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— Increase:
e control, telecontrol and hyper-automation

* Product Quality, Control, process understanding

— Reduce:
 Downtime, Costs (reducing waste), and Reaction Time to unpredicted events

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:
* descriptive, predictive and prescriptive

* Beyond: Decision Support Systems, DSS
— Simulation, Visual Analytics, Data Analytics, Synoptics
— XAl on predictions, anomaly detection (early warning), classifications

Large Scale Integration
Securitv, privaCV, ethiCS, GDPR, Etc. Snap4Industry Overview, September 2022



Smart Solutions and Decision Support Systems
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Big Data Analytics + Artificial Intelligence
« Al, XAl

* Short and Long terms predictive models on:

e traffic, parking, people flow, maintenance, land sliding,
etc.

* 3D Flow prediction: Pollutant (NOX, NO2, ...)
 Anomaly detection, classification, clustering,
recommendations, etc.
* Also at system level producing solutions for:
* Control Rooms, Early Warnings
* What-IF analysis (simulation + Al + data)
* Traffic Flow reconstruction in multiple cities
* Constrained Routing, multimodal, dynamic

 Computing: OD matrices, trajectories, typical time
trends, etc.

*“SNAP/crry

Several Techniques

machine
learning

Deep learning
reinforced
learning
explainable Al
optimization
completion

https://www.snap4city.org/download/video/course/da/
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https://www.snap4city.org/download/video/course/da/

What we do

e Data modelling and management

Data discovery and data surrogates/replacements

Big data management and provider

GIS data management

satellite Copernicus data processing for smart city and industry
loT interoperability, edge, fog and cloud

Data interoperability, data aggregation and semantic processing

e Al, Data Analytic, Visual Analytic

Al for: predictions, anomaly detection, clustering, suggestions, simulation,
fluid dynamics, classification, recognition, ..

XAl, Explained Al, Trustworthy Al

cognitive reasoning: ontology development, semantic computing
modelling and computing KPI

What-if analysis by mixing simulation, Al, statistics, semantics

e Different contexts:

industry, smart city, human behaviour, mobility, environment, terrain sliding
E.g. predictions pollutants/aerosol, CO2, NO2, GHG; traffic, parking, etc.

*“SNAP/crry

to cope with
* any data, format

* any channel,
protocol

* any Al/ML
e any place

* online
development

* multi-tenant

* Secure, PENTest
* GDPR, privacy

= Jow costs

* > easy to evolve
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Main Organizations/areas N7
* Antwerp area (Be)
* Bologna (l)
* Capelon (Sweden: Visteras, Eskilstuna, Karlstad)
* DISIT demo (multiple)
* Dubrovnik, Croatia
* Firenze area (l)
* Garda Lake area (l)
* Greece (Gr)
* Helsinki area (Fin)
* Livorno area (l)
* Lonato del Garda ()

* Modena (l) y
* Mostar, Bosnia-Herzegovina (?
* Oslo & Padova (Impetus)

* Pisa area(l

* Pistoia (I

* Pont du Gard, Occitanie (Fr)

* Prato(l)

oma (I

* Santiago de Compostela (S)

* Sardegna Region ()

* Siena(l .

* SmartBed (multiple)

* Toscana Region (1), SM

* Valencia (S)

* Venezia area (l)

* WestGreece area (Gr)

.
X



https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Antwerp&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Helsinki&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Roma&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Toscana&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/drupal/node/363
https://www.snap4city.org/drupal/node/750
https://www.snap4city.org/drupal/node/713
https://www.snap4city.org/drupal/node/358
https://www.snap4city.org/drupal/node/741
https://www.snap4city.org/drupal/node/747
https://www.snap4city.org/drupal/node/739
https://www.snap4city.org/drupal/node/743
https://www.snap4city.org/drupal/node/350
https://www.snap4city.org/drupal/node/751
https://www.snap4city.org/drupal/node/712
https://www.snap4city.org/drupal/node/754
https://www.snap4city.org/drupal/node/744
https://www.snap4city.org/drupal/node/784
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Pisa&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/drupal/node/761
https://www.snap4city.org/drupal/node/740
https://www.snap4city.org/drupal/node/758
https://www.snap4city.org/drupal/node/753
https://www.snap4city.org/drupal/node/752
https://sardegna.km4city.org/smosm/
https://www.snap4city.org/drupal/node/759
https://www.snap4city.org/drupal/node/760
https://www.snap4city.org/drupal/node/742
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Venezia&fromSubmenu=false&sorts%5btitle_header%5d=1
https://westgreece.snap4city.org/

hy PEN Test [
https.//www.Snap4City.org 3, S reer RS
e 8 running installations in Europe
* Toscana, Pisa, Sweden, ISPRA, Snap4.eu, yain organizations/areas

¢ Antwerp area (Be)

e Altair, Italmatic, Denmark, ....

* 13 projects, 12 pilots on 10 Countries

e >40 cities/area

* Wide MULTI-tenant deploy, e.g.,

* 18 Organizations / tenant

> 7400 users on

> 1400 Dashboards

> 16 mobile Apps

> 2 Million of structured data per day
> 520 loT Applications/node-RED

> 700 web pages with training

> 60 videos, training videos

3 EUROPEAN OPEN
EE SCIENCE CLOUD

Snap4cCity (C), September 2022

* Bologna () (g}ﬁvw
e (Capelon (Sweden: Vasteras, Eskilstuna,xarlstad)\
¢ DISIT demo (multiple) e

¢ Dubrovnik, Croatia

* Firenze area (|

¢ Garda Lake area (l)

* Greece (Gr)

* Helsinki area (Fin)

¢ Livorno area (I

* Lonato del Garda (l)

* Modena ()

* Mostar, Bosnia-Herzegovina <
* Oslo & Padova (Impetus) ay 3
* Pisa area (I /
¢ Pistoia (I

* Pont du Gard, Occitanie (Fr)
* Prato (l)

* Roma (l)

* Santiago de Compostela (S)
* Sardegna Region (1)

* Siena (l)

* SmartBed (multiple) /
* Toscana Region (I), SM /
* Valencia (S) L4
* \enezia area (I A
* WestGreece area (Gr)
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* Trials in Israel, Colombia, Brasile, Australia, India, Romania, etc.
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https://www.snap4city.org/577

On Line Training Material (free of charge)

Y SNAPwousay g

Ist part

2nd part

3rd part

4th part

Sth part

6th part

7th part

8th

what

Overview

Dashboards

10T App, IOT Network

Data Analytics

Data Ingestion
processes

System and Deploy
Install

Smart City API:
Web & Mob. App

Design and Develop
Smart Solutions

PDF 2022

Interactive
(2022)

with video
and
animations

'Videol

Wideo?

Wideos3

\Videos

Snap4City (C), December 2022
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Gateways .

Big Data Analytics, Artificial Intelligence

IOT Edge Devices
¢“SNAPcy

Mainly fog computing and NGSI V1, V2 with security
IOT DeV|ces

Snap4industry Overview, September 2022
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/

Data
Sources,
External
Services

PULL

Data

-~

Data
Sources,
Brokers,
External
Services

Data
Driven,
Real

Time

Front-End
Data
Ingestion,
aggregation,
regularizatio
n, reconcile: OpensSearch, and Dash Facet, semantic "
ser

interface,

R Studio, Tensor Flow, Python, .... = My Drill down,
maps,

heatmaps

Node-RED + Snap4City MicroServices

Authentication, Authorization, Platform & Processes Management, Data Inspector, Digital Twin, ...

Snap4industry Overview, September 2022 20



Standards and Interoperability (9/2022) ’“"*s"“"

Compliant with: Bereus

* loT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, Enocean,
Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Protocol Buffer, KNX, OBD2, Proximus, ..

* |loT model: FIWARE Smart Data Model, Snap4City loT Device Models

 @General: HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, UDP, SOAP, WSDL, FTP, FTPS, WebSocket, WebSocket Secure, GML, WFS,
WMS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM, Copernicus, The Weather Channel, Open Weather, OLAP, ....

* Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, OSM,
Enfuser FMI, Lidar, gITF, GLB, DTM, GDAL, Satellite, D3 JSON, ...

* Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, Elastic Search, Phoenix, PostGres, MS Azure, ..

* Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,..

*  Mobility: DATEX, GTFS, Transmodel, ETS, .. https://www.shap4city.orq/65

e Social:Twitter, FaceBook, Telegram, ..

 Events: SMS, EMAIL, CAP, RSS Feed, ..

 OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.

SSvse PN
o @Foundation @ F I ff??ff E @ 15 ——

Node-RED g O |O _X digulal ecosystaem bee Smart Citg
: . EUROPEAN OPEN
" SI!?IFL?‘L network uf Ckan @GJ L @ ?Sﬂ, ]};f’"a _—3 SCIENCE CLOUD
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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

Snap4industry Detailed Architecture  ¢snapn

? Studio KeyCloak, LDAP ARCIEIO
Data Analytic Business Logic Parameters
M
| predicng | : :
S o
Data Analytic S i)
O 'S
n s}
o ge
O ©
= S
—_— <
o a. wn
A Dcs/ < a
>
*ﬂodbus SCADA 5 ............... z
r 4 3
ini- © o
Adm!nl Orders & GIS and ResM -
stration n i
S BPM & BIM
=
O loT Directory
q
VeI Edswe! & Knowledge Base
Transportation Services UC') = <
Data Storage c
loT Devices § ) QeehCoi. g
loT Devices from the field :@) ob
©
C
GW-NGSI FIWARE ‘2"
loT Devices / docker

Snap4lindustry Overview, August 2021 29
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Knowledge Engineering

pmro |2 Linked Open Data
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Snap4Altair Decision Support | €Y SNAP/wausTry

ALTAIR

supervision and control, Industry 4.0

* Multiple Domain Data
e Distributed Control System: energy, flows, storage,

chemical data, settings, ..
 Cost of energy, Orders, e —————
* Production Parameters =
* Maintenance data r——
* Multiple Levels & Decision Makers EE s
* Optimized planning on chemical model |~ L E%’J

* Business Intelligence on Maintenance data

e Historical and Real Time data
e Billions of Data

 Services Exploited on:

 Multiple Levels,
Mobile Apps, API

e Since 2020

Snap4lindustry Overview, September 2022
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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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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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Green Impact Capacity / IC)
* |Improve productivity of
chemical plant

 Keep GREEN the
environmental impact

ICIHI | IMIIICIA

* Exploiting innovative \,
technologies —

* Diversify the production

planning and development

* Monitoring
environmental conditions
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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
* 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

Events/actions

= =) o Business Intelligence
_ g} Maintenance

Ope's.:sMaint: BPM Workflow
management, team assignement,
material control, ... 3kl “
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* 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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o OpenMaintControlRoom ket * Snap4City can

 Create new tickets

s Dashboards Ce;SNAPlIanusmv '

TECHNOLOGIES LAB

status P
-
* Manage steps
301157  2020-05- crack in the wall of a plant Work Execution )
08T15:08:11
ete

workflow
* Collecting feedbacks
and results from
teams
* Manage all phases of
the workflow on the
fields via 10T Apps
OpenMaintCreateEvent and logics
Create Ticket R * The integration if via
e L e S Ricanl APl and MicroServices
into 10T App.

300182 2020-04- One of the drains of the system tanks is obstructed and
01T11:13:43  does not allow the correct release of the contained liquid.

Description

2020-05- crack in the wall of a plant
08715:08:11

#
nt
3fc system . 2020-04- One of the drains of the system. tanks. is Iobstructed and does not allow
01T11:13:43  the correct release of the contained liquid.
=

Showing 1 to 2 of 2 entries Previous

Snap4Industry Overview, September 2022 52



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
carico propoTH 264.491 673.151 CLORURO FERRICO STANDARD
50th percentile of Media ore passate
CICLO POTASSA CAUSTICA NU ore tra inizio e fine tra inizio e fine
. p -
-

lavoro lavoro CARBONATO DI POTASS'O
CICLO SALAMOIA 1rosoDIo

N IMPIANTO 3FC  CARICO PRODOTTI
Fi
‘ ‘ wcomcsconsmensrs | STRUMENTAZONE FERNATA DI 1P
- s MECCANICA GENERICA "o ORDINARIO
2o 07,

2019-08-01 2012-08-01  2019-10-01 2019-11-01 Wi TERMOPLASTICA  ELETTRICA EMERGENZA

’
]
b
b

[ | N
20 I ||| | . ” |
7|
| ||' ‘l | H
10
1S
I||I| l
. |

2018-12-01 2019-01-01 2019-02-01  2019-03-01 2018-04-01 2018-05-01 2019-08
Giorno

MNumero Impianti Funzionant

MECCANICA SPECIALIZZATA ELETTHICAMECLANICA CERETICR FERMATA GENERALE DI STAEILIMENTOD
ELETIRICA ST IIMEN TAZKE MECCANICA GENEIC A STHUMENT AZKINE
WL ANI A SPECIALLZLALR TERMIOPLASTICA.

@ Numero Impianti Fun...

 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

51

i‘ L Ll 1L - bt

2018-12-01 2019-02-01  2019-03-01 2019-04-01 2019-05-01 2019-06-01 2019-07-01 2019-08-01 2019-09-01 2019-10-01 2019-11-01

per 24 hours
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DINFO

RTIMENTO DI
INGE RIA
DELL INFORMAZIONE

Complex cause-efrec
* Elements: e

— Machines: A...C DR .

— Storage: silos...

— Flows:... @@

L_‘L
] =
(R
Ay
=
o
-
&
-

 Dependencies
— Cascade effects (D ' > S
 Early warning o H H_
— Reduction of costs
— Recovering from failure is more expensive H | Adapi
than correcting in advance s <

resilience

— Possible advanced replan and reschedule:
secondary solutions

Time
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Data acquisition
Production - Maintenance

DISIT

DISTRIBUTED SYSTEMS

R Worktiow

TECHNOLOGIES LAB

Vol BT
Ly

[knjafciry]

¢“SNAP/crry

e

AT

Business Intelligence for

Feature selection,
Feature engineering

CNN-LSTM Training

A

Validation Al
Model

CNN-LSTM
Engine

F/NF

Maintenance

Explainable/XAl

Classification JJ
Model

(Shap)

{features (t)}

integration of workflow management system for
maintenance with general control systems and
data flow

Structure of the plant

Decision making
on more cases

CNN: Convolutionary NN
LSTM: Long Short-Term Memory o EE

. PR /{ 2
(deep learning model) § %E =
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loT App

‘OpenMaint

-

Solution

Plant
Status

Control
Supervisor

!

loT App

Business
Logic 2
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e |univirsiTA | DINFO | DISIT é" H;"‘:z
0| Pt | e, | SNAPmoustry 22555
™ B 1 - - " 9§ : o =
Jverview reatures

°C

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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Preditive capabilities

Deep Learning: LSTM, CNN- He
LSTM approached 08

0.6 -

Explainable Al: Identification
of possible causes of fault

« o 0.2 1
weighted avg 0.90 0.92 0.90 004 ! - | | | - Model l_frTr:l

0.0 0.2 04 0.6 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

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

Classitication model

—rt

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

welghted

avg
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unviRsITA | DINIFO | DISIT ~;
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
e TRBVIEDS SNAP4|Nnusmv

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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L e STOCK KOH STOCK MaOH

~/  AUARAdM Office

ez . [y / Altair Production Line \W/
a— A _AAS W —_ K 2 S
- L - Map and 3D BIM modelllng to |
e e — ) - -- represent the detalls n
) l—- I —— -- associate phy5|cal elemerﬂs

—_— I B with data Neadtimns ./
Historical and Real Time Data | =wee | — — e = v
Synoptics for real time monitoring raes | o | e Y e——— e e
i B ESSECD e e CARBONATO DI POTASSIO
P CICLO SALAMOIA 1posoDIo
Idmgenc o IMPIANTO 3FC
, st Ce e Business Intelligence
- . Maintenance <
- QUi -, . Ny
G T == .\&zg\\\\\q“w‘ Explainable Al to map critical values of
| 56 5 e S Y . . .
----- = — :=-‘7 = devices and detection to physical
>E T e :
= £ 'l! elements in the plant
29 R
o somoron %,Qp-l < L ‘ i | I, bl
rroonine e et higher = lower
- G WO [ base value f(x)
— T 0.8829 0.8834 0.8839 0.8844 0.8849 0.88540.89 0.8859 0.8864

https://www. snap4C|ty org/dash boardSmartC ))))))ll-—(((

ItV/VIeW/I ndeX ph p?lddasboa rd= MZAl NA== 84304 S871 8854 RedoxFeCI3Pot diff_S904B diff S854 S484 S851
Snap4City (C), September 2022
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What-If Analysis ¢sHADien

a scenario occurs
Available data and techniques in the future

Historical Data, HD @ @
Real Time Data, RTD Yes @ @

HD + RTD + Short term Predictions, STP(.) Yes Yes Yes
HD + RTD + Analytical Model, AM(.) + Yes Yes Yes (Yes)
Scenario Model, SM(.)

HD + RTD + Short and Very Long Term Yes Yes Yes Yes
Predictions, SVLTP(.) + AM(.) + SM(.) +

Simulation, S(.)

HD + RTD + SVLTP(.) + AM(.) + SM(.) + S(.) + Yes Yes Yes Yes Yes
KPI(.) based Decision

Snap4Industry Overview, September 2022
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, | UNIVERSITA | JINIFO | DISIT 2~ ol
prou ot | egeo " |- HOW TO RESPOND/REACT C" SNAPicry &

| -

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

=

 What is going to happen at:

— People, Economy, Society, .. Decision Support System
Ffi I % KPI, Optimization
— Traftic, Pollutant, Parking, structures Visual Analytic: animations

— Equipment, .. ...

 if certain unexpected events Scenario
would occur

— Scenario definition
— Guessing future data...

. . Historical
e Taking into account

Calartinn
Calartinn
Selection
\ Criteria

Analhtircal

_ Anahtical

Analytical

—
— Historical Data E—E :

— Real Time Data Data
— Contextual data

Predictions Models
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEGNER AND INTERNET
DELLTNFORMAZIONE | TECHNOLOGIES LAB

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. i ) 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

A nNotificator
FACET FIELDS v1 DEVICE NAME ORGANIZATION PIE

[ Data, my Data, OpenData ~
organization

M Knowledge and Maps ¥

10T Applications * EIGE 5
SMART6E2 (1.53 temp_station02 (10.01 ‘
2 |OT Directory and Devices ¥ nature SR — ’

=2 Resource Manager ¥

@ Development Tools ~ Firenze (14.94
sub nature
& Management ~ AR
i
Decision Support Systems
ater_detector03 (4.9 DISTRIBUTION VALUE NAME
of Settings ¥ groups
N
User Management and Auditing ¥ S—
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 /43
value name
@ Kma4City portal . T T T T
ater_detector0 4.9
A » -
& DISIT Lab portal n
device name

value_name.keyword: Descending




My Data Dashboard Kibana

A

K kibana  ¢“SNAPAwusty

U‘M

 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

j bistry Overview, September 2022
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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

* 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

¥ Villa Fabbricott

i, iy g O R L S UTEhetits . ikt 4 o A valuestr 2020-12- 8 (2.49%)
: Ippedramo 3 fp i S ; " S A 15T07:44:32.000
delle Muling : L ot o - i

[stituto
- Tecnica

Togne,, O b S L Agrorio
Golf Club i 2
Parcot|

Firenze

% - Porta al
<'-_ I‘ﬂ‘ratn"‘§<

4 ad
¥a Simone Mart(ni %

Emma o = e aronzing
E

'— vﬁ —aie E ; :
Etm Etrurla - (a5Ie
\||.a1e Piombino. Ie Eirila Viale Pmbmn.\ﬁ.ale———- j i o paaio D9

e : ; l‘rﬁﬁéa'n?'.
qum [ ’ -

wn

(e}

§ Montlcelll ’ iR
'y, | ! na
— —%b_ : 4 - 'ﬂ“w'—( — _mah — — — —*’ : I 4
1 S e 1] = ngrml-’.ao =) M, o ok e | ‘%a' . e ) o
| 5567 5 —— Blsapy = Ui TG ..1. » — b i J i et Fing o . OpenSheefIMapccn'tnt:m r
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UNIVERSITA DINFO DISIT | r‘"@zlw.q
FIRENZE | B2 | REpsen ' SNAPnousTRY (2255,

FIRENZE | DSEohsa o one | ABINEREL e il

AN W
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UNIVERSITA DINFO DISIT . F
DEGLI STUDL | opasmventoor | pstmeutensvstems — https://www.snap4city.org/369 SNApleDUSTRY

F l RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB

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

Snap4industry Overview, September 2022



https://www.snap4city.org/369

E""‘llah‘r

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

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

Temp Humidity
8 Relais, ’e

actuators

|OT Applications ~ Dashboards rand Apps

i .
v v

(T
[T

nnnnn

10T Data
Shadow

SnapACity .ﬁ;‘ T O

Metering

‘Q Big Data Analytics, Artificial Intelligence

¢YSNAPlery @ |5

DINFO

B aone

Y e

FIRENZE TR e

$Modbus

ModBus to Snap4C|ty
~ Gateway Edge FE=s

‘ﬁ:iiii‘illi

adbus USB - MdBus

* Alarge range of devices:
sensors and actuators

Over serial as RS485 and/or IP

Snap4industry Overview, September 2022
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e gl

S UNIVERSITA 1 WL
g :’ ‘ Z DEGLI STUDI D|D m!n”mfmo :Em!a§e!:vrsrems 6/5 N Ap4INDUSTRY 'K@Q{Gm
ST | FIRENZE | BSiR88aone | RENGSEs e o) db us s s

UNIT

PORT

TCP/IP Nummer

Ethernet

Snap4industry Overview, September 2022



UNIVERSITA
DEGLI STUDI DINFO DISIT

F I RE N Z E DELL’INFORMAZIONE TECHNOLOGIES LAB

u
O active -

-~
() send command
&

incr temp

- O active

-
~
( 7~
S~ delay 300ms switch
O aciive

Textile Industry 4.0

Tue 18 Aug 19:11:52
Status Attuatori )
Temp. esterna: 25.00°C Prodotto: Custom Condizionatore: scalda Umidificazione: deumidifica — )
Temp. interna: 31°C Temperatura: 36 - 41°C
Umnidita: 20 - 30% — ;z;g
Umid. esterna: 68% ~ . 1800 - 1500

Umid. interna: 42.1%

285°C 421°C Consumo Totale G ©
* wr -
289% 936% 5

| Conditionerpower 3 @[  Humidifierpower 3 | %
@ QO ® | @ T
== | == == | == o
n n 8358 1200 1902 1204 1906 19:08 1910
Q| O ORNG;
Privacy Policy ~ CookiesPolicy ~ Termsand Conditions  Contact us @ s | pinFo | d SNAPA

() receive status

o. CondStatus ) 3 abe

@ connected to wss://dashboard kmd4city.org:443/server

| requestReadPowerClim

0O active

0 active

—(é ‘ requestReadPowerHum

0 active

| requestReadPowerTot

0O active




UNIVERSITA
DEGLI STUDI DI

Hue Hub

g P
-

Motion Control / Alarm

. .

e

TP Link ® (

lugs: » "
meter ) €

Alexa: Voice Control

PARTIMENTO DI

NFO | DISIT

DISTRIBUTED SYSTEMS

FIRENZE | B cone | 25 RGOEL

TECHNOLOGIES LAB

IOT Edge:

Raspberry
pi:
Node-RED
+
Snap4City
MicroServ
ice
Library

Y SNAP LTy

Snap4industry Overview, September 2022

b “"‘WImQ
loT ed BC ¢“ SNAPmousry [ e
5G gateway
CEFILARE Advanced
Orion Broker Dashboards Smart City API

Environmental é SNAP4CITY

Contextual data

from the city. Snap4Home 5G Demo
Historical Data, ' | "
rato
Remote
Control, Mobile , x5 7 ¥ s
B | aokme - [ ) ) /] I @ & j Pioggia e schiarite
App = ‘ \ b U N 0 A 18°C/22°C

[ exc @] cuc G CPU temp trend Gy ©

lampada = v TR T
4 e I A N AAR |
m L8 109 %, 0 53 10Q . B v v
No alarm ; 2 - 0w mae st0

PrivacyPolicy  CookiesPolicy  Termsand Conditions  Contact us ,ﬁ\';‘“"”\-j mum‘ - SNADdarv ”n
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UNIVERSITA
purs| DINFO (DS ) o

FIRENZE | SEfNSfMazione | TECHNOLOGES Las

= ¢~ SNAPousrey @:‘

Measuring: Temperature Humidity, light in the room

— 463

/v Monitoring: CPU clock, status

(e
-

0Q

>

7

. B
o -~ Hue Hub N
-~ |

Hue: Motion Controt/ Alarm

Raspberry

L ez el | ¢YSNAP/ciry
RED +

TP Link: Controlling / Measgrin’g/Energy Plugs

= _ | ~ @

Alexa: Voice Control

Snap4City t

S

Y- 3 h
ey Contactus @[ e | 28 snaPdary (S

e ﬁ, ‘ @ ) Environmental Contextual data from the city. |

SNAp4¢"-y Historical Data, Remote Control, Mobile App A -
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uNIVERSITA | DINIFO | DISIT = — . » e
DEGLI STUDI | oammentoor | peTaieuTep svsems J Q f - C J g ’j éSN Ap4|NDUSTRY E

FIRENZE | BNk uazione | TECHNOLOGES Las

Measuring Temperature and Humidity

Garage Door Window
Roller'Shutters

Sonoff: Controlling Energy Power W

o

= BorioFF =

/) 7 il
5 f

-
»

Philips Hue: Controllikrig” 'I'_':i'ghts

f A > N .
: - |OT Edge: Controlling
oD , Hue Hub T $ Alarm sound
Hue: Motion Control/ Alarm oi: Node- DA S * oy 2ndlight
. N RED + Controlling
i Irrigators Living  Rooml Room2 Garden
Measurlng Snap4CIty g.‘ , 3 g. g*\ d Alexa % \A{jndoyvs
Energy Consumption gt | 7 e =1 |
e © o o °

Garden Alarms Energy

" N 2
Plugl  Plug2  Plugd  Plugd 1S L]_[mjl
D o

Energy Consumption

sassoTs ¢“SNAP/ciry S -

Guden Aorms erg \
€ ¢ ¢ ¢ ;. o \ 7

P g pugt
a» ‘oe» ‘o

Envirpnmental Contextual data from the city |
_ Local Control _ . . O
https://www.snap4city.org/620 Histgrical Data, Remote Control, Mobile App |~ -

Snapdindustry Overview, September 2022

TP Link: Controlling / Measuring Energy Plugs

( (

Alexa: Voice Control



https://www.snap4city.org/620

Control TR iink plug and power consumption on them

)

@ Crested on dash%

8 Crest=d on dashibghrd /
[] \ > L
. @ Connecied
Measuring Temperature and Humidity /-m

&

CGontrolling Display

HUE Philips \

HUE Philips Motion Detaction

0 ot reachable.

HUE Philips White Lamp control

)

] |

Snap4industry Overview, September 2022
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Predictive
Analytics
Dashboard

rd
¥ iracrern

Piano Linea 2 . . Sintesi
Linea 2
= s B wisrae ] s

Squad)
Linea 2

d

I 1741FERR * 'sNAPA

GRUPPO FERROVIE DELLO STATO ITALIANE

Simulazione
Allocazions
Linea 2

Data fine in stima Durata stimata Data effettiva partenza Data effettiva fine

= T

Prove

CVT & ANSFISA

Totale i 0z2/08/2022 1B/05/2026

Cormact s

e Sy {
, Predictivafagic, N/ Simulazione e e
MaxSquadre — Dashboard = Allocazione o1

[

MaxSguadre ~
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Open Italy 2021

-
I irairenn

T ST LD TS DN

: . Sintesi
Vista Complessiva Linea 2

LINEA Codice Linea  Annc ERTRMS  Bassline Lunghezra ERTMS

Linea1 | AAl 2026 3 5 km

i
5
§
%

Linea 2 BB22 2027 200 km 1702022 16:40:02

:
]

Simnulazions
Allocazions
Limea 2

Linea 3 OC33 2025 150 Km

10 H
:
]

Linea 4 DDO44 2026 100 Km

¢
i

Linea 5 EESS 2025 50 km

|
E
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]
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1 I
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Linea 8 HH3EB 2025 2 50 km
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Open Italy 2021
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e Simulazione
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APFriie G Bl @ W7
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[

Data partenza in stima Data fine in stima Durata stimata Data effettiva partenza Data sffettiva fine
Progetto di base O2/068/2022 31/08/2022 D2rDE 2022 31/08/2022
Progetto esscutivo 082022 20/11/2022 3foe/z022 2aM1/2022
Vir QDI PE 28M12022 2BMH2023 29/M/2022 28/01/2023
Realizzazions 28/01/2023 20/08/2025 28/04/2023 20/08/2025
Prove 200092025 19122025 2009/ 2025 19M42/2025
CVT & AMNSFISA 18M12/2026 18/05/2026 19/M12/2026 18/05/2026

Totale 02082022 18/05/2028 02/08/2022 18/05/2026
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- l“;
loT Health Scenarios SNAP/crry

1) Smart Ambulance: » 3) Smart Bed:
Collecting and managing local data from tools and Collecting and managing data from smart
sensors inside the ambulance, 10T Devices, bed sensors, monitoring parameters in real-
Tablets, Drones etc. o time

P 2) Personal Health devices:
e.g.: glucometers, etc.




UNIVERSITA DINFO

DEGLI STUDI | 5BagTiMeENTO DI

FIRENZE | &N Savazone

DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

b

~ ‘ |
smart Ambulance

=] patient information

Km a destinazione.

CUSNAW!INDUSTRY

Ilm'r

e 0.46
G Stato batterie Stato bombole
Maria Rossi, donna, 49 anni
Batteria #1 Batteria #2 s = =
« Diabetica
« Ipertesa
« Assume farmaci X, Y, Z
Note: Caduta dalle scale
— Anestetico
10 % 86 %
Frigorifero #1 Frigorifero #2 [«] 500 L B
. of
TEMP-c + | BEMP-c 1000
Desiderata -1 Desiderata 17
Corrente -2 I_ Corrente 18
&
(<] Inventario I Dati veicol
Equipaggiamento Contenitori
7- Batteria :
e
( I )
Info Nome Dosaggio Quantita totale ™
) Aghi 5 5 Modifica
Descrizione: |
) Tachlpirina 500 mg 15 Modifica m
Descrizione: Paracetamolo, farmaco da banco :x::z’; m :
=] Garze 0 40 Modifica Posteriore SX  60%
Posteriore DX  20% @
Descrizione: Garze sterili —_—

Diagnostica veicolo Attivita di manutenzione

4 Motore ‘ i Radiatore ‘

Stato OK 2 I ‘ Temperatura 0" @ ‘
W Olio "l’ Airbag ‘
Livelio 0% i Frontale SX OFF ®
— Frontale DX  OFF @
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UNIVERSITA
DEGLI STUDI

FIRENZE

HUD control
Monitoring Patient
Intervention data

DINFO

PARTIMENTO DI
INGEGNER
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Device/equipment Status:

¢ SNAP woustry |

U‘M

G
G G

36.82

Km a destinazione.

— Fridge, tanks (anestetic, oxigen, etc.)

Stock

— Load/get any drug/item per box/container

Car Maintenance
— Programmed, and accidents

Snap4industry Overview, September 2022
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Jewel Alarms
AMPERE

Email:

Phore:

Cantrols;|
© Hdhdbdb
@ Farcosco Vil
© Minitong  Min

Ampere user list

022-04-06T14:19:41.050Z

Frst Pre 1 2 ) | Newt et

w

CVSNANanusm

Link to “Ampere User Man:

Click on

Jewel

Deviceld
2022-04-117T13:56:29.9527 Operator Called: § Sev !
olled: 118
2022-04-11T14:37:52 6567 APP alert Action
2022-04-11T14:38:24.1127 Operator Called: 118
2022-04-12T08:16:46.076Z APP alert P action
2022-04-13T12:07:27.5862 Operator Called: 118
2022-04-13T15:16:45.9877 Operator Called: Daniele Bologna test_description
2022-04-14T713:00:15.680Z Operator Called: 115 new action
2022-04-14T13:19:18.1187 Operator Called: 115 test new action
2022-4-11T15:18:47.0002 Operator Called: M Bol
2022-4-11T15:21:6.000Z Operator Called: 112
First  <<Prev 1 2 3 Next>> Last

Snap4industry Overview, September 2022

;a8

- User
"’-:—_‘—_.yletadata

List of user event's

Operator Actions

Call User:

© Daniele Bologna (3381122333)

Call Contacts:

OM Bol (057123693966)

OS Sev (255249146)

ER Numbers:
© Call 115

O Call 112
O Call 118

Description:

90
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QE_Power - Asymmetrica
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- Environmental data

- Power meter Data

- Smart Light data are coming (in
collaboration with a multinationa
company)
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Smart Waste — Map view C #SNAM

= Smart Waste Management

Thu s May 11428 Search bins on map by filtering
N0 4 per:
* Kind (All, generic, plastic,

Select the bins Kind, Fullness and Status NS
from the dropdown below and press — e 2
SUBMIT to see the results on the map. H-1e

VALUE NAME: FI67896
DETALS [DEECRIFTION [RTDATA RS | M0 N D
Last update: 2022-02-28 12:46:12.899Z

i 1
Kind Status L] =

Smart waste bins status
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Privacy Policy ~ CookiesPolicy ~ Termsani d Conditions
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* Refine a search by using the filters on the left side

e Click on a waste bin pin on the map:

* A popup with real time data is shown

e The fullness status of the selected group of bins is shown in the synoptic below the map
» Specific fullness weekly trends are shown below the map

* Chick on the «Table view» button to access the other dashboard U [ g Em
Snap4industry Overview, September 2022 \‘_',,’._ gf‘;{ég% E'AW ,,%!%;Tm ...oSNAp4C?|5Y @@?
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Smart Waste — Table view ¢“snap4
Waste Management - Table view

[ 11 ‘E‘
-] & —

Thu 5 May T1:14:46

Smart Waste Management Waste Management - Table view

Filters to refine the search in the table

Thu 5 May Ti215

Kind Address Fullness Temperature GrouplD Status
Kind “ Address Fuliness % Temperature °C Group ID Capability (L) alyS Last Date
generic Via Dei Medici es8 FIO7890 1100  active 02/05/2022 13

Set thresholds for fullness and temperature

U'|II

generic Via Francesco Redi 84 F197899 1100 active P2/05/2022 13
generic Viale Guidoni 69 FI87898 1100  active 02g5/2022 13:31
generic Piazza Tasso 68 23 FI77897 1100 active 02/05/%922 13:31
generic Via Dei Pecori B85 3 FIs7898 1100  active 02/05/20 13:31
generic Piazza Dei Davanzati 84 18 FI57895 1100 active 02/05/2022 138g1
generic Via Dei Vecchietti 70 16 Fl47894 1100  active 02/05/2022 13:31
generic Via Degli Anselmi 87 _ FI37893 1100 active 02/05/2022 13:31 . . d’f
SNAP4
generic Via Dei Brunelleschi 59 _ FI27892 1100 active 02/05/2022 13:31
deneric Via Orsanmichele 69 _ FH7891 1100 active 02/05/2022 13:31
Showing 1 to 10 of 60 entries Previous E 2 3 4 5 6 Next b | H
Waste Management - Table view e

*
Pri Poli Cookies Poli Te d Conditi 4 Map View|
rivacy Policy ies Policy erms an ions ésN p4 Ful

Full % greater than/equal to:

50
< Half-Fuil <
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