metrichame: "tusc_weather_sensor_ow_3166548"

® tusc_weather_sensor_ow 3166540 @ tusc_weather_sensor_ow_3182522
Room 117057458 Room 2_T7057459

metricType: "airTemperaturs” -

*1: object

i [
metricld: "https://servicemap.disit.org/WebAppGrafo/api/vl/? SerVIceURI (ID)

servicellri=http://www.disit.org/kmdcity/resource/tusc_weather_sensor_ow_3182522&format=json"

ic VECTs

metricHighlevelType: "Sensor”

¥
il e oot

metrichame: "tusc_weather_sensor_ow_3182522"

metricTyps: "airTemperaturs”
° clorn  parine e uote 100

*2: object

metricId: "17@56320" MyKPI (ID)

metricHighlevelType: "MyKPI"

metrichame: "SiiMTuscanyTrackerLocation”
metricType: "Velocity"

*3: object

metricld:
metricHighLevelType: "Dynamic" Dyna mi C

metrichame: "BatteryTemperatureGalaxyfote"

metricType: "Gradi Centigradi”

metricValueUnit: "oC" d SerViCEURI (ID)
measuredTime: "2019-11-21T14:51:007"

value: 6.688898111364585 d MyKPI (ID), Metric (ID)

*4: object

setricte: ™ i * Dynamic Data in JSON (single or Vector),
metricHighLevelType: "Dynamic" Dynamlc

metrichame: "BatteryTemperaturemia" CompUted into IOT Application
metricType: "Gradi Centigradi®

metricValueUnit: "oC"

neasuredTine: "2819-11-21T14:51: 802" TC4.9: New Support Widgets for Bars, Barseries, Trend, and Series, on Dashboards and 10T Applications
value: 61.8502788741156 Snap4industry Overview, August 2021 134
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DISIT

1 DINFO

~l 2\ \7=

?j S 8YS DEGLI STUDI INGE%T,‘IIIEIE{XTO DI DlSTmE%UTE%TSYSTEMS
S A

o\ AINES F l RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB

J‘
*isw r\\‘\

HLT: Sens

e Complex Event

* Dashboard-IOT App
* External Service

* Heatmap

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

e MyPOI

* POI (Point g
* Senso
e (Sensor Actuator)
* Special Widget
 Wfs (GIS)

O3

High Level Types

Selector
~ / Traffic Sensors
A First Aid
FL

A Smart waste
A Meteo sensor in via

Bolognese
‘ Air quality

U

e
%
fw g
—a
A Smart bench ;

Bike sharing (Pisa)

Test api fromTime

Thu 8 Mar 09:18:52

aaaaaaaaa

232
174
ne
58

20.3°C

8. Jul

Temperature 1 (last 12 hours)

224
168

nz =10

55 <2

o

08:00 1200 16:00
Temperature 1 (H24)
04:00 08:00 12:00 16:00 20:00

9. Jul

Current
Previous

Current
Previous

Snap4Industry Overview, August 2021
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DINFO
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HLT Sensors

Sensors can arrive in platform as
follows (see Nature)

DISIT 2 L
T €Y SNAPwousty e
Nature

E Accommodation +

E Advertising + 4

E AgricultureAndLivestock + S u b N a tu re
E CivilAndEdilEngineering +

g CulturalActivity +

-

) Bl educationAndResearch [# B 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, B} Governmentoffice + sl
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),

e |OT data driven process in PUSH

IOT Data Driven
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Real Time N

N » ”‘/, X Yy A AN 4

|IOT Applicatio | | ‘
- Rea\T‘me GG D00 B0 G GO0 D0 M0 Thn KO R0 B0 Ao GO0 0D B Sho GO0 RN
+ Historical
Snap4city Platform storage
for «Data Shadow» an
Actuator
oeq\" Dashboards also provide
pe rendering for sensor values

Lavagnini Statuto

Snap4City
|OT Brokers @ @

€ ..o X0
Managing Public and
gro™ Private IOT/IOE Devices Towards any 10T Device
and/or Dashboard

Sensors Snap4industry Overview, August 2021 137
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FIRENZ

DINFO

PARTIMENTO DI
INGE NERIA
DELL'INFORMAZIONE

DISIT s

e
/
DISTRIBUT ED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB =
i

* Widgets:
— Impulse Button
— Button
— Switch
— Dimer/Knowb
— KeyPad {
— Geolocator
— Selection/Dropdown
— Form
— Map Picking

* Registered on some

|OT brokers with NGSI
mutual authentication

0 Peopleﬂumber

None

Confirm

7
4
1
r . Canc

i
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UNIVERSITA
DEGLI STUDI

FIRENZE

J‘
Y5y r\\

HLT: Ser

DINFO

PARTIMENTO DI
INGE NERIA
DELL'INFORMAZIONE

 Complex Event
Dashboard-10T App
External Service
Heatmap

KPI (Key Performance Indicator)
MicroApplication
My Personal Data
MyKPI

MyPOlI

POI (Point of Interest)
Sensor

Sensor Actuator
Special Widget

Wfs (GIS)

[ n G =
DISIT
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

NSOrs-ACtuators

'lm?
o— b4 &0 g’]

¢V SNAP/oustay =

|IOT Application

a
AR g |z S

\ry=mth

i

£||8

k]

™ From 10T A

10T App

From Dashboard to

Dashboa rds

-

Reauest Green

Snap4Industry Overview, August 2021
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2

T

[]
Q0 | fiiprequest O P —
_— = T e st
O teprequest C 14-1BEN40252308720514 @ Connected to wsidashboard kmicty ong BOB
P —
o swich 7 | eventog -
change

é
|
%
!

®

7
&

A LTEEEERE

MapCIlck
MyKPI variable onchange

Synoptics

IOT Application
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g ’é DEGLI STUDI DAR!IM‘EDIO oasmmtffeo SYSTEMS é SNA p4INDUSTRY m
SN \\Q FIRENZ DELLINFORMAZIONE | TECHNOLOGIES LAB ST 0 €

From Dashboard to 10T Dewces/App

* Widgets: e Act’”g oN your
— Impulse Button 4 o\
— Button
— Switch
— Dimer/Knowb {

— KeyPad
— Geolocator
— Selection |BLINKING YEL L0 :
— Map Picking

* Registered on some

|OT brokers with NGSI
mutual authentication

o PeopleNumber

None

Confirm

3
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UNIVERSITA
DEGLI STUDI %RIT,MTED,O

FIRENZE | B&ENKuazione

Web Browser GPS data
rendering the Snap4City
Dashboard can be passed
to IOT Applications and
saved ©

Geolocation O

DISIT
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

r_:

SN

&

[mum-r

T
€
B“f"%m' )

Y SNAPmousry

f Mobile Device

Complete message
. Returns a JSON containing all information about
geolocation

Latitude
. Returns the latitude

Longitude
. Returns the longitude

Accuracy
. Returns the accuracy of latitude and longitude

Altitude
. Returns the altitude

Altitude Accuracy
. Returns the altitude accuracy

Heading

. Returns the heading

Speed

. Returns the speed

Snap4Industry Overview, August 2021
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SVG Custom Widgets Examples 2 -

Charging Station Status 32 @ Legenda Settunnelst. I @ Trafficlight 32 @

n=

Charging Station Status

Set on the keypad one of the
following values

0 = ERROR (RED)
1 = AVAIBLE (GREEN)

2 =BOOKED (YELLOW)

3 = CHARGING

9999 = white icon

Charging Station status

New Last confirmed

None

\ 70 kW

i

Speed Limit Explaination

Dynamic Speed Limit Sign N

o — K~
o
o

Speed Limit Set

Last confirmed
None

Speed Limit Custom Widget example
Write the speed limit by using the keypad

and click CONFIRM. https://www.snap4city.org/dashboardSmartCity/view/i
P miesan ndex.php?iddasboard=Mjk4Ng==

© = h~ J
U
o

DEGLI STUD

R m‘ msnr H’SNApdﬂ"

Privacy Policy Cockies Policy Terms and Conditions Contact us {gﬁ% cecl oo

i



https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjk4Ng==

S :
S5 (Bl | DINFO | DISIT

T T
o ¥

—

*
. -~
S\ S DIPARTIMENTO DI DISTRIBUTED SYSTEMS N Ap4 (Km]a[CITY |
M7l | FIRENZE | B8R 0. | SEREREL Ve d S INDUSTRY | 0
I 'E

Sat 19 Dec 00:10:12

Air Temperature in Florence =g

Select a code from O to n
New Last confirmed .
None
7 8 2
=< |
4 S © PMIO level - Bologna
1 7 3 ,l
O Canc :

Confirm

None
voossm 707 00660000
Symbols Legenda iz s @@‘@@@@‘.
Y Canc prohibition Traffic Signs Legenda
Confirm
Privacy Policy ~ Cookies Policy ~ Termsand Conditions ~ Contact us gm; SR | DINFO ’D'S'T C('SN APdcrry

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkONQ==
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UNIVERSITA v Ar.Y.. *
DEGLI STUDI cBnlnﬂmEmo cgn!a%!:!;mms ) ':)J 'j C E Q f éSNAdeNDUSTRY

FIRENZE | S&ENFSRwazone | TEGHNOLOGIES Las

Traffic Light b

R— e Selecting

Name SVG Custom Widgets Examples 2

Widget Name Traffic Light status set Traffic Light status set IVI S G to b e

: a8 RED LIGHT * sentonthe
RED LIGHT 1 x OFF BUSi Ness
RED and YELLOW LIGH™ || 2 u .

NG YELL Logic IOT
YELLOW LIGHT 3 x O LIGHT g . .
YELLOW and GREEN LIC || 4 * Olu AND GREEN LibHTS Appllcatlon

EEM LIGHT
GREEN LIGHT ° d s , HELLOW AND RED LIGHTS
MAING YELLOW

Edit Dashboard | View Dashboard

- .\
1] ) () function (—{

B connected to ws:fdashboard km4city org:3080/server B Value Written!

msg.payload = {value:JSON.parse(msg.payload).selected};
return msg; Snap4industry Overview, August 2021 145
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-

_ enter text
required": true },

: enter number
number", "required": false },

required": false }, enter email _

msg.payload ={ "form": { "options": [
, "type":
nm, nun "type

, "type": "email",

value": text",

{"label": "enter text",

{"label": "enter number", "value":

{ "label": "enter email", "value":

{ "label": "enter password", "value": "", "type": "password", "required": false }, enter password | ----------

{ "label": "enter check", "value": "checked", "type": "checkbox", "required": false }, M enter check

{ "label": "enter check2", "value": "", "type": "checkbox", "required": false }, Oenter check2

{ "label": "enter switch", "value": "on", "type": "switch", "required": false }, enter switch .

{ "label": "enter switch2", "value": "", "type": "switch", "required": false }, enterswitch2 [ |

{ "label": "enter date", "value": "", "type": "date", "required": false }, enter date gg/mm/aaaa I‘:‘l\
{ "label": "enter time", "value": "", "type": "time", "required": true } enter time - ®

], "selected": [] } }

return msg;
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DI

msg.payload ={ "form": { "options": [ Chter toxt text

{ "label": "enter text", "value": "", "type": "text", "required": true },

{ "label": "enter number", "value": "", "type": "number", "required": false }, enter number |12

{"label": "enter email", "value": ", "type": "email", "required": false }, enter email paclo.nesi@unifi.it
{ "label": "enter password", "value": "", "type": "password", "required": false }, enter password |-+

{ "label": "enter check", "value": "checked", "type": "checkbox", "required": false }, ®@ enter check

{ "label": "enter check2", "value": "", "type": "checkbox", "required": false }, Oenter check2

{ "label": "enter switch", "value": "on", "type": "switch", "required": false }, enter switch .

{ "label": "enter switch2", "value": "", "type": "switch", "required": false }, enter switch2 [ |
{"label": "enter date", "value": "", "type": "date", "required": false }, enter date ‘19/{03/2021 \‘:l|
{ "label": "enter time", "value": "", "type": "time", "required": true } enter time ‘09;38 @‘

|, "selected": []}}

a text","123", "paolo.nesi@unifi.it","aaaaaa",

"CheCked"’""," II’IIII’II2021_03_19"’"09‘38"]
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DISIT
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Dashboardl T App

Nature

= ot
;:: < —d e
Eli (¢ — T 7]
=

o it om
- U
OT Application

k4 crry

¢“SNAPLay
From IOT App to Dashboard

—d

Mm€
G

e

o
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DINFO
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Single Content Widget (flexibility)

246 TOT. EVENTI SULLA RETE

From Dashboard .

Editor and IOT 7 4 20.3°C 176 INSTAL | ATE
1 ? /m3

Ap.pllcathnS, accepts He __ _

IN |npUt: N Position Updated,

* Numbers 7 Position

® St rl n g Interpolation and Heatmap Completed 2019- SMN Em) BINARIOI6 (5m)

07-01T09:00:00
395 739

* HTML code - e

LEOPOLDA (Bm) CALZA (em)

277 446
https://www.snap4city.org/578

0 sSO28verage24HourFlorence

% occupati s 300 posti % ocrupat] su J8
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MyKPI as Trajectories

 Complex Event
 Dashboard-10T App b
* External Service
* Heatmap
e KPI (Key Performance Indicator)
* MicroApplication 580 i S

My Personal Data L ML LY
* MyKPI
 MyPOI
* POI (Point of Interest
* Sensor
* Sensor Actuator
* Special Widget M N 7
 Wfs (GIS) Snap4industry Overview, August 2021 ) 150

< Points Of Interest

/ Le Pain Quotidien
©243m

1 €ior
/ Copyright
/ ®250m
AR
. = amuseum

High Level Types

* Real Time Tracking
* Hystorical Tracks
* MicroApplications
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MyKPI: Tracking of Devices and Mobiles

* Real Time Trajectories for
* Mobile Phone

* Moving IOT Devi
oving evices
OBD2 - Engine RPM - pl...7m)
- OBU, Vehicular Kit b x —
) e ICU ar | S g W/ \ ‘ 7 2:2: :':::::x:
P e 4 = '
o \L=) S (szé-@f_‘f?;. ) [ % OBD2 - Engine Coos 2085.3
* Multiple tracks i Yl T SPATE o ‘ o |
{ 2 rucecenio == \ Lact sent §/10/2019 23137 20145 200 215 2130 2145 2200 215 2230
Trock Date: 2019-10-06
* Da b da @l [ 0802 VehideSpeed-_ () 0BD2- Vehicle Speed - pid_val IS WFOLXKTACLKYGS816 o
y y y ) j 4 © prevday 150
San Cascidne ] .
Mostepatal I Valdi Pess OBD2 - Vehicle Spes 100 ~ e
. . . Zokan 77'9 . W
* Micro Application T AN :
¥ 4 Greve in Chiant AR 2045 2100 215 2130 n4s 22:00 215 2230
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To Start we are going to use Direct Dashboards
Dashboards accessing data available on Platform, including your
own data coming from Mobile App, already registered!!!
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|OT and data World Dash.boafrds
Applications
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|OT Network Manager vs Final Usel

Network of IOT Brokers |OT Directory
= A I | My |OT Device
- 1 I
_ |OT Broker = === |OT Network
W = —TT Register
= Manager ¢
Registerin \ :
_—Tnowledge Base, ‘ ' T— |IOT Application 6
N —— Km4Ci P — .
mA4City = -ti_.; Final user
Manager

= Discoverin
A%

Browsing‘

ServiceMap
Knowledge Base

Knowledge and Storage
Data from the Field and
From the City if needed
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¢3 Bluetooth
O1 Devices s O edge Devices
Actuators ),
LoraWAN +  Arduino, Snap4All Snap4All pax 10T Edge |OT Edge LoraWan
Arduino + Wi-Fi. NGSI 10T Button Counter NodeRED: NodeRED: Gateway:
12C. NGS| ’ LoraWAN Raspberry Pi, Android, LINUX, 10T Edge, NGSI,
’ ESP, NGS, WIFI, NGSI, NGSI, WiFi, Windows, ... WIFI, RJ45, GPS

Wi-FI, BT &ps RIS, ..

Any Sensor / Actuator
Open to other protocols
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Lora 101 Device, Ardull
* Arduino Uno, Mega
* LoraWan Connection
* Any sensor, + |2C

* Fully Customizable

* Open Source |
* NGSI or any other protocols & ..

* Gateway: Dragino

—_
CAd LoRa . '
= https://www.snap4city.org/drupal/node/216
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Dravwan Garews: [ F OT Thhe ROX

e Raspberry Pi Based LoraWan Gateway
* Physical UpLink as: Wi-Fi, RJ45

* Logical UpLink: LoraWAN TheThingsNetwork,
NGSI V2 (mutual authenticated Snap4City)

e Powered 5V
e Geolocated GPS Antenna
* |OT Edge Snap4City Included if needed
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|OT Device with Ardulno

e Arduino Uno

* Wi-Fi shield, standard y
 Mutual Authentication with
certificates, or K1,K2,sha =

e Secure encrypted connection,
NGSI

* Open Source

* Fully Customizable
— Any sensor

— NGSI or any other protocol
=

-
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1)) &

Raspberry Pi

Mutual Authentication with
certificates

Secure encrypted connection
|OT Application inside
Any sensor

Any protocol from IOT devices

NGSI or any other protocol
Fully Customizable
Local and Cloud Dashboard
Special MicroServices
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~ Raspberry_Pi

rpi gpio
rpi gpio
rpi mouse
rpi keyboard

ledborg

MicroServices:
- DHT

- ModBus

- any shield

- etc....
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6 - Ground
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O 8 - GPIO14 - TXD

Ground - 9

O 10- GPIO15 - RxD

GPIO17 - 11 O
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14 - Ground

GPIO22 - 15 O

O 16 - GPI1O23

3.3V Power - 17

O 18 - GPIO24
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20 - Ground

MISO - GPIO0S -21 O

O 22 - GPIO25

SCLK - GPIO11 -23 O

O 24 - GPIO8 - CEO

': Temperature1 -
L L = ~ Raspberry Pi ~ storage
() rpidht11(BCM PIN2)
L Humidity1 [ rpi gpio [;j [ tail [jj
[ BT
_L . ‘ tﬁl rpi gpio ] EE file [;3
Humidity2 ()
5 mpidhtt1BCM PINIO) O [ rpi mouse [;j -f L
T ——
Temperature2 ()
el T S [ rpi keybuard[}) EE] file ]

Ground - 25

O 26 - GPIO7 - CE1
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O 32 - GPIO12

GPIO13-33 O

34 - Ground

GPIO19-35 O

O 36 - GPIO16

GPIO26 - 37 O

O 38 - GPIO20
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Ground - 39
&= Topic rpi-dht11(BCM PIN 2
= Sensor
model DHT11
= Pin
numberning BCM GPIO

= Pin number 2

W NMame

Sha

o]y

I~
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W Retrieval Map Search

=

RaspberryPi_Environment

Leaflet | © Op

~ S4CDashboard

[{] ledborg ]
‘ dashboard %3
websocket
[ Sense HAT [}J
dashboard
[:E] SE”SE HAT ] wehsucket

EdgeDevice

msg.payload={"temperaturel™:

{"value”:msg.payload , “type":"Float™}};

1l
2 return msg;
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City user 7\ e
Would like to: | \

- Monitor and exploit
temperature and humidity

- Manage sensors

- Perform edge computing

- Using these data for
multiple applications

|OT Broker

- & .
he re % ] timestamp & ,\_] RaspberryPi_Environment CO—) = event-log =~} =) split =) CO=C] chart i

Steps: = Raspberry Environment

1. Registering the device and sensors ) % gz B

2. Create flow on edge device using NodeRed with Snap4City, go T HRumanE Hempertie 1 Emperares
sending data to Broker 20 \A.,\.."\_.v\..\h,\f

3. Use data from Broker on Snap4City IOT App 10

0
21:06:00 21:26:00 21:46:00 22:07:00
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* Android, any version, App from:
https://www.snap4city.org/download/vi
deo/Snap4All.apk

e Mutual Authentication with certificates .
* Secure encrypted connection, NGSI e o
* 10T Application inside ——
* Any sensor + Local device sensors m
* Any protocol from IOT devices L
* NGSI or any other protocol -
* Fully Customizable =" = -
e Local and Cloud Dashboard . . . e
* Special MicroServices
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termux-download

termux-location

termux-tis-speak

termux-vibrate

termux-sms-inbox

termux-toast

termux-sms-send

termux-share

termux-notification

termux-wifi-
connectioninfo

termux-wifi-
scaninfo
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< > <% localhost (6} a m O

MicroServices:

- Snap4City

- Termux Snap4cCity specific
- etc.
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@ Created on dashboard T E—
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@ Autherticaton Ok

ik & 8 Created on dashboard 33
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Safe and resilient solution
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PaxCounter devices

* Fixed PaxCounter LoraWan
— Based on Wi-Fi- Bluetooth

e Mobile PaxCounter LoraWan
e Based on Wi-Fi- Bluetooth

* Fixed
PaxCounter(LoraWan+Wifi

out)
— Based on Wi-Fi- Bluetooth

= =
LgRa® @ €3 Bluetooth

https://www.snap4city.org/drupal/node/456
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|OT Application List
Snap4City IOT Applications

° .
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& KON
IOT Edge App 10T Edge App

@® Dashboards

* Advanced (red) pE==

|OT Edge

— Raspberry Pi

[]
Data Set Manager: Data Gate
— Android g 2 0 ()
Resource Manager: Process Loader ¥
[ Development Tools * ﬂ @ @
[ .
—WI/LIX Management =
o -

Data Analytic [EE===.

(Plumber) T ’
We b SC Fa p er @ DIt Lab portal IOT Appllcatuon
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B — Basic / Advanced
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— On IOT Edge Raspberry Pi

EDIT IOT APP

— On 10T Edge Android

® Localhost

= @ — ' ' | 10T App
@.,@. On IOT Edge Win/Linux | o

Click the icon to
edit the |IOT A

~/ T s |+ N . \ e
owner: badii (A F o ‘ Ownershlp of

nnuunnmni the |OT App
QT —— B Llickto open Click to edit 10T
he Node-RED App properties
|OT App
dashboard Click to Click to edit the
view th Snap4City
Snap4City Dashboard
Dashboard
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* Properties

— Name, Type, Creation date

e Control
— Restart
— Delete

* Change of ownership
— Toward another Snap4City User

y 9

[ Applicati

Y an
DISIT C(' S
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AND INTERNET i
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Qf] J\/J 2 IJ:J o g'f“ r_)»”.'r | loT Application Management
c clg s S L .

loT App_lication Management
Properties ‘ Control Ownership

New owner username Confirm

New owner username can't be empty

* From inside the flow v S4cioTapp

— Restart
— Update

l? iotapp restart %l

| iotapp |
upgrade
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* The installation is very simple
1. install Snap4City basic library

2. Drag and drop block from
S4CUtility

3. Configure the block with your credentials
4. Deploy of the IOT App

5. Goin the list of Your IOT Applications on Snap4City.org or other cloud
or on premise installations

6. ldentify the IOT Edge |IOT App and click on it to open the view on the
IOT Applications flows

edge-tunnel-to-cloud
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IR DINFO |DIS] ;
FIRENZE | SRS AL SNAP/iNpusTRY =22

‘/‘r‘ jr (///r jﬁj_, rl/
i loT < — > @, loT I < = > Dashboard
Devices :HTTPS N GloT :HTTPS : F'rlz\f:_/a E’%@ loT é F Builder
el e | L s
Aggregator and

Via MicroServices:

= distributor: —— :
On premise computing Cloud computing

i
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Why did it
happen?
Happened? Analytics

Descriptive
Analytics

Outcomes Enablers Questions

NFO
FIRENZE | 58S mone

What happened?
What is happening? Why will it happen? Why should | do it?

* Business reporting « Data mining
» Dashboards
» Scorecards
» Data warehousing = Forecasting

DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

What don’t
I know?

What

Cognitive/Self ‘
should we Learning Analytics
do about it?

A0S
Prescriptive o
Analytics e

What will

Cc;SNAPthnuser :‘

Sentient and
active processes

happen?

Predictive
Analytics

Business Analytics *

Descriptve . Predictive P Prescriptive :

What will happen?  What should | do?

Big Data Analytics

Semantic Computing

Machine Learning

Explainable Artificial Intelligence
Deep Learning

Geo Spatial Reasoning

Text Analysis, Sentiment Analysis
What-If Analysis

Simulations

Visual Analytics

Engagement Analysis

+ Optimization

e Text mining « Simulation

» Web/media mining ¢ Decision modeling
* Expert systems

Well defined Accurate projections Best possible
business problems of the future states  business decisions
and opportunities and conditions and transactions

Snap4City (C), September 2021
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X x x » » “HHse
| e e eVebebeled CUSNAMNDUSTRY gt
e 7 e,

lytics Dev. in R Studio and/or Tensor Flow

SPARQL, FLINT Rtk Dok
)
<
3=
O
=
o
e
C i
(4]
v
(4]
(a8}
L Q | Saving
e et . e @ Creating Sharing
Ontology Schema LOG.disit.org § MICFO Rusing
~— Knowledge Base, —~ ~— — | < =
~——  kmacty _—{P—1|§ =
N E
Store = S f—
s O s Resource Manager
Facility | @ E
© Using them into
. J uEu |OT Applications
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DEGLI STUDI DIPAR'I'IMENTEDI DISTR!BUTE! SYSTEMS
NGEGNERIA AND INTERNET

FIRENZE | B&TRFSkuazione | FECHNOLOGIES LaB

P O

_

in P

i<

Ontology Schema |
~— Knowledge Base, — —~,

LOG.disit.org

Big Data
Store
Facility

N~

Jupyter
e —

on, @ python
Coding
Testing

Creating

Smart City APl from Knowledge Base and other tools

|OT Applications
Snap4Industry Overview, August 2021
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Sharing
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0 Utenti attivi (giorno)

* Aiming at improving
— quality of service, distributing workload “ -
— e3 r|y wa rning Predicting City Users on Areas

2. Nov

I
* Predictions: Short (15 min, 30 Min) and W
mid Term (1 week) IR AM/UJ
* Data Analytics: ML, NLP/SA, ClUSt., Predicting at EXPOZOlS s w2 o owa
— Traffic Flows = multi-flow reconstruction S A
— Parking Status =2 free slots .
Early Warning Water Bomb

— Environmental Alarms
— Air Quality parameters and indexes |

— People Flows (Wi-Fi, Twitter)
- crowd , #tnumber of people

Snap4industry Overview, AugustzuztT

Early Warning Hot in Tuscany
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Careggi car park
Model BRNN model results
features R-squared | RMSE | MASE
Baseline 0.974 24 1.87 N T A -
Baseline + Weather 0.975 24 1.75 * Parchaggl X

. W Parcheggio
N Stazione
Firenze
S.M.N.

. . it vicini ® Pil vicini Q Posti liberi
Baseline + Traffic sensors 0.975 24 2.04 ; : oz
. . Parcheggio Stazione Firenze S.M.N. ; 2;“‘:; ;?; o
Baseline + Weather + Traffic ¥ parcheggio auto

0975 24 187 ©2546m Q 263m e

SEensors
< Parcheggio Stazione Firenze SM.N. X
Active On MObiIe Apps as: Andamento Giornaliero
— «Firenze dove cosa»
( 200 )
— «Toscana dove cosa» Precision: 97,5%
(/S;—M;’IIJ// ) 00 02 04 06 08 10 12 14 16 1
Sl Y Sabato 186
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DINFO

RTIMENTO DI
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DELL INFORMAZIONE

Pfec/ cting
* |ssue:

— How they move: vehicles,
pedestrian, bike, ferry, metro,

— Where they go....

* Impact:

— Tuning the services: cleaning,
police, control, security

 Several metrics related to
— Knowledge of the Context

— Monitoring traffic and people
flow

ers movements

150

Daily trends 100
OD matrices
* Trajectories

Prediction models

00:00
02:00
04:00
06:00
08:00
10:00
12:00
14:00
16:00
18:00
20:00
22:00
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L ¢ sii-Mobility
\\\‘ P\ T g ) . \. P4

i\ DA A _——_.’—//—

* Monitoring movements by traffic | S
flow sensors . 0 en

— Spires and virtual spires

* Monitoring movements from iy SUIRERGE
Mobile Cells e Ao -

— Unsuitable for precise tracking | @
and OD production

* Monitoring movements from Wi-Fi

* Monitoring movements and much
more from mobile Apps

Snap4industry Overview, August 2021
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Prediction and ldentitica

Guessing number of users o

lion of Anomalies

f Wi-Fi Access Points

/Cluster confidence

AP average and confidence

Actual AP trend for today

AP prediction for the next time slot in the

Predictive precision of the 95%

ay on the basis of past weeks

Snap4industry Overview, August 2021
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FIRENZE | B&E\Ftazione | TECHNOLOGIES Las
Zoom YD Zoom Y10 Zoom YD
0 0 0
06:00 12:00 18:00 06:00 12:00 18:00 06:00 12:00 18:00
T 7 DI | & AN | -
s ||| el \/|| cfige FE | e \/[| el \/EE ==@=—=\/VVE | * ! e b . e | . —
k=12, cluster =4 = k=12, cluster = 5 = k=12, cluster = 6 =
120000
~ Zoom YD Zoom Y10 Zoom Y10
100000 ) 0 : g
06:00 12:00 18:00 06:00 12:00 18:00 06:00 12:00 18:00
80000 f
60000 Q | 1200 N 1200 : mﬂ
40000 k=12, cluster=7 = k=12, cluster=8 = k=12, cluster =9 =
20000 Zoom YD Zoom YTD Zoom Y1D
0 0 0
0 06:00 12:00 18:00 06:00 12:00 18:00 06:00 12:00 18:00
1 3 5 7 9 11 13 15 17 19 21 23 25
o o o : 1200 ! Nﬂ\@ Ww
. . k=12, cluster =10 = k=12, cluster = 11 = k=12, cluster =12 =
Figure 14 — Average BIC for mixture models vs K - = - = o =
number of cluster, higher values are better, the o v e v 1 v :
Curves are truncated at the best Value for K they 06:00 12:00 18:00 06:00 1200 18:00 06:00 12:00 18:00
found. WM i | 0| | i
12:00 12:00 12:00
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Altair

Monitoraggio impianto Fri 27 Jul 123213

P & e o= - o | =
REeDOITLS alld DCJ '

\'G | : | | - 10%

Uiente ; RequestProducer | Esg.

Grupoa : Produzione HCL-Carrello | HCL glornaliero - Carrello Tempo-Carrello (5]
Navigazione Dashboard - Dashbaord Specialiti Interventi

3153 Segralazione Richieste d Manute

AIAR, 4

Percentuale richieste per specialita interventi
i (L] Componenti Manutenzione

(953 Richieste di Manutenzione B 1 . } - = _ N O_G pS

£ segnalazione Richiesta

£ Segnalszione Fermata Ger
9 (] Blenco dei Lavori Gormaleri
# (J Archivio Storico Richieste
=3 Grafici Statistiche. .

“lll Dashboard Impianti

] Dashbaord S:usité Inter ik S o 34.6767/36.9873

+hll Dashboard Tipologe Laver

Posizione - Drone  (5m)

Ll .l

- = Tempo -Drone:

NSumero Richieste in base alla Specialith Interventi \ 2018-07-0112:2117
«Be i :
500

Richieste

T T T T T T
ELETTRICA fermata STRUMENTAZIONE  Meccanica specializala Edill SICUREZZA TERMOFLASTICA EDILE

Specialita Interventi 700 t 5 I
Date and Time Anomaly
2018-07-01 02:00:00 12
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560 (0] 01 0
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420 N
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UNIVERSITA ST D
DEGLI STUDI m
«?ém'

S | P amre (S FI ¢ SNAP/cry
« Snap4City - Powered by FIWARE Solution:

« https://marketplace.fiware.org/pages/solutions/b8905e91973b4201
89cce972

— NGSI V1, V2 The IOT Orion Broker

— |OT Orion Broker can connect JSON, MQTT, Lightweight M2M, LoraWAN, OPC, SigFOX,
etc. see FiWare Https://www.fiware.org

« Snap4City - FIWARE Training Services:

« https://marketplace.fiware.org/pages/solutions/03bccd83a0elb039
8ba7a0bf

« Snap4City - FIWARE Consultancy Services:
« https://marketplace.fiware.org/pages/solutions/907f5ecc63927f643

DINFO

RT!M NTO DI
INGEGN
DELL lNFORMAZIONE

dd8421b
 Snap4City is compatible with all the above protocols Powered by
— via IOT Orion Broker, & F

— via |OT Applications.
— via direct connection on ETL processes on their corresponding 10T brokers, and/or
* Snap4City is also compatible with many other protocols, see the table reported
in page: https://Www.snap4city.org/85, s overview August 2021 -



https://www.snap4city.org/drupal/node/467
https://marketplace.fiware.org/pages/solutions/b8905e91973b420189cce972
https://www.fiware.org/
https://www.snap4city.org/drupal/node/467
https://marketplace.fiware.org/pages/solutions/03bccd83a0e1b0398ba7a0bf
https://www.snap4city.org/drupal/node/467
https://marketplace.fiware.org/pages/solutions/907f5ecc63927f643dd8421b
https://www.snap4city.org/65

\\" ”o

J
S [ | DINFO | DISIT A% e na s
x‘ < PARTIMENTO DI DISTRIBUTED SYSTEMS \ —J =0 WA @ﬂﬁm
N (1|,‘ FIRENZ g‘EGuE_mTlEo;laAMAZIONE FECHNOLOGIES LAB \ ) ‘ ) _/ ‘ CITy geEtls 0 €
SN

S FIWARE .
STORIES — https://fiware-

foundation.medium.com/sna
p4city-fiware-powered-
smart-app-builder-for-
sentient-cities-acfe24df49d5

— https://www.shap4city.org/d
rupal/sites/default/files/files
Snap4City:

FIWARE powered smart app /FF ImpactStories Snap4Cit
builder for sentient cities
y.pdf

@0} | | DINFO | DISIT |
IRENZE | B | B
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KPI, POI, MyKPI, ...
API, External Services
Web Scraping

Data Analytics,
Artificial Intelligence

INT Rraker
|OT Broker g

fE RS i Big Data
e Ol LD, LOD
i Dashboards and Apps
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FIRENZE | BSfiSimaone | FEENGSSEs ae CITY

) -

- _y ® el awa 2l @ m e . .
runctional: FIWARE ret arc wrt Snap4City solutions

| FwARErefarcsmartcity

Multiple Protocols: 10T, Databases, etc.. 10 on IOT, Limited on databases, = More than 200, very very wide @

etc. fa@
Large set of high level types: maps, trends, No Yes: @@
heatmaps, traffic, trajectories, scenarios,... @ @
Integration with workflows, BPM Not Supported Yes: bidirectional @@@ @jofo
Integration and Modeling Digital Twin BIM Not Supported Yes: bidirectional @@ i@
Integration with GIS: WFS, WMS Not fully supported Yes: bidirectional @
Integration with Heatmaps and Satellite Partially, not caoibrated Yes: fully; calibarate and multiple versions, animations
Integration with Satellite not supported Yes: fully
Smart City API no Yes
Open Data Management Partial with CKAN Yes, Fully automated with CKAN
Federation of platforms Partial on brokers Full on Brokers and Knowledge base and API
Semantic model and queries No, probably with NGSI-LD in the  Yes since 2013

future
Multiple kinds of loT Brokers No, only agents Yes: NGSI, COAP, AMQP, MQTT, SigFOX, etc.
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pretrstont | DINFO | RSIT :,‘Z_'@
FIRENZE | St one | SBNGEL e N AD4C|TY e
r_‘ ’ I a - r’ ' "‘ - - -
Functional: FIWARE refarc wrt Snap4cCit utions

Data Transformation Coding Yes: IOT App, Node.JS, Visual Programming, scalable

O

Data Analytics No Yes o
on line development No, limited Yes: Rstudio, Python, Tensor Flow, MapReduce, etc. QO
Dashboard on data Grafana no LDAP Yes: Dashboard Builder, Kibana with GDPR, LDA (Open Distro) 0
Dashboard Widgets Limited, no custom, coding Yes: A wide range including custom widgets, secure compliant, @

needed animations, configuration, also open to new development
Real Time end-to-end from Dashboards to No, very limited Yes, fully supported 3
any other channel, event driven 0
Multi Data Map Limited with non OS Very extensive, with multiple widgets and sync 4"
MicroApplications No Yes O@
Auditing, Assessment, accounting No, no, no Yes, Yes, Yes
Multitenacy on data management No only on broker Yes: on Broker, on data management, on dashboards, etc.. @
Living Lab for creating/managing Not supported Yes: provided in the open source %
communities/groups
Report generation/management No Yes

©
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SELECT

for Cities

—
e R —

REPLICATE

life

witerreg

/Vlediterranean .~
HERIT-DATA

DINFO

PAFTT&ME&TO DI
DELL INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Z

o Y

( Su Moblhty )

— e

fH

resolute .
o
[ ]
" (19
TRAFAIR o
| MOsAiC .
[ )

=
smantCARDAIlake ®

[ ]
‘&WACTCAPACITT —3

G%::N FIELD PEAS
?fﬂf':*:E.

R bfﬁlsPrt Bed °

& nerreg E

MARITTIMO-IT FR-MARITIME

NMOBI
MART

Reverberi Enetec
Gruppo MPES

Sii-Mobility = mobility and transport, sustainability
REPLICATE - ICT, smart City Control room, Energy, IOT
RESOLUTE - Resilience, ICT, Big Data

GHOST —> Strategies, smart city

TRAFAIR = Environment & transport

MOSAIC - mobility and transport

WEEE Life 2 Smart waste, environment

Smart Garda Lake = Castelnuovo del Garda

5G =2 Industry 4.0 vs SmartCity

Green Impact = Industry 4.0, Chemical Plant
SmartBed (laid 2 smart health

Green Field Peas (soda) =2 Industry 4.0, Chemical plant
MobiMart and PISA Agreement = data aggregation, Living Lab
Lonato del Garda = smart parking, environment

Herit Data =2 tourism, culture and management

ISPRA JRC = site management and services

Capelon (Sweden) = smart light solutions
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Thanks to the European Commission for founding. All slides reporting logo of Snap4City https://www.snap4city.org of
Select4Cities H2020 are representing tools and research founded by European Commission for the Select4Cities project.
Select4Cities has received funding from the European Research Council (ERC) under the European Union's Horizon 2020
research and innovation Programme (grant agreement n° 688196)

TRAFAIR is a CEF project. All slides reporting logo of TRAFAIR project are representing tools and research founded by the EC on

CEF programme http://trafair.eu/

Thanks to the European Commission for founding. All slides reporting logo of REPLICATE H2020 are representing tools and
research founded by European Commission for the REPLICATE project. REPLICATE has received funding from the European

Research Council (ERC) under the European Union's Horizon 2020 research and innovation Programme (grant agreement n®

691735).

Thanks to the European Commission for founding. All slides reporting logo of RESOLUTE H2020 are representing tools and
research founded by European Commission for the RESOLUTE project. RESOLUTE has received funding from the European

Research Council (ERC) under the European Union's Horizon 2020 research and innovation Programme (grant agreement n®

653460).

Thanks to the MIUR for co-founding and to the University of Florence and companies involved. All slides reporting logo of Sii-

Mobility are representing tools and research founded by MIUR for the Sii-Mobility SCN MIUR project.
KmA4City is an open technology and research line of DISIT Lab exploited by a number of projects. Some of the innovative

solutions and research issues developed into projects are also compliant and contributing to the Km4City approach and thus are

released as open sources and are interoperable, scalable, modular, standard compliant, etc.
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Appliances and Dockers

Installations

CONTACT

www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4city@disit.org
Universita degli Studi di Firenze - School of Engineering

Office: +39-055-2758-515/ 517
Via S. Marta, 3 - 50139 Firenze, ITALY Cell: +39-335-566-86-74
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