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e Course 2023: https://www.snap4city.org/944
— Introductionary course to Snap4City technology

* Course https://www.snap4city.org/577
— Full training course with much more details on mechanisms and a wider set of
cases/solutions of the Snap4City Technology
 Documentation includes a deeper round of details

— Snap4City Platform Overview:
e https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf

— Development Life Cycle:
e https://www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf

— Client Side Business Logic:
e https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf

* On line cases and documentation:
— https://www.snap4city.org/108
— https://www.snap4city.org/78
— https://www.snap4city.org/426

Snap4City (C), October 2023
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Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

DISIT Lab, Hitps://www.disit.org with its Snap4City solution
Snap4City:

*  Web page: Https://'www.snapdcity.org

*  https://twitter.com/snapdcity

*  hittps: y.facebook.com/snapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifi.it

o Phone:+38-3 63674

o Linkedin: htt ww.linkedin.com/in/paclo-nesi-849ba51/
o Twitter: https .com;/paoclonesi

o FaceBook: https://www. facebook.com/paolo.nesi2

llmg
«‘Pﬁm.

¢“SNAP/crry:

 https://www.snhap4city.o

rg/drupal/sites/default/f

iles/files/Snap4City-

PlatformOverview.pdf
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UNIVERSITA DINFO
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«‘Pﬁm.

SNAP/ciry

F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAl
DINFO

. Powered by https://www.snhap4city.org/d
~SNAP4Tech ownload/video/Snap4Tech-
Development-Life-Cycle.pdf

Development Life-Cycle

https://www.snapdcity /download/video/Snap4Tech-Devel Life-Cycle-v1-1.pdf

From SnapdCity:

=  We suggest you to read the TECHNICAL OVERVIEW:
o https://www.snap4city.org/download/video/Snap4City-

PlatformOverview.pdf
» https://www.snapd r_t\«- org
utions.org

»  https://www.youtube.com/channel/UCtACOIEbNba8f2-udvandg

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

DISIT Lab, https://www disit org
DINFO dept of University of Florence,
Via 5. Marta 3, 50139, Firenze, ltaly
Phone +39-3135-34A8474

DIHFO ‘ Joll

idancnn | TEGRCLOGRS LA
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* When Solutions and tools for Data Ingestion and Interoperability are needed
 Overview of Snap4City Data Storage and Stack

 Knowledge Base: Modelling and Setting Up

* High Level Types vs Ingestion Process

e Data Ingestion Strategy and Orientation

* Ingestion of Points of Interest with POl Loader

 Models vs Devices/Entities and Registration

* \Verification of Data Ingestion

— Digital Twin Data Inspector vs Data Processes Details
— My Data Dashboard Dev to assess data on Open Search Storage

* An Integrated Example for Time Series

* Entities Ingestion with Data Table Loader

* High Performance Ingestion via Python
 FIWARE Smart Data Models on Snap4City

* |Ingestion of MyKPI with Proc.Logic/ loT App
* Training Material

Snap4City (C), October 2023
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Living Lab Accelerating  ¢“SNAPkny S

City Operators
- / Resource Operators
- Q y agreements
networking
collaborations

Community
Building

Inhouse

companies
tutorials
Connect

10T/IOE

Upload context

subscription to Open Data

Connect external

- q . Tech
ervices .
crip ocumentation oroviders
applications
. Manage .
City Apps & Dashboards, Eatf Itr?geic,tlopt;nd
Users personal User Engagement nalytifg'gorithms
services
Prorgpte ] Advanced Smart workshops
Applications & Collaborative City API, Category
Dashboards

MicroServices

Associations

Monitor Produce City experiments
. 10T Applications &
City Platform - B Dashboards
Advertisers Produce Apps an
hackathons Dashboards for City Help
Users desk Corporations
events ' . Case
Large gcle(;\smg,. Studies
. old services
Industries partnerships Research
groups

Early Adopters Start-ups
Snap4City (C), October 2023




(P T

o

@ €
fue T Eﬁm“’:

. | UNIVERSITA
z | DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

DISIT

e
A /
DISTRIBUTED SYSTEMS
AND INTERNET y
TECHNOLOGIES LAB C I T

* Analyze

e Alerting, Early
Warning

* Support Decision
makers

* Plans

* Prescriptions
* Inform

* Suggest

* Engage

e Research [ Data: Public and Private, Static and Real Time

Smart City
Engine

==y >

GUJiceers

Linked [y
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Agile Development Life Cycle by sprint

Smart Solutions
(f ’r
Sprint

Sprint

Snap4City (C), October 2023
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Smart Solutions

Data Discovery
Data Modeling
1
Data Analytic
Userinterface +
Business Logic

@ Deploy

@ Deploy
@ Deploy
@ Deploy

loT App,
Proc.Logic

ML, Al, XAl
Python, RStudio

Special Tools
Userinterface
Dashboards

?
A
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I

Validation

P
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Entity Directory: APl Manager —
SmartyData Mod\éls \ SIaEAPPlications
loT Data Models - Fedteza-\':lozpl D Waste || Park Light
- - | Smart City ) 1
Digital Twins o — Energy || Environment
@ Yy OpenSearch :
6@ _ Maintenance || ......
. 4—>| el storage 1
Q f Dl 4 @ Apps Mobile App

KB, graph

060
QO

Entitylnspector

Brokers By GeoServer

J

©

1 Node RED
ocial Media )
B cis € loT App

Gateways, satellite
Extern@Services

g__;

A&A, SSO, Blockchain, Resource Managers and Sharing: l1oT App, Data Analytics, ... J

09/23

ProcLog

On Edg
On Cloud

Event Driven

050 BIM.ogmy iData Managers
!" pgthon
1 Studio
Data Analytlcs
ML, Al, XAl

a SNAP/ciry

/ Web and Mobile Apps

Visual Analytics tools

Business Intelligence CSBL

ashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

N
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* Public Transportation and mobility activated services in some where with Snap4City

* Smart parking (parking locations, real time parking data, traffic, meteo) = predictions
* Smart Fuel pricing (fuel station locations and real time prices)
* Routing (detailed GIS information, text indexing of streets, POI, etc.)

* Quite routing, perfect shopping, etc. etc. (more data in needed....)
 multimodal routing (detailed GIS information, Public transport time schedule)
* Info traffic (traffic flow sensors, real time Traffic events, their localization, etc.)
* Dense info traffic (traffic flow sensors and traffic flow reconstruction algorithm)
» Car/Bike/Scooter Sharing (position and availability of Cars/Bikes, Scooters) ... predictions
 Smart Biking (cycling paths, environmental data) = predictions
* E-vehicles (position, status of recharging stations,. ...) ... predictions vs booking
* Smart river crossing (position and status of Underpass, Ferry) ... prediction
* Quality of Public Transport (actual time of arrival at the bus stops, wrt planned time schedule)
* Early Warning vs Resilience (combination of several data including mobility, events,

Social to perform early warning...)

Snap4City (C), October 2023
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e Social and Users Behaviour

Smart First Aid

search for POI and public transport services
Social Media Monitoring and acting
Information to Tourists

Early Warning, prediction of audience
Improvement of services for Tourists

 Weather and environment, quality of life

Weather forecast/condition

Air quality Pollution

Pollination

Alerting on Air quality for multiple parameters
Information Heatmaps for weather and air quality
Air quality indexes, and forecast

¢“SNAP/ciry

(Location of First AID, real time status of triage)

(POI geolocalized, spatial queries, along paths)
(Identification of dysfunction, quality of service perceived)
(Entertainment Events)

(Twitter data, social media)

(people flow, usage of services)

(Origin Destination Matrices, trajectories, heatmaps )
(People Monitoring, via App, Wifi, PAX Counter)

(Twitter Data, social mea,....)

(Weather forecast)

(pollution sensors, PM10, PM2.5, NOX, etc.)
(Pollination sensors)

(Prediction of parameters time slots, notification)
(air quality sensors, heatmaps, prediction)

Snap4City (C), October 2023
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* |loT Networks and/or devices which

— provide data in PUSH: Brokers, devices, etc
— receive data in PUSH to act on devices, via brokers, gateways, etc

e Gateways and Services which provide data access from some API or other

protocols in PULL
— GIS, governmental servers, legacy servers, admin servers

— Satellite, open data CKAN networks,

— third party services: Here, Vodafone
— some devices may be ready to provide data in PULL

* Mobile Apps which
— get data in PULL from the smart city servers and
— provide data in PUSH to the smart city servers

* ETC.....
Snap4City (C), October 2023
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4 )

Entity Directory:
Smart Data Models
loT Data Models

-

Digital Twins

7~

/ APl Manager

CYSNAP/ciry
/ Web and Mobile A_pps

Smart Applications

¢ GeoServer

|
Rusaleqrs
Brokers

)\
J

Federation Waste || Park Light
| Smart City API | )
Energy Environment
<Y OpenSearch '
Maintenance || ......
>
| Apps Mobile App
KB, graph_ z Visual Analytics tools
Entitylnspect '

Business Intelligence CSBL

a I 0‘) BIMserver.center Data Man rs
1 t—!“pgthon
Social Media D) 1 )] Studi
uailo
] BIM GIS - loT App / Data Analytics:
ateways, satellite ProcLog.
External Services ML’ AI' XAl
On Edg

Web Scraping
Tv CAM streams

On Cloud

loT App

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: l1oT App, Data Analytics, ... J
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Manual or automated
Registration
of Entities/Devices

Massive data flow
entering

Massive data row|
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ta Ingestion Diagram

CUSNAP4CITY 2
stora L

A number of KB \

-

ol g' :.h,
tmnm
s 0 €

FIWARE

subscription no

. federated
Semantic Reasoners --*525
Semantic Keasoners - &% [ Federation

S(—lllul LIV IZCUOVI IV O "= @

| Smart City API, ASCAPI |

API Manager

NGSI Cluster of &y, OpenSearch

Platform Automation: )

Real Time

for storage with in
front a cluster of
NIFI

NIFI, OpenSearch

tf;t GeoServer

r>3 BI MSETVE‘KCEI’TIGI’

/

loT Apps, Proc.Logics,
Python, ...

Node-RED

(Dstudio Data Analytics: ML, Al, XAl @ python”

Platform Control and Management

25
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Snap4C|ty Tools
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Entity Directory:
Smart Data Models
loT Data Models

~

Digital Twins

Social Media

BIM
Gateways, satellite
External Services

Web Scraping
Tv CAM streams

09/23

cis =

|
Rusaleqrs
Brokers

K\
y

/ APl Manager

Federation
| Smart City API |

itylnspector

of/ ST
CYSNAP/ciry
/ Web and Mobile A_pps

Smart Applications

Park Light

Waste

Energy Environment

Maintenance

Mobile App

Apps

Visual Analytics tools

Business Intelligence CSBL

Data Managers

I
1 Node-RED
]
/

loT App
ProclLog.

On Edg
On Cloud

loT App

Data Analytics:
ML, Al, XAl

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: l1oT App, Data Analytics, ... J

N




e‘%@;\% UNIVERSITA
3 2 | DEGLI STUDI
ENS 7V
J“’Jlnu &

FIRENZE

DINFO

NGEG ERIA
NFORMAZIONE

e )
\
DISTRIBUTED SYSTEMS '
AND INTERNET y
TECHNOLOGIES LAB CIT Gan

Needs of the KB city Structure:

— For many trivial applications of Smart City the KB does not need to be
initialized with some road graph, for example taken from OSM

— For example, if you need only to position devices on map to some GPS
coordinates you do now need to set up the KB

* The KB Set up is needed only when is needed to have:

— Geoserver functionality

— Routing based on KB

— Some spatial reasoning queries
— Etc.
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* KB is based on the Km4City ontology, It allows to:
— keep connected city entities each other:

* Semantic Index, reticular
* Perform spatial, geo graphic, and temporal reasoning

— Discover city entities and their relationships via Proc.Logic / loT App and
Smart City API:

 Entities / devices, sensors, city elements, roads, services, Brokers, etc. etc.

— Provide access via Advanced Smart City API

— Federate other Smart Cities / Knowledge Bases, the approach allows to
scale geographically and create redundancies, improving performances
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FIRENZE | B&ENFSKuazione | TECHNOLOGES Las

UNIVERSITA ¥
R | DINFO | DISIT ¢‘s

Helsinki KB Service Map
| | g Hdeemu | . 3 |  Hide Menu J

i ™ [ l
| Regular Services | Transversal Services [Jif r 1 . (‘ | 9 - r Y =
Services Categories — \ \ | | r—J
Lasteniehto 1 | @ De/Select All J —_— ) —

¥ [J Accommodation +

¥ B3 Advertising +

¢ B AgricultureAndLivestock +
m ¢ B} civilandedilEngineering +
+% | ¥ B culturalactivity +
< ‘@*\‘A @ [ educationAndResearch

. : 7 ™ A » D) =
BN 28, UNY | (=2 D (=
HEER NIOWICUEE D¢

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

| Public transport | Municipalities | Text Search | Address Search | Events | | LAPINLAHDENTIE

RO00UT Select an agency

- Select an Agency - v
My Snap4Cityorg : Select a line:
- Select a Line - ¥ |
Select a route
- Select a Route - ¥ |
Select a bus stop 1
- Select a Stop - ¥ | 3

s el
% = @W—J 3

o cations 1TAMI KATU
10T Applications ) i} ] O = (] ruon
S Na o

Knowledge and Maps + a g D m KELLOSAARENKATU

M Service Map (Toscana)

boards of My Organization

ashboards in My Organization

Notifi

Data Inspector @ [) Financialservice +

“ U ¥ B} Governmentoffice +
%] a ¢ [ Healthcare +

¢ [J industryAndManufacturing +
# |J ToTDevice +
¢ [) MiningAndQuarrying +

. ¥ [§ shoppingAndservice *
@ [ tourismservice #

Kellosaarenpuisto
88 Sorvice Mep 30 (Frenzs) Kaspeltehdas 8 B ] { | @ I TransferserviceAndRenting #
¥ Holsinkd Service Map m\osw“"““ ¢ B utilitiesAndSupply +

0 22703 00000 ¢ [ wholesale +
W Antwerp Service Map 5 o n ¢
P QualtyPM2_SEntuse 000040 : ¢ [@ wineAndFood +
W Garda Lake Service Map o {’.
N &
W Cagiiari Service Map : R W\ : ¢ 1 E Filter.
W Lonato Del Garda Service Map - 4 A\ ﬂ 4 et ) inked Open Graph
M Creating WKT % \ &5 ssi”;‘c‘fv
Select 8 SPARQL endpoint: .
M Service Map 3D (Antwerp) . resut [ . rr———r Dglml EndpointMap | Your data Type of relations.
v [e— v ol inverse:
W Service Map 3D (Helsinki) nap4City SmartCity Ontology (by DISIT) e it (o Select al | Deseiect al | Invert | wde o
= Search | [SE0E View endpoi “ exposedsy foafidepiction
M Load WKT on ServiceMap (Helsinki) search A ez 1D | Request @ hesattribute @ hacSystemCapabilty
% on viceM; oscana) Al # Multicle endpoint search # implements # observes
M Load WKT on ServiceMap (Toscana) Search fo keyword . vete enpaint plement o
# Load WKT on ServiceMap (Antwerp) s Q¢ ovesamens réftme
‘ — o Status ¥ rdfsiseeiiso
My Annotation on Services/Data S e

neep:/ /. AL

[ Ser| 8t /v dsit crghkmciyresourcefiotioionFinai Request |
“ Multipla andpoint saarch

1 ,

Mapping Services Data

ArcGIS DISIT Service

Micro Applic \ 2
s Remaove Clear
R External Ser
\ “w“ Linked Open Graph
Data Set Manager: Data Gate - Hide Menu :
l‘ Embed H
Ciose

* How pass from ServiceMa .

to Linked O pen Gra o h | e | . =3

eP0EEE e

http:/ /www.w3.0rg/ 2003/01/geo/ wgss4_pos#long

sigusizonios.
24.921349 - [
) (] pe/pechema.orafname Pr——
t t 373773207€E330127 SirQualtyPMICE... -: l
I I l e a a V I e W O O https// disit kchy /o : l location l:'

Json

http://www.disit.org/ kmdcity /schemag macaddress

Snap4City (C), October 2023 36



+

- Nascondi Menu |

- Fermate Firenze | Comuni in Toscana | Ricerca Testuale fg

0 Seleziona una provincia:

FIRENZE v
Seleziona un comune:
((v FIRENZE

COMUNE di FIRENZE

Wtrmmmr

Previsioni Meteo per il comune di FIRENZE:

Martedi Mercoledi

poco nuvoloso  pioggia debole €  poco nuvoloso

23°C 127°C schiarite

20 C/°OC

LINKED OPEN GRAPH

Giovedi

20°C/33°C

£ q

Venerdi

poco nuvoloso
/

ETen

. scondi Menu

Sabato

velato
/

g

e

s

~dN

g H C &, 1 vicaiLce N ] a VI Y . T .
" . Road Graph (Tuscany region)

132,923 Roads , 389,711 Road Elements

Info on: points, paths, areas, etc.
Services (20 cat, 512 cat.)

16 Public Transport Operators

' 21.280 Bus stops & 1081 bus lines

e o | & | VEi] s

Dynamlc/real time as in Tuscany Region

Real time bus lines: 144 updates X day X line

1081 Transport Pub Lines: 1-2 up per day, time-path
>210 parking lots status: 76 updates X day X sensor
>796 traffic Sensors: 288 updates X day X sensor
285 weather area: 2 updates X day X area

>12 hospital Triage status: 96 updates X day X FA
600 Environmental data: 20 updates X day X sensor
39 Bike Sharing racks data: Pisa and Siena

12 Pollination data, 37 air quality data

177 recharging stations

Smart benches, waste mng, irrigators, lighting, ...
Florence ent.events: about 60 new events X day
Different kinds of Florence traffic events,

[1600 Fuel stations: 1 update X day X station]
[Wi-Fi: > 400.000 measures X day]

App mobiles: >50.000 measures X day

more than 40.000 distinct users X day

From 600.000 to 4.5 M Tweets X day

+ many IOT sensors personal and industrial ..

1+ cabl— - CallaFia dasll | 1 ivi o T B — ammmn W ~y | — T

&
“:/g - Nascondi Menu
1)

Servizi Regolari | Servizi Trasversali

318,160 Road Nodes, 1,508,207 Street Numbers search text into service

Categorie Servizi |
V| De/Select All
E v a Accommodation +

v E Advertising +
v m AgricultureAndLivestock +

& v a CivilAndEdilEngineering +
o v g CulturalActivity +
b TP;L(’ZQ v EducationAndResearch +
o+ .
¥ £ + !
g v D Environment + l
’Og vl @ FinancialService +

,v/' a GovernmentOffice +

v m HealthCare + l
vl IndustryAndManufacturing + ‘
v g MiningAndQuarrying + |
v ShoppingAndService +

v’,@ TourismService + ’
v a TransferServiceAndRenting +

v m UtilitiesAndSupply +

v Q Wholesale +

v m WineAndFood +

N. risultati: Nessun Limite ~

- Raggio ricerca | 100 metri
#4173
¥ Qo -

ﬂ pia di 4000 risultati, attivato clustering |
E [J) Services 16858
{
0 e
=
vvvvvv t | Map data © OpenStreetMap contributors, CC-BY-SA. Imagerny.© Mapbox



R “ ¢“SNAPcrry

UNIVERSITA
D I N Fo DISTRIBUTED SYSTEMS
5 LM:cgjef/

DEGLI STUDI DIPARTIMENTO DI
INGEGNERIA AND INTE
TECHNOLOGIES LAB

F I RE N Z E DELL'INFORMAZIONE
— | | -l o ~ AL o Y -
>eéarcn by shape and Distance
Each request or search in the Km4City model

WA e
VP can be referred to a point and a ray, to an area,
Inside a closed polyline Alpng a polyline

to a polyline B A

}10SNOJ0 #d 130.¥IA

Inside an area )

S ©
Basilica diSan <& &5
orenzo & 33 |
& 2 v
3 S < 40 S
3 d %
= Basilica Santa £ Phlazzo Pucch VIROH 3
| Q| Maria Novella 4 g S e, Ty y
“, ° g g %, &
s & & S S U, &
3, & o ) & 7 &
WOV N 5 s N < S <y, z
bs 3 31 e 3 5 & & S o,
% < S S § 03 % & 45, 3 VIA DANT .
$ = S S S - & e ; 8 DANTE ALGHIER! VIA DELPANG
< 8 S N &7 X e, 4 Ot pgp 2
15 < @ %, , One <
3 VIA D/ = 4 % S
5 Museo dell Opera <, Palazzocacdii = VIA Ghingy
§ u UOmo.
2 Cattedrale
% santa Maria del s fenioged 4 VIADELLA VIGNA ver.
<0 Flore gola S AVEC,
7 514 D¢, S &
s, o TREgp) S % .
% =) o N VIA DEL(F 8 pe
o = .(o(lorlc & g Ly
%, m ate " S &
‘o =) 2 < VIA g
2 S Uy
; ;. @ Vi, Me. 4
% 8 DE CoRsy (e 2y <20 Gy,
& e 2 L0y, 53, 4
S Nz Yoro {79
> > Yo, < %, 3 catrol
& & (73 = Qralazzo 2, &%
& & o fornabuoni © 4 40,
SRS = 3 2
N =) &
S S y
2 8121 & 4
3 s >
5 . S
/ $
z ) $
x VIA Dy &
3 ELL Uty S
v & VIA DEIJANDOLFINI
1A DEL 2l Ufficio Tecnico 3
ARION 2 Erariale: o So¥
Z @ —
Palazzo Corsini al ) &
. Parane = 14 60iseLina K &
& S S COpe
; vl : ;
o Basilica di Santa.S VIRGELLA VIGN, @ ©
o Trinita 2 &
s &
% VIA DE $ H)
% LEBuRt | S Be,
N 7
S
VIA De(, Y, .0/ 5
s Vi p, 2% 2 7
Ay £.Gonp; Y, %,
Apg @ 2
7o, TR A
Palazzo Vcchio Anfiteatro
40, fomano di Firenze s
EL,
v ¢
- v Semantic Reasone
e &
e Y 2% S
4 (] e, 3 — i
"o 5 ol S = )ACi ctober
S § pC | ,
& o > A & 'S \epge e




NIVERSITA
EGLI STUDI

[RENZE

INFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

DISIT

Rﬁgl;?IBUTED SYSTEMS
TECHNOLOGIES LAB

LyC

== ~ =

Select a line:

= | |- Select a Bus Line - v~

Select a route:

- Select a Bus Route - v

Select a bus stop:

- Select a Bus Stop -

ti

jon of selected Busses

Actual Selection

Coord: 43.7803,11.2548

17 Address: PIAZZA DELL'INDIPENDENZA, 26, FIRENZE
Route: 12 (dist:0,0001)

Route: 81 (dist:0,0001)

LY

Firenze Portaal
Prato

Clrcolo del
Tennis firenze

Z
ux Glardino Corsini Ty

>
<
3

ServiceMap: https://servicemap.km4city.org

-

VIA GIUSERY Eo Firenze Statutos
== (}Doguk
O
&
N

e

Firenze Santa Maria.

%
o \
§ ‘/7 %, Novella
& 7
4, Y\} (% ¥ N
Yo 5, 4,
2N ° o,
&, <
S, P <.
% 75
%,
L L, Basilica Sant:
% fqo Maria Novella
L <
2] S,
A, i J‘c
£ 2
20, <
ViA BRONZINO ROy
S
O
&
| %, O
<
PISANA_- e 3 3
A O S & &
<5 L &
7, OINS,
25 ¥
&
Vig Gazometro
PISAN,‘ 0
1A
PISAng
¥

Palazzo Corsini
al Parione

|SErvicemap.aisit.org/ venAppuraro/ mappa,jspeciose TR0y SVRTH

=

Fortezza da Basso

Pal
Torn,

Ofae

puc!

Plazza della

Vittoria

T\ Liceo Ginnasio
WO Dante

WA

TETOTaNaTS

Parterre

vento di San
Marco

Giardino della
Gherardesca

l

T ——r - =

Hide Menu

Services Categories

[ pe/select Al

D @ Area +

D a DigitalLocation +
[] ﬂ HappeningNow +

[ @ path -

e Cycle_paths
O B vourist_trail

O ﬂ Tramline

D u Fresh Place
l:] B Public Transport Line
D u Road Sensors

[:] ﬂ Bus Stops

Filter:
|search text into service

N. results for each:

Search Resuts ———————
lr [} Services 228 of 228 available

QO |

Glardino del
Borgo

PN
£
Plazza D'Azeglio oev %
= % \g
== $ 2 o
& ° Kol
O = &
< o O
Q) (2} S
S g S
: <
a
8 N
< Risultati X < Risultati
Percorsi Ciclabili.309 | Arena Esterno Notte Poggetto ko
Tipo: Ciclopercorsi BORG Tipo: Cinema
Distanza Q:172m Distanza @351 m NA BORGO 14 CR
Distanza @329 m Oc,
Auditorium Flog
Percorsi Ciclabili.305 Tipo: Teatro
Tipo: Ciclopercors| Distanza ©:351 m -
Distanza 9191 m :%‘ Y
= -~
073 To— — Ty - L0y, @ <
’&; O, DE((, >
2% Lhre, ;. AGNg, SOl wes B A
3 ) SHige, i luxons‘
80Rgq S ENAS =
3 DE“GRec) < ’ 4Gy : = UL
141, S < Leaflet| Map data ® OpenStreetMap contributors, CC-BY-SA, Imagery ® Mapbox

i)

a2
(S
0\\

O 07

Snap4City (C), October 2023

39


https://servicemap.km4city.org/

LD | DINFO | DISIT » oeasy
DEGLI STUDI RTM NTODI DISTRIBUTED SYSTEMS @
FIRENZE | BStisimzone | A5 NSTEELs e CITY ==

Seat yo of th= Knowledge Base
oerformecd witn an oozn source tool

&
0
0

Snap4City (C), October 2023 40



DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

DINFO

R}PAER'UMENT oDl
DELLINFORMAZIONE

ding to h

/ Business Control \
Dashboard Dashboard
Billing Al, Data
system Analytics
Accounting Data

\ system interface

dve

d CO

—

Dashboard
control
Al, Data
Analytics
Data
interface

o

>

y

Cc;SNAp4CITV

pDliection of verticals

Dashboard
control

Al, Data
Analytics

Data

APP

- ™

interface

/III
\_ J

W

f‘i‘ %

Simplifying the development and integration of verticals
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— Multlple DOMAINS

— Mobility and transport

— Geospatial reasoning — Points of interest

i

— Sensors, |07, ...

— Temporal reasoning =]

— Metadata = — Energy _
. ———— _ Administrati Big Data Tools
— Statistics —— SqmipEEgLon Bk
: = = =] — Citations from strings é )
— Risk and Resilience = =] i () |
— Licensing J g B sns
< LOD and
— Open and Private Data futias % S |
— Static and Real time < |
h-f-__ = == . || ' L RDF
| =2
Ontology Documentation: ‘ : |*"’ =%
http://www.disit.org/6506 ‘ ) zzzz Schema: http://www.disit.org/km4city/schema |
http://www.disit.org/6507 lf'_ Y ' LS RDF version: http://www.disit.org/kmA4city.rdf
http://www.disit.org/5606 = o E
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 KmA4City is the reference ontology for Snap4cCity, It allows to:

— keep connected city entities each other:
* Semantic Index, reticular
* Perform spatial, geo graphic, and temporal reasoning

— Provide access via Advanced Smart City API

— Discover city entities and their relationships via Proc.Logic / loT App and
Smart City API:

* Entities / devices, sensors, city elements, roads, services, Brokers, etc. etc.

— Federate other Km4City Knowledge Bases, the approach allows to scale
geographically and create redundancies, improving performances

* Documentation
— TC5.15 - Snap4City Smart City APl Collection and overview, real time
— ServiceMap and ServiceMap3D, Knowledge Model, Km4City Ontology
— Knowledge Base Graphs and Queries: browsing and queries into the KB

DINFO

NGEG
DELLI NFORMAZ ONE
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mart-city Ontology: 1.6

* covers different aspects: /\
. . .
\

— Administration SEIREC

— Street-guide \\

v : & 1 \ 4

PA = hasPublicOffice > OFFICE

ADMINISTRATIVEROAD >

ownerAuthority >PA
ration ‘

SERVICE > isinRoad > ROAD ‘

nt of
arest
oclass

CARPARKSENSOR >
isinRoad > observeCarPark = CARPARK
Yva ROAD
/

— Points of interest .
2t-guide

roclass

lass

BUSSTOP = isinRoad > ROAD
— \

L
WEATHERREPORT > refersTo 2> PA

— Local public transport

CARPARK >

— Sensors

N

SENSOR = measuredTime 2> TIME
ral

lass

— Temporal aspects
— Metadata on the data

R

BUSSTOPFORECAST >
atBusStop = BUSSTOP

BUS = hasExpectedTime > TIME
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* Km4C: Km4City 1.6.7
* Using
— DCTERMS: for metadata Dublin Core Metadata Initiative
— FOAF: friends of a friends
— Good Relation: entities relationships
— iot-lite: IOT Vocabuary
— OTN: Ontology of Transportation Networks
— OWL-Time: time reasoning

— SAREF Smart Appliances REFerence extension for building devices available at
https://saref.etsi.org/saref4bldg/

— Schema.org for people and organizations
— SSN: Semantic Sensor Network Ontology (see https://www.w3.org/TR/vocab-ssn/
— WGS84 Datum of Geo-Objects

— GTFS, General Transit Feed Specification, and Transmodel, for public transport
infrastructures: lines/rides time schedules, real-time records, paths, etc.;
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The KB starts with the ontology and empty in terms of instances,
it should to be initialized with the Road Graph(s) of interest, but may be not needed in some
cases.

Road Graphs can be obtained from:

— GIS of the municipalities, regional govern, etc.
— Open Street Map, OSM

— Etc.
* See this note on KM vs OSM: https://www.snap4city.org/397 ﬁ
Snap4City provides a tool for feeding the KB with OSM S e

— TC5.10- Open Street Map ingestion process

e Fromthe Open Street Map to the Km4City street graph

httos://W\k/]vwgfnaD4Citv.orq/downIoad/video/From%ZOthe%2OODen%ZOStreet%20MaD%20to%20the%20Km4Citv%ZOstreet
%20graph.p

— OSM2KMAC tool is included into KBSM, VM and Docker https://www.snap4city.org/471
— Tool: https://github.com/disit/osm2km4c

The load of a city of 1 Million of inhabitants can be done in few hours.
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Which are the mechanisms to send data into the Knowledge Base?

The KB is feed with new concepts and entities, and they are produced by the solution

and feed into the KB:

— (i) automatically by the Entity/Device Directory about all the new registered Entities /
Devices which are registered on some loT broker which have been already registered on

Directory

— (ii) automatically from an Proc.Logic / loT App it is possible to generate triples in somehow
and poste them in N3 formats into the specific KB you targeted, according to the ORG you

have

— (iii) automatically from POI Loader tool that takes Excel file in input and generate triples for a
specific your organization

— (iii) manually producing triples and send them to RootAdming for feeding KB, or using an |IOT
App for feeding KB

— (iv) converting OSM in triples about road graph details by using a tool called

* From the Open Street Map to the Km4City street graph, OSM2SM, OSMOSIS
* https://www.snap4city.org/download/video/From%20the%200pen%20Street%20Map%20to%20the%
20KmA4City%20street%20graph.pdf
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“Linked Open Graph

Your data Type of relations
I d int: i I
r;:tarc:_’_en point: (optional) | | Select all | | Decselect all | | Inwert | ] Hide all inverse
Pl
belongTo coincidewith -~

uriz |http:.-'.-'. o ” Request | contains depiction
| Search for keyword EOET g
5 has hasAfccess

hazExternaliccess hasMunicipality
hasRule
inMunicipalityOf
isPartCf
isPartOfRegicon
ownerauthority
samels

starts

hasProwvince
hasStrestMumber
i=In

http://waw.disit. dinfo. unifi  it/SiiMobilitcy/HMUSE =

isPartofProvince
- managingauthority
placedIn

seehlso

JANANNRNRACODAE®
ODDRRNNREEEO

- Linked Open Graph

SO Y | —
= tities:1g TOSCANA E
LS e té:ei
PISTOLA m IE c
hasExt lacce... —
" ‘;u'ﬂ‘,' " hasProvince belongTo trp= == == == bd=153
isIn bype Q
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. coincidewith
trpe g &)
i=In MUSECQ_SALVATORE... hasAccess RTO48017017682A... )
AECRED P o P . .
LJ —
hasmM ici lityraan W
asMunicipality. e ey isPartof placedIn 6
-
isPartOfProwvineg... inMunicipalityC... .
-auth
ownerauthority contains RTO4801723454ES... [;’

managingAuthori...

FIREMZE

S

type =]
G = museo ferragamo
i placadin =
Sl Relztions of Museo Ferragamo with the road
RTO480170899 1 FELO48017 247 S4ER Q48017247 85ES... Q =] or=rh
E|§ managingAuthori

4]

A

hasRule

a3 [«

Schema: http://www.disit.org/km4city/schema é
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loading Static Data into KB
LYUC J‘Jﬂg_y dlalliC Vala IMtO \ND
Static or quasi Static “ sporadic
Data: PO, etc. 10T App

Semantic Reasoners ‘- -:%8

* The loading is performed via

— Proc.Logic / 1oT App, with a specific flow exploiting a MicroService/API of
ServiceMap, KB

— files of triples on a shared folder of the ServiceMap, KB, for massing
loading of Triples. For batch loading of triples
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Register Static Data on Snap4City KB:
1. ‘Regularize’ your data (csv)

2. Create your loTApp

3. Upload your csv

Pre-requirements:

* Available only for your Proc.Logic
/ App on premise and for
administrators

Load Static Data on Snap4City KB:

* Register Static Data on Snap4Cj TSR p— -
KB (point 1 and 2 on the right) : s =

* Connect the additional blocks
present in the 10T App and save
(‘Deploy’ button)

* Upload your csv

https://www.snap4city.org/596

“efeciled. BEFCT

Enabled
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Additional Option Only for ONPREMISE

Snap4City versions and for administrators

In case you need to upload ONLY on the
Knowledge Base a set of data containing
static data and dynamic data all together:
— Example: Cultural Events or weather
predictions
Use a predefined loT App available here
https://www.snap4city.org/594 (with the
copy and past method, you can create
your Mobile App)

Add:

— Inject block
— Function block
— Debug block

The function block must contain ...

Now you can see the triples to be
updated in the Knowledge Base in the
Debug Tab

Snap4City

User: paolucci, Org: DISIT =<, Node-RED

Role: ToolAdmin, Level: 6

My Snap4City.org

Qi) % Flow 1 Flow 2

A

> subflows & ’ Node

v input Name function

@ Dashboards (Public) [ Type function

o — 9 — Q
; inject timestamp function (== ftriplesToVirtuoso | ———— ' msg.payload in
@& My Dashboardsin All Org. ! | ¥ | }

/

@& Dashboards of My Organization

> output

(P T

Ban 'P'ﬁ’m‘

=7 Deply +

Flow 3 + info debug

"79b2b28 . eccl

The input message to be provided to triplesToVirtuoso has to have the following properties:

msg.user="dba" // the user of virtuoso to be used to access to virtuoso
msg.passw="dba" //the password

msg.method="POST" //the http method: GET, POST, DELETE, PUT
msg.url="http://virtuoso-kb:8890/spargl-graph-crud-auth?graph-uri=urn:graph:POls"

msg.triples="...
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Other
federated

Smart City
storage
/ ;;Zﬁ?‘l A number of KB s
Semantic Reasoners “-z:55 federated ~
EeEsLS (
= Federation | |__SCAPI g
Smart City |( )
| QURI Link apl, Ascap || 2UPeT
. il SCAPI
APl Manager (Optional) —
Cluster of Q/ OpenSearch
NIFI, OpenSearch for storage with in
front a cluster of NIFI NV N
kf;t GeoServer - ———

r>3 BI MSETVE‘ECENGI’

= =

ServiceMap | I\/.I»ulti/Super ServiceMap
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* ServiceMap is the main Tool to: Semantic Reasoners x5
— monitor the status of the Knowledge Base

— test queries and produce query and SmartCity API testing calls for developers
* Any kind of search (semantic, full text, etc.), routing,

— Access at the specific Graph Data base via LOG.disit.org
* ServiceMap is showing:

— only public data. Private data are not shown via ServiceMap but can be accessed via
Datalnspector

— data regarding a single Knowledge Base of the federated network of KBs. Each KB may
contain multiple Organizations.

— technical views for developers

e Super ServiceMap shows to you your private data and data which have been
delegated in Access to you.

* |n most cases we refer as ServiceMap to intend both Super and basic

* |n the installations on Cloud, the Super is the Default used by Dashboards, on
premise the basic ASCAPI are the default
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Main Organizations/areas
* Antwerp area (Be)

* Capelon (Sweden)

* DISIT demo (multiple)

* Dubrovnik, Croatia

* Firenze area (l)

* Garda Lake area (I)

* Helsinki area (Fin)

* Livorno area (l)

* Lonato del Garda (I)

* Modena (l)

* Mostar, Boshia-Herzegovina
* Pisa area(l)

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

* Santiago de Compostela (S)
» Sardegna Region (I)

* SmartBed (multiple)

* Toscana Region (), SM

* Valencia (S)

* Venezia area (l)

* WestGreece area (Gr)

klsiciTy)
Semantic Reasoners --r%s
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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=DISIT&fromSubmenu=false&sorts%5btitle_header%5d=1
https://dubrovnik.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Firenze&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Garda&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=Livorno&fromSubmenu=false&sorts%5btitle_header%5d=1
https://lonatodelgarda.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Modena&fromSubmenu=false&sorts%5btitle_header%5d=1
https://mostar-bosniaherzegovina.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Pisa&fromSubmenu=false&sorts%5btitle_header%5d=1
https://pontdugard-occitanie.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Roma&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==
https://sardegna.km4city.org/smosm/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Toscana&fromSubmenu=false&sorts%5btitle_header%5d=1
https://servicemap.snap4city.org/
https://valencia.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Venezia&fromSubmenu=false&sorts%5btitle_header%5d=1
https://westgreece.snap4city.org/
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Federated ServiceMap and Smart City API

To improve scalability, fault tolerance and i”::}
federation among cities:

— One entry point Smart City API for all zones

DINFO

IPARTIMENTO DI
INGEGNER
DELLINFORMAZIONE

L
mmm
wul €

— Multiple Knowledge base See performance assessment

At different levels:

— Among cities/regions

— Among data providers, Operators
By Means of:

— Smart City APl = Apps

— Smart City Ontology

— Dashboards/data analytics

— Organization independent

Snap4City (C), October 2023
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SSM20RION
Smart City
API
Independent service https://www.snap4city.org/
L o S L L | L e

MultiServiceMap/
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https://www.snap4city.org/MultiServiceMap/
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Snap4City

1IServiceMap

SuperServiceMap Draft Version

B _ Hi cre 14 | All Organizations Conseli - Hi
User: roottooladmin, Org: DISIT | N Sk R £ L g ~ 1 onselic HideMens
HE Hoot dbin et = | vigitéia Firenze o M15.ina 3 USERNAME: ROOTTOOLADMIN1 , ORG: FIRENZE
Public transport | Municipalities | Text Search | Address Search | Events | g :
LOGOUT { I 1 I I 4l Antwerp Massa =
Select an agency: a Helsinki 28 k] Lombarda ‘Search Categories |
[- select an Agency - v| DISIT 1" 8
My Snap4City.org Select a line: 2 T Casi g San = "1 || Regular Services | Transversal Services [
|| [~ select a Line - v| |3 3 oscana Pietrté¥erme no | O oo
Tour Again || Select a route: 23 Other 3 2 UE Ll De/Select All )
YT - Select a Route - v| | Garda Lake Dozz: 45 51 = Accom!n'odatlon -
Kyvat—F || Select a bus stop: 7 Sardegna % ] m EAdvertlsmg +
- Select a Stop - v‘ | Cagliari | 2 4 mAgricultureAndLivestock +
Dashboards (Public) i SR G EC' ilAndEdilEngi i
a3 m LonatoDelGarda | m 3 ivilAn ilEngineering +
o Show the Position of Vehicles 7 Py ‘ 2 Fd Fada B crisiarninctiving
My Dashboards in All Org. i} martoe: m (il <
Valencia | & @EducatlonAndResearch +
Dashboards of My Organization | | PontDuGard-Occitanie (sFem0) [: B eme +
. 2 | Dubrovnik B @& & +
My Dashboards in My Organization B WestGreece F 2 cal L,_I n T+
b - . ) i T < rvice
: o Sert - E | Mostar-BosniaHerzegovina Terny [oF e S
My Data Dashboard Dev Kibana C 64 S - e | > Momana dé aGovernmentOfflce 7
» 9 o (55650 g Pisa | &
| “Re4s 46 { HealthCare +
My Data Dashboard Kibana 19 i 2 e dd CAPELON 8 -
1% 48 cvo 15 2113 | Greece-UNISYSTEMS 3! B industryAndManufacturing +
Extra Dashboard Widgets v 1;'azios= di Garfa 39 2 & A TSR AT T [ImMiningAndQuarrying +
! B 55 [ 5564 | s 19 mShoppinqAndServi(e +
Notificator gionBiA ura g % 94 26 4 +
of the A, uan Alps £ EJU g # 2 15 | Bl rransferserviceAndRenting +
Data, my Data, OpenData v 2 5 5 o §5 83 B | B3 utilitiesAndSupply &
BariR ivit¢ Elwholesale +
42 4 540" S R Wholesale
- wavi o, 1 U S om
Knowledge and Maps ravessd A 72 7 d'.M.l)\GG“O cflyia 25 & PwineAndrood +
z 13 20 62 29 J S :
11| SuperServiceMap Draft Version i 78 = € z 268 Bff"ﬁ“" 5 [ss47] santasof | | Q [9) H
RIS Mep (tecare) ) J Camalore 2 ey a5 PA20Ia o 96 e AT4), 95 71 — —
S lgleiurlo 4 9 i S— N
W Service Map 3D (Firenze) 1 22 31 . )
e ) < 19 6 80 ia | Pistoia Agillana Vaiips i 21 Additional Filters
M Helsinki Service Map algae e 87 46&!&2&; < ‘ilcostxg,nu |S* rvice Model |
R ey Vﬁ } SasUmm 49 84 55 8500 546 ervice Mode
rvice Ma la 0 - A . = =
P P 49 46 m 87 : Qi€ N 93 z s (:sentinési | |search text into service |
i i Al Gl . | _——————
Al Garda Lake Service Map 89 686 capori 150 51 & o5 = & % 2 Value Type [select <]
W Cagliari Service Map v (w12) (0 = (A1) Altopascio % R - | N. results |—i—()_()——~¢—[
M Lonato Del Garda Service Map 56 12 304 1305 T o 3 223 - 51 18 = | Search Range |visible area v |
i 9 San Giuliano 9 25 Lastra a Si B Porgteoieve o 55
W Greece Service Map 15 TRl - 88 . = % FIOEN G o6 E — =
W Valencia Service Map P 0 = 469 =
; o = 2 08870 1553 . 1526 4 Poite A Ehpoi (22 ‘
M Pont Du Gard Service Map - o g2l 150 - e W ; 1
; - s - o ! = 4 : 539 ny (P2 3{ )
M Dubrovnik Servnc? Map 40 ca 95 San Minia%%q':‘ 198 591 ‘%pr%ﬁ ) : Rﬁ&élp 12 more than 4000 results, clustering
W WestGreece Service Map 58 8 Por 6. ra 14 = Sa Zlano - Incied43s At 36 | enabled
A Mostar-Bosnia Service Map 8 99 o in VG iPE;d;n = 22/al d'ATf0 4 =) 3 Focogr 20 T | | ] services 108102 of 108310
AlZ oy 202 . s ilabl
M Svealand Service Map C1l 2 3¢ Ponsstco oo coul = % 163 Fig[inﬂgtdamo avatiame
= astem' { P 23
M Bologna Service Map o 36 o 3 ve 17 40 = 5 201 = 58 488 ooy Rptenoa Feror ] o L | — (5573 |
U
W Roma Service Map S5439 3 Ta'va_rnelle = Santa B_'arba ' & & e € N
Pisa Service Map = Hide Menu no Peccioli Gambassi Certaldo vardi Pe{i‘ Cetinale B it et San(Giustino ¥

https: WWW. snap

city.org/MultiServiceMap/
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Federation of Smart City Services CSNADéc

Semantic Reasoners -r528

F{;—*ﬁ'(jﬁy | smar i == * Km4City Semantic Reasoner
Area 1 U ciy am 2|5 — . : o
8 e ServiceMap interoperability

Smart L ]] * Seamless for multiple
City 4P - &= 7] Mobile Apps

* Smart City API

S w)s Super:
e distributed access and

City API

SSM20ORION

Smart ity APl , = sharing services
* Each city control its own data
|| smart city * Final user can pass from one
API i =0 . .
city / area to another in

seamless manner: without
changing the mobile Apps

Snap4City (C), October 2023 63
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per, Nodes and SSM2ORION presents the same Smart City APIs.

e network of Super can be reconfigured dynamically
Multiple networks of Super can be realized as well
Distributed Searches via the Federation of Super are performed with o(1) complexity
Results from an API rest calls are provided in real time also when the size of the network is large
Dashboard widgets and Mobile Apps are enabled to use the Super
Clients can pass from one Super to another transparently: moving devices

e Nodes

do not need to permanently share data

data can be of any size, the data shared is typically public since users of different KB are different
and not refer to the same LDAP/KeyCloak authentication/authorization service.

may have different number of services
Services can be based on KB as well as on Brokers

Services managed as HLT of: Sensors, Sensor-Actuators, POI.

* Data of other HLTs are managed independently from the other SmartCity API such as: MyKPI, External
Services, WFS GIS, Heatmaps, special tools, etc. etc.

* The solution support disjoined nodes, federation and independent services

Snap4City (C), October 2023
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 POI, IOT Devices, shapes,.. ‘
 FIWARE Smart Data Models, | T mm
* |oT Device Models

* GIS, maps, orthomaps, WFS/WMS,
GeoTiff, calibrated heatmaps

 Satellite data, ;
» traffic flow, typical trends, .. o S ' Z
* trajectories, events, Workflow, .. | | \ ' - s

* 3D Models, BIM, Digital Twins, .. e | W |
 OD Matrices of several kinds, 7 A /
* Dynamic icons/pins, .. - 'E e T
* Synoptics, animations, .. = ENRZR
* KPI, personal KPI,.. (=g,
e social media data, TV Stream,

* routing, multimodal, constraints,

* decision scenarios,

S,
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Standards and Interoperability (6/2023) "’SNAV

Compliant with:

* loT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, Enoc&an;’
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, SNMP, 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, VMS
Milestone, ....

* 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,.. https://www.snap4citv.orq/65

 Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEX, ..

e Social:Twitter, FaceBook, Telegram, ..

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

 0S: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.

SN0 oo o=
o e Foundation (b/ F I Efffff E @ 15 -
Node-RED gOiO-X digital ecosysiern D@ SMMArt Cltg
’SET‘L network > Ckan @GJL @?S‘I"!“ 'ILaIia ,—3 EIII:III:;EEAELI:]F“E:
Wi i | DINFO | DISIT
% | FIRENZE | bSESimzone | TR NOIOGEs Las



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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User: roottooladmini, Org: DISIT | 2 - Hide Menu
Role: RootAdmin, Level: 7 e e — TS
| ' Public transport I Municipalities l Text Search I Address Search l Events i
LOGOUT
Select an agency:
ey, - select an Agency - v|
My Snap4City.org 5 Select a line:

\ Select a Line - VI
| Select a route:
Select a Route - V\

| Select a bus stop:

{ \- Select a Bus Stop - v
Position of selected Busses

lisdom

Dashboards

My Dashboards in All Org.

Dashboards of My Organization

My Dashboards in My Organization

’d " L o Yy ,
KB, ServiceMap

e G\orr\a‘e
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J

Service Map (Toscana)

Serviceuri: hitp
Name: METRO758

Nature: TransferServiceAndRenting
Subnature: SensorSite

Address: Lavagnini dir. Viale Strozzi (38)
DBpedia: "Spartaco_Lavagnini

w.disit.org/kmdcity/resource/METRO758

{ 2

Pasticceria
Caffée Marzocco Property/Value Type Value

avgDistance Not Available

oo - ~MP3 — Actual Selection
My Data D Dev K 2
D sl (Sewlce: METRO758

]

My Data Dashboard Kibana Bianchi

e L . o

Ponte degli Alpini

oo

Extra Dashboard Widgets ¥
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Cagliari Service Map Padiglione Arsenale

Lonato Del Garda Service Map
Valencia Service Map
Pont Du Gard Service Map Padiglione delle Ghiaie D

(o] Bastione Cav;
Porta a Faenza

:
BLaCecE D Laboratori dell'Opificio

@le Pietre Dure

Mostar-Bosnia Service Map .
Porta Santa
Maria Novella

WestGreece Service Map

Yo
\iale fuppe Stro
Svealand Service Map
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Pisa Service Map - Hide Menu

|
‘ Weather Forecast for Mucipality of : FIRENZE

Creating WKT

Service Map 3D (Antwerp)

Saturday Sunday Monday Tuesday Wednesday
Service Map 3D (Helsinki) o N
Producing POI triples for KB ‘ -
Load WKT on ServiceMap (Helsinki) 1 .bit é:loudy over/cgsl %‘983‘35(5: _398 l:%y c 5%8;?‘305}0
Load WKT on ServiceMap (Toscana) Firenze1610780220000

Load WKT on ServiceMap (Antwerp)

+
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< b avgTime 14.291604
& Cla i
C occupancy Not Available
Q
(3‘% concentration 825
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&)
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- Hide Menu l =

H Regular Servrcesl Transversal Services -

De/Select All
= Accommodation +

E Advertising +

g AgricultureAndLivestock +
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g CulturalActivity +

m EducationAndResearch +
m Emergency =
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@ Emergency_medical_care
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Ej Fire_brigade
First_aid
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rviceAndRenting +
UtilitiesAndSupply + 1
g Wholesale +

m WineAndFood +

Map: Struct.

Filter: |
|search text into service |

dei Cavalieri

Hotel Piccadilly =
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)
Caﬂ"eTNotr E . .
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Tourist House Liberty.
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snapality vs Formats

* Snap4cCity is capable to ingest and work with any format:

Data exchange: JSON, GeoJSON, XML, HTML, HTML5, DATEX, GTFS,
binary, etc.

GIS formats: WMF, WFS, heatmaps, ....
Table: CSV, XLSX, XLS, database, ...

Road graphs: OSM, triples, geoJSON, etc.
graphics: IFC, Shape, WKT, SVG, ...

archive file formats: zip, rar, 7z, tgz, pdf, ...
image formats: png, gif, tiff, geoTiff, ico, jpg, ...
ODM: JSON and other formats

Traffic Flow: JSON and other formats
Heatmaps: GeoTIFF, JSON, etc.

video formats: mp4, avi, mov, RTSP, ...

3D elements: GLB, DWG, IFC, etc.

e Search the format you need to cope on the search box of Snap4City
portall: Snap4City Supported Protocols, adding new protocols
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Data Inspector

MyKPI, MyData, MyPOI

My Groups of Entities
View/Set MyPOI on Tuscany
Data Table Loader (Excel)
POl Loader [Excel)

Harvest Satellite Copernicus Dat_.
File Manager
HeatMap Manager
BIM Server old
BIM Server New
BIM Srv Mew: Add

BIM Srv new: View

&2 OpenData Manager: Data Gate

0 [ v v I

OpenData Manager: Data Gate
Add Data Sources into the Platfo_
Doc: Data Table Loader
Doc: POl Loader

Doc: BIM, Digital Twin Local
High Level Types
Supported Protocols, HowTo add...
Interoperability & Standards

Copernicus Satellite Data


https://www.snap4city.org/drupal/node/65

UNIVERSITA DlNFO » IT Py ML D
DEGLI STUDI AR’TIMENT DI DISTRIBUTEDSY TEM
FIRENZE | BSERER cone ﬂma ) é SN Ap4CITY @g
| ' : 1 r | ~ S = - - -~
How to ingest with most relevant HLT
main_Highlevelypes | dstopien | ndopin

. IOT App/Proc.Logic or Create an Entity Model, Entity
Aol POI Loader (from EXCEL files) Registration, ingest via loT App
loT Devices, KPl multivariable, Create an Entity Model, Entity Registration, ingest via Data Table Loader (from EXCEL files)
WoT, Entities Instances broker (e.g., Time Series) or loT App/proc.Logic
Use GIS API from loT App/Proc.Logic, Create an Entity Load them on GeoServer

GIS data Model, Entity Registration, ingest via loT App/Proc.Logic

Use Snap4City tool to download satellite data and push

Sl them into the Heatmap Manager/GeoServer, via API

(seen in Course Part 3)

Compute the traffic flow and/or load them into the

Traffic Flow TrafficFlow Manager, via API (seen in Course Part 3)

Heatmabs Compute them and/or push them into the Heatmap (seen in Course Part 3)
P Manager/GeoServer, via AP|

OD Matrices Compute the ODM and/or push them into the (seen in Course Part 3)

OD Manager, via API

Produce them on some BIM editor, convert into IFC and .
BIM Models N 19t vertt (seen in Course Part 3)
load them on BIM Manager and server

Create them on MyKPI Manager, save/load by using loT

App / Proc.Logic and/or API (seen in Course Part 2)

MyKPI (single var)
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Snap4City Data Inspector

Switch To New Layout (Beta)
| T METRO729
User: paolo.disit, Org: DISIT : VALUE NAME: METRO729

Role: AreaManager, Level: 3
- OESCRETON  ESCRFTON €10ATA €I R R

N Ldsl Ldst LdsL LdsL
congestionLevel 109.37501 valle 4hours 24hours T7days * Now displaying in Standard Mode

2023-07- Last Last Last Switch to the Synoptic Mode to select MyKPls and sensors that you need for your synoptics.

08T17:15:00.000Z | value 4 hours 24 hours 7331"5 _

Last Last Last Last
value 4hours 24 hours 7 days

My Snap: i /. dateObsernved
Tour Again { Y vehicleFlow 1138.9792

nap4solutions.org
Keep data on target widget(s) after popup close: O

Dashboards (Public)
[

T Seandicel

Dashboards of My Organization

My Dashboards in My Organization ¥
& OpenSireetMap coniributors
My Data Dashboard Dev Kibana
Data sources
Extra Dashboard Widc _ _
All selected [26) v All selected (49) v All selected {910) v All selected {20} All selected (1782) + All selected [247) v All selected [51) + All selected (61) ~ Allselected (2) v

Data Management, HLT = High-Level Type!" Nature Subnature § Device/Model ValueName ¥ ValueType ¥ DataType %  ValueUnit %  LastDate ¥ LastValud  Healthiness

s I |oT Device TransferServiceAndRenting Traffic_sensor METROT92 orionUNIFI sensor_map 2023-07-0814:05:00

"":p'r“:p'. r"“}"—-‘d'-ar M}rPO| |oT Device erserviceAndRenting Traffic_sensor METRO793 orionUNIF] sensor_map 2023-07-08 14:05:00
My Groups of Entities loT Device erserviceAndRenting Traffic_sensor METROT13 orionUNIFI sensor_map 2023-07-0814.05.00
loT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI sensor_map 2023-07-08 14.05.00
|cT Device 'rj&rSewi:eAﬁcFeeqtil*g Traffic_sensor METROT orionUNIFI sensof_map 2023-07-0814:0500

|cT Device Tra i&rSe rviceAndRenting Traffic_sensor METROT7S1 orionUNIF] sensor_map 2023-07-08 140500

AyPOI on Tuscany

Data Table Loader (Excel) 16T Device TrajferServiceAndRenting Traffic_sensor METROTE0 orionUNIFI sensor_map 2023-07-08 14:05:00
1T Device TralgsferServiceAndRenting Traffic_sensor METRCT99 orionUNIFI Sensor_map 2023-07-0813:55.00

POI Loader [Excel)

Harvest Satellite Copernicus Data Hide colump
File Manager
HeatMap Manager vehicleFlow vehicleFlow - Day

BIM Server old

BIM Server New -I-l 3 9
BIM Srv New: Add

BIM Srv new: View

OpenData Manager: Data Gate

Snap4City (C), October 2023
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POI, Point of Interest

loT Devices, KPl multivariable, WoT Entities
GIS data

Satellite Data

Traffic Flow

Heatmaps

OD Matrices

BIM Models

MyKPI (single variable)

3D model data

Messages exchanged with Dashboards

Messages exchanged with Synoptics

Sporadically, for versioning

A set of values for each time instant of observation (dateObserved)
Sporadically, for versioning

An image for each time instant of observation (dateObserved)

A Traffic Flow network for each time instant of observation (dateObserved)
An Heatmap for each time instant of observation (dateObserved)

An ODM for each time instant of observation (dateObserved)

Sporadically, for versioning

A value for each time instant of observation (dateObserved)

Sporadically, for versioning or for model kind for example

A set of values for each time instant of observation (dateObserved)

A set of values for each time instant of observation (dateObserved)

¢“SNAP/ciry
HLT wrt to Time Series, GPS and Geometry

Yes/Yes
Yes/Yes
Yes/Yes
Yes/Yes
Yes/Yes
Yes/Yes
Yes/Yes
Yes/Yes
Yes/no
Yes/Yes

No/No
No/No

93



viel [

UNIVERSITA
DEGLI STUDI

« | FIRENZE

DIPART oD

NT
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DISIT 2

I i ¢“SNAP/crry B
— | —~ L 9
subStantiall y

* Entities are used to model Digital Twins and thus:

— POI, MyPOIl, KPI, MyKPI, IoT Devices, etc.
— including: metadata info, time series, GPS position, geometries, hyper Links,
and Actions which are links to tools/functions/processes to Act on them
* Complex Data such as used to model spec. aspects as Traffic Flow,
Heatmaps, ODM, BIM, TV cameras, 3D elements, .. :

— Are placed on map as an Entity plus additional information into a dedicated
<data> Manager

— Entity includes: metadata info, time series, GPS posizione, geometries, iper
Links, and Actions which are links to tools/functions/processes to Act on
them

Snap4City (C), October 2023
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Classification oy Natura/SuoNature
Semantic Classification
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Snap4City Data Inspector

Switch To New Layout (Beta)
| T METRO729
User: paolo.disit, Org: DISIT : VALUE NAME: METRO729

Role: AreaManager, Level: 3
- OESCRETON  ESCRFTON €10ATA €I R R

N Ldsl Ldst LdsL LdsL
congestionLevel 109.37501 valle 4hours 24hours T7days * Now displaying in Standard Mode

dateObserved 2023-07- Last Last Last Switch to the Synoptic Mode to select MyKPls and sensors that you need for your synoptics.

Last Last Last Last

Tour Again ) : vehicleFlow 1138.9792 value  4hours 24 hours 7 days

nap4solutions.org
Keep data on target widget(s) after popup close: O

Dashboards (Public)
[

T Seandicel

Dashboards of My Organization

My Dashboards in My Organization ¥
& OpenSireetMap coniributors
My Data Dashboard Dev Kibana

Data sources

Extra Dashboard Widc _ _
All selected (26) v All selected (49) v Al selected (917 All selected {20} v Al selected (1782) + Al selected [247) + All selected (51) + All selected (61) = Allselected (2) v

Data Management, HLT High-Level Type'* Value Name % ValueType % DataType % ValueUnit §  LastDate % LastValut  Healthiness

Datal (=18 DEVFE i ansferse '*.'. nd REﬂtil“g Traffic_sensor METROT92 orionUNIFI sensor_map 2023-07-0814:05:00
|cT Device ransferServiceAndRenting Traffic_sensor METROT7S1 orionUNIF] sensor_map 2023-07-08 140500

[ AP, M}' wdld, M:,'POI |oT Device TransferServiceAndRenting Traffic_sensor METRO793 orionUNIF] sensor_map 2023-07-08 14:05:00
My Groups of Entities IoT Device TransferserviceAndRenting Traffic_sensor METROT13 orionUNIFI sensor_map 2023-07-0814.05.00

loT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI sensor_map 2023-07-08 14.05.00
|cT Device TransferServiceAndRenting Traffic_sensor METROT orionUNIFI sensof_map 2023-07-0814:0500
Data Table Loader (Excel) 16T Device TransferServiceAndRenting Traffic_sensor METROTE0 orionUNIFI sensor_map 2023-07-08 14:05:00
1T Device JansferServiceAndRenting Traffic_sensor METRCT99 orionUNIFI Sensor_map 2023-07-0813:55.00

AyPOI on Tuscany

POI Loader [Excel)

Harvest Satellite Copernicus Data Hide columns metro7

File Manager
HeatMap Manager vehicleFlow vehicleFlow - Day

BIM Server old

BIM Server New -I-l 3 9
BIM Srv New: Add

BIM Srv new: View

OpenData Manager: Data Gate
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Any Entity has a Semantic Class:ﬂcat:on
Nature vy

H Accommodation +
LINKED OPEN GRAPH

& Advertising + /| Name: 778fcaed9e6cb2ai722f13c260aab5 1e
w AgricultureAndLivestock + ' ! 78 Nature: CulturalActivity

. . . . . : Subnature: Squares
E CivilAndEdilEngineering + SubNature E ¥

Piazza Santissima Annunziata

E CulturalActivity + S
) B : Cap: 50144
I,E EducationAndResearch + ‘ ) B educationandresearch = ‘ City: FIRENZE
u Eme rgency + = 5 Educational_support_activities - @ Prov.: Fl
o a Higher_education E phOtOS
|:_| 5F o n Language_courses w :@H ot
“ Environment [+ = E :erftonning_darts_s:hoo'lz-s a i —- - 2
o ost_secondary_education ” .
FinancialService + = B Pre_primary_education
(&
- o Pri _educati R - i
[ Governmentoffice '+ ® B rrvate igh,_schao » ‘
&) e s ] y 12 Descnptlon Al centro della piazza compare la
@ HealthCare + 8 R @ o statua equestre di Ferdinando |, Granduca di
o Private_junior_high_school - /4 .
@ IndustryAndManufacturing + [ .. e (¢ Toscana, ogera Qel Qlambologna ele qu
. . {." fontane marine di Pietro Tacca. Incorniciano lo
ﬂ IoTDevice + @Q}“’ spazio pubblico, colorato di scene di vita
E MiningAndQuarrying + §~ qu_otndgapa. m_onumentl di vario g_enere_: Pala;z_o
a Grifoni; il portico defla confraternita dei Servi di
E ShoppingAndService + ’0\7 Maria, opera di Antonio da Sangallo e Baccio d
u TourismService & ;7 o Agnglo: Ia chiesa della Santissima Annunzuatg
Accademia delle con il portico del XVII secolo; | ospedale degli
E TransferServiceAndRenting + Belle Innocenti del Brunelleschi

E UtilitiesAndSupply +

E Wholesale +
m WineAndFood + SK@S
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LYY )

DISIT Z
R RERE SNAp4C|TV

Point of Interests, PO/

mainly static cata

\ /
-~ ~ ||IEE| 25
P4 ~ —— — —

/ v\
7, %

"

> ®
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AND INTERNET I y
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* POLI: point of interest e somie [
* type: macro (nature) and subcategories (subnature)
* Position: GPS, address, telephone, fax, email, URL, ...
* Description: textual, multilingual, with images, ...
* Link to dbPedia, Linked Open Data %
* Links to other services |
— Not Real time data if any, please use Entities / devices | O B o g raci
connected: sensors data, timeline, events, prices, opening B e o
time, rules of access, status of services, status of queue, e S
etc..

* See transversal services on ServiceMap |
— Reqgular and. in test platform

€4adadadaadads

Police__headgquarters

SnapA4City (C), October 2023



* They are

— classified in terms of nature/subnature

POI, P

— relevant services with codified

to simplify the massive

oll1]

usvirsita | DINFO | DISIT ;
DEGL] STUDl PARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Recenean 0 | SgNEaer "0 CITY

r-l

DT Interest

FJ'
Piazza Santiszima Annunziata
LIMKED OPEN GRAPH

Name: 7 73fcaed9etcb2afT22113c260aab51e
MNature: Cultural Activity

Subnature: Sguares
| Digital Location |

E Accommodation +

E Advertising +

m AgricultureAndLivestock +
ﬂ CivilAndEdilEngineering +
g CulturalActivity +

@ EducationAndResearch [+

u Emergency [+

& +

D Environment +

B EducationAndResearch =
¥ Educational_support_activities
n

E FinancialService +

u GovernmentOffice +

ﬂ HealthCare +

@ IndustryAndManufacturing +
u IoTDevice +

m MiningAndQuarrying +
ShoppingAndService +

[:ap: 5D1 -1--4 u TourismService +
A ﬂTransferServiceAndRentin ¥
management of huge amount of POls City: FIRENZE e+
Phﬂt{:ﬁs m WineAndFood +

— mapped on Knowledge Base on
specific GPS location

— Do not move over time
— represented as PIN

-+ Dolnot have Time Sefies|for variable

over time
* May sporadically change over time

'_L__I_l = ‘ -

If:léscriptinn: Al centro della piazza compare |a
statua equestre di Ferdinando |, Granduca di
Toscana, opera del Giambologna e le due
fontane marine di Pietro Tacca. Incorniciano lo
spazio pubblico, colorato di scene di vita
quotidiana, monumenti di vario genere: Palazzo
Grifoni; il portico della confraternita dei Servi di
Maria, opera di Antonio da Sangallo e Baccio d
Agnolo; |a chiesa della Santiszima Annunziata
con il portico del XVII secolo; | ospedale degli
Innocenti del Brunelleschi
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Time Sernes c:r o2
JoT Davices, WyKPl, Entities, afc.
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DISIT Z
T e ¢“SNAP/crry o
What About 2 Time Series

* A set of data coming from an loT Device
with multiple sensor become a time series
of values for devices.

— For example: taking a new measure every
Sends a 10 minutes (Red Lines)

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

PARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

message — Non regular rates can be valid data as well.
* Each new measure in Snap4City is
Message conventionally time located in

timestamp: 02-04-2020 at 10:30, «dateObserved», which has to be Unique.

Tempe.rature; Ly — Only one message per dateObserved is
Humidity: 35 allowed

)

02-04-2020 10:30 34.5 23
02-04-2020 10:40 36.5 24

02-04-2020 10:50 36.0 22.5
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f la ) r (g J rr r / e r r - ™ - € - ™ ar - - &
me Serie By are datze 2k
J J _J 4 = 3 _J = U _J _J / - _J ~J . o B e .

* As soon as you have a variable changing over time = time series
— You are ready to get Future data, may be arriving in PUSH

— Recall and store historical data as well, but they have to be

* recalled in PULL with some loT App/Proc.Logic
e Loaded in PULL with some File or Data Table Loader

NOW!
Past, historical data.... Future data! ... predictions

——
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DISTRIBUTED SYSTEMS
T . p CITY
/ . . M

A LITNe series

(e

Color for missed

9 9

The messages posted on Entity Instances  device42  Entity Messages over time

/ 10T Devices can produce different m mm

effects on time series.

V1:5 9
Omitting the message would allow the v2: 10 10 12 4 5 18 24
broker to reuse the last data to fill it, as V3: 16 15 16 nu 18 30 null
for V5, which appear V4: 20 20 21 3 null null 29
e valid in all messages on graphs V5S: 25 55 55 55 )5 )5 75

* With holes in tables
Putting null values (as in V3) would .
produce a missing data and thus would .,
lead to create: 15
* interpolate line on graphs: dashed e

are actually continuous lines in

D 12/12/2022 13/12/2022 14/12/2022 15/12/2022 16/12/2022 17/12/2022 18/12/2022
aShboardS ———\]  —— 2 V3 V3 /5

 Empty values in the tables
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FIRENZE | 0&tRFSkuazione | TECHNOLOGIES LaB CITy he e '

r r r
/

P avices. Entities Instances N ¢

— r — \ — e A" )

J j/ ) - - J J o = 4 S ‘- & 444//‘ J J /

loT Device Variables

]ﬂi } » e dateObserved: ...........
&L \0 ‘ * Status: ready
o &1 loT Device * Temperature: 70°
7 U e Name: CM23 * WaterlLevel: 35%
loT Device Models e Model: Lavazza * UsedCapsBox: 30%
* Position: ....... * Power: OK
. . G ccommosston
* Conceptually are Devices with sensors/actuators, IN/IN-OUT E
* They are classified in terms of nature/subnature B oot 8 Prenomasioa
. . ¥ s St s
* For Searching and showing on maps and dashboards P
HLT of Devices/Entities can be: E:::::::i::::;?c: S s
HealthCare + @ private_infant_school
— (loT Device) Entity Models, for example: «personal coffee machine» ) trderytnianataciiog 8 2 B e o
— Entity name, for example: «mycoffemachinel», «CM23»
— Entity Variable, for example: «Temperature» - T

E Wholesale +

m WineAndFood +
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DEGLI STUDI ?F(z!ﬂm“mg Dlo R}\;sgiﬁgﬁu;ﬁ%s%TEMs
FIRENZE | D8trSimazione | TECHNOL OGIES LaB CITy
Mobile | s/Entiti

S J )

&ﬁrﬁ@ﬂﬁ\ﬁ\

ﬁwiﬁu?ﬁ\&

Mobile Entity/device Variables
 ID: BMWIJD7356HD

* dateObserved: ...........

e Status: ready

& - ﬁ > « Temperature: 70%
,,,,,,,, > CreD 7 sm Mobile Device e Gasoline: 35%
* Name: BMWID7356HD . T
Mobile Device Models . Model: BMW 318 Velocity: 231,3 Km/h
oael. « Position: 44.3223, 11.3432
* Spec:.... .

H Accommodation +
E Advertising +

* They are a special case of devices/entities J——
— they are managed as Devices/Entities in the system EZLZ"JZLT,I'}I;?&ZM § 5 mammtonra:
* They are classified in terms of nature/subnature % Ef
* For Searching and showing on maps and dashboards, they are different e £
HLT of Mobile Devices/entities can be: @ otonrminsntcuring & © B
— Mobile Entity Model, for example: «sedan» L —

ShoppingAndService +
— Mobile Entity Instance name, for example: «BMW JD7356HD», «Ford KO786KK» B v conmaning B
m UtilitiesAndSupply +

— Mobile Entity Variable, for example: «velocity» G wholesale

m WineAndFood +
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Sensors
e dateObserved.:...........
 [D:CM23

e Status: ready
* Temperature: 60°

H Accommodation +

IOT DEViCE ° Waterl_evel: 35% S:d\rfartli:ing;dr o
* Name: CM23 o UsedCapsBOX: 30% ﬁCig\.l\'IAnl:IEl:Ii!E.ngil‘leering +
* Model: Lavazza «  Power: OK B oot 8 @ essnsomasiomrn
+ 2
* Position: ....... . % =
§ Erronment
) Fin IServic Ber.
B oot ® 8
* They are classified in terms of nature/subnature ) dumsanimanutcing 3 2 21
. . E MiningAndQuarrying +
* For Searching and showing on maps and dashboards
HLT of Sensors/Sensor-Actuator can be: ELl?.?l?iii?iéf.fﬁi”f““"9*
— Sensor Device name, for example: «mycoffemachinel», «CM23» B winesnarood B

— Sensor/sensor-actuator is a variable of a Sensor Device, for example: «Temperature»

* They do not have a model, while, in KB, have a reference process from which their
real time data are collected from the field, from gateways, etc..
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-

/ -y /r r _r’ ' - ‘ Y = r ) = & =
KPIS, Key Perrormance indicators

Accomm:

* They are classified in terms of nature/subnature

e Typically associated with

— City or infrastructure, so that the GPS can be city -y
center oot o s g

Basic Sizes of Incoming Tourism

—_— Some date: 2019’ marCh 2019’ etc. Basic Sizes of Incoming Tourism of the Region of Western Greece 2019

10aocaasaaac 8!

Seoagoaaaeaaoenaaaa
S eEEETonD 222z
8 g 3 3 o 2 F g

Visits (in Receipts (in Nights (in Expenditure / Visit Cost / Night (in€) Average Length of
PY ° thousands) £ million) thousands) (in €) Stay
Fo r exa m p I e * Albania 132.9 265 225.8 1597 117.5 1.7
. . United Kingdom 47.7 17.9 345.8 375.2 51.8 7.2
— Number of Arrivals from France in March 2019 el ey
. * * * * R France 35.4 16.3 321.6 298.1 314 38
— Average price for hotels in 2019, downtown Oter 07 e 299
Total 817.0 2574 4,530.4 315.0 56.8 55

_ Net Income Of the reg|0n % of the total 2.2% 1.5% 1.9%
. . Source: BoG Border Research, INSETE Intelligence Editing
— CO2 saved in the April 2020
= TOta I n U m b e r Of Ve h iC I e S SO I d i n 2 O 2 0 Regions Countries of Origin L L] WL e Cost / Night (in €) Average Length of

Basic Sizes of Incoming Tourism of the Region of Western Greece 2018

thousands) € million) thousands) (in €) Stay

. k H | f 1 Albania 138.7 290 2229 2092 1301 16
Stoc Opt|0n vaiue O Alrport United Kingdom 42.6 135 180.6 317.6 743 43

0 . West Greece  Germany 713 26.0 466.5 365.1 55.8 6.5

* Note that in most cases: e w2 135 223 3007 512 60
Other 402.5 129.8 2,050.7 3224 63.3 51

— They are time series, change over time, by year o

% of the total 2.0% 1.4% 1.4%
— they can be managed as Virtual IoT Devices
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Classification of Varrables of

Deavices,

entities, Sensors, eic,
Data Dictionary

T
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4
0
0
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Snap4City Data Inspector

Switch To New Layout (Beta)
| T METRO729
User: paolo.disit, Org: DISIT : VALUE NAME: METRO729

Role: AreaManager, Level: 3
- OESCRETON  ESCRFTON €10ATA €I R R

N Ldsl Ldst LdsL LdsL
congestionLevel 109.37501 valle 4hours 24hours T7days * Now displaying in Standard Mode

2023-07- Last Last Last Switch to the Synoptic Mode to select MyKPls and sensors that you need for your synoptics.

08T17:15:00.000Z | value 4 hours 24 hours 7331"5 _

Last Last Last Last
value 4hours 24 hours 7 days

My Snap: i /. dateObsernved
Tour Again { Y vehicleFlow 1138.9792

nap4solutions.org
Keep data on target widget(s) after popup close: O

Dashboards (Public)
[

T Seandicel

Dashboards of My Organization

My Dashboards in My Organization ¥
& OpenSireetMap coniributors
My Data Dashboard Dev Kibana
Data sources
Extra Dashboard Widc _ _
All selected [26) ted (48) + Al selected (910) + All selected [20) All selected (1782) v All selected [247) v All selected (51) v All selected (61) v All selected [2) +
Data Management, HLT & High-Level 1, <= Nature Subnature § Device/Model ValueName ¥ ValueType ¥ DataType ¥  ValueUnit §  LastDate § LastValudkt  Healthmass &
& Datal TransferServiceAndRenting Traffic_sensor METROT92 orionUNIFI sensor_map 2023-07-0814:05:00
|cT Device TransferserviceAndRenting Traffic_sensor METROT7S1 orionUNIF] sensor_map 2023-07-08 140500
@ MyKPI, MyData, MyPOI 16T Device TransferServiceAndRenting Traffic_sensor METRO793 orionUNIFI sensor_map 2023-07-08 14:05:00
=] My Groups of Entities loT Device TransferserviceAndRenting Traffic_sensor METROT13 orionUNIFI sensor_map 2023-07-0814.05.00
loT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI sensor_map 2023-07-08 14.05.00

AVPOIl o cz
O T TS |cT Device TransferServiceAndRenting Traffic_sensor METROT orionUNIFI sensof_map 2023-07-0814:0500

Data Table Loader (Excel) 16T Device TransferServiceAndRenting Traffic_sensor METROTE0 orionUNIFI sensor_map 2023-07-08 14:05:00
\ Device TransferServiceAndRenting Traffic_sensor METRCT99 orionUNIFI Sensor_map 2023-07-0813:55.00

POI Loader [Excel)

[
Harvest Satellite Copernicus Data Hide columns

‘ YYYYYY Y

metra7
File Manager
HeatMap Manager vehicleFlow vehicleFlow - Da

BIM Server old

BIM Server New -I-l 3 9
BIM Srv New: Add

BIM Srv new: View

OpenData Manager: Data Gate
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*| FIRENZE | Bt | SEieen e é SNAP4CITV 08
HLT: Um]f]ed Classitication ror Data and Service!

L’l

|aT Device Variable lcTDevice oTSensor devicetest] orionUNIFI temperature temperature float 2021-10-1510:01:02 private (My Onwwni)

e salt

oC ®
|cT Device Variable laTDeav ol Sensor devicetest] arianUNIF humidity hurnidity float # . 2021-10-1510:01:02 private (My Cwn)
|oT Device Variable loTDevice cTSensor MyThermormeter_001 arianUNIFI temperature temperature float oC . 2021-10-15710:01:01 privates
|cT Device Variable loTDevice olSensor MyThermometer_001 orionUNIF huridity hurnidity float # . 2021-10-1510:01:01 private
|oT Device Variable loTDevice oTSensor adminTest] orionUNIFI termperature temperature string “C 2018-05-311916:05 . 2021-110-1510:01:00 | private (My Own)
|cT Device Variable IcTDevice oTSensor adminTest] orionUMNIFI humidity humidity string % 20158-05-311916:05 . 2021-10-1510:01:00 private (My O
|aT Device Variable loTDevice oTSensor arcodevl arionUNIFI temperature temperature float °C . 2021-10-15 10:00:59 i
|aT Device Variable leTDevice oTSensor rcodewv] arianUNIF] humidity hurnidity float % . 2021-10-15 10:00:59

4
Search

ime

tion |

Nature
SubNature
Dev/Model name} ::

Ownershi

Value Name
rganiza

Broker name
Value Type
Value Uni
Last Value
Healthiness
Last Check

0

Semantic
Classific.

- Last Date/T

High Level Types
4]
e

Technical | \qriables, names
SOU"CG Snap4City (C), October 2023

=
3
™
w
=
o
(o
c
m"ﬂ
29
-3




<%, | UNIVERSITA
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DELLINFORMAZIONE

DISIT . - > £ 0 ; e
S Main HLT diff. ¢Y*SNAPary &2

HLT: MyKPI e HLT: loT Device, Sensor Device, Data Tab Devic
: Industry and manufacturing : Industry and manufacturing
: Chemical . : Chemical

* Value Name: CloroParaffine * Value Name: Irrigator fioriera Gag
* Value Type: Density percentage * Value Type: Battery Level e
* Value Unit: % * Value Unit: V for each

variable

e Data Type: float mykpi * Data Type: float

e Last Date: 2019-02-25 «DateTime» e Last Date: 2020-04-01 12:59:00 «dateObserved»
* Last Value: 87.0 e Last Value: 5.18

e Healthiness: ‘ e Healthiness: ‘

* Last Check: 2020-04-03 10:28:12 * Last Check: 2020-04-03 03:28:12

* Ownership: private for xyz... * Ownership: public/private
* Organization: Firenze * Organization: Firenze
Single Variable for MyKPI an loT Device may have multiple Sensors/variables
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:[Bers | DINFO | DISIT : T

proti ol | R | C(' SNAP/ciTy 2
Jnitied Data and Services Model/Classificatio
Semantic SubNature ¢ Existsa Dictionary for the 4

Nature < | categories
SubNature They are related each other
and not all values are possible

) ] * Right setting leads to right
Technical meaning rendering on graphs / dash

Value Unit
Value Type 4 ]

\\/a]ue Unit

SnapA4City (C), October 2023

automated combinations and
processing

The Dictionary is used by
many tools
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e [ Universita | DINIFO | DISIT - 2 =
( G DI : aN"A=1 ' - (KM ]
PIRENZE | i5ecn, (s FO7 @Xalin pJ e SNAPcrry &

Power

Technical meaning Value Type

ﬂ \

Value Unit Value Unit Data Type Data Type

mW KW Integer Float

Link to Friend Sensor as ServiceURI: \/alue Type

%' \

Value Unit Value Unit Data Type Data Type

URL KW String, URL Float
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)

Example of Energy and its Value Unit

Snap4City Dictionary Editor for Data Fields

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

+ Insert new Dictionary element

Filter by Dictionary type ~

Boats_and_shi. subnature Boats And Ships Renta TransferServiceAndRenti..

Bollard subnature Bollard TransferserviceAndRent... EE
Bookshop subnature Bookshop ShoppingAndService EE
bool wvalue unit boolean dali_com_error, dali_dim... EE

Botanical_and... subnature Botanical & Zoolog. Gardens CulturalActivity EE
Boxoffice subnature Boxoffice Entertainment m E
bpm value unit Beat per minute average_heart_rate, avera... EE
v brightness_flag wvalue type Brightness Flag string EE
broken_bikes value type Broken Bikes integer mE
Building_and_... subnature Build. & Indust. Clean. Activ. Envirenment EE
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Data Type

* Value Types have only a few number of Data Types because they
represent how the data area treated into the system

* Therefore: main Data Types are:
— Float: numbers with decimals large as you like, etc.
— Integer: numbers, booleans (0/1), etc.

— String: url, links, names, id, descriptions, status code, etc.
— Json: structured data, vector, matrices, etc.
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lOoT Device Model and Devices Data

Dictionary: updated at 11/2022

ns://www.snapécity.org/818

loT Device Model and Devices Data Dictionary: updated at 11/2022

View Edit Track Access control Convert

Any update and addtion to the dictionary of snap4city.org has to be requested to snap4city@disit.org

if you have your own instance of the platform you can define your own dictionary and request a copy of the snap4city.org dictionary

The dictionary is used into the |oT Device Model definition, in mapping smart data models, and in creating full custom devices.

https:/www.snap4city.org/drupal/sites/default/files/image_from_word/fil...

value type Description possible value Units Possible Data Types
actuator_canceller Actuator Canceller string
actuator_deleted Actuator Deleted integer
actuator_deletion_date Actuator Deletion Date timestamp string
air_quality_index Air quality index float
altitude Altitude m float,integer
angle angle deg float
annual_CeHG6_average annual_C6H6_average ppm, mg/m3, pg/m? float
annual_CeHG6_exceedance_count annual_C6HG_exceedance_count # integer,float
annual_CO_average annual_CO_average ppm, mg/m3, pg/m? float
annual_CO_exceedance_count annual_CO_exceedance_count # integer,float
annual_NO2_average annual_NO2_average ppm, mg/m3, ug/m?3 float
annual_NO2_exceedance_count annual_NO2_exceedance_count = integer,float
annual_03_average annual_O3_average ppm, mg/m3, ug/m?3 float
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Refer to
0T
Device: 45

|OT Device:
45B

|OT Device:
45C
IOT

Device: X2

¢“SNAP/ciry @,T@

* Devices and POl may refer to:

— loT Devices/Entities, POI, MyKPI,
Heatmaps, etc.

— The Links may change over time

 MultiDataMap can be used for
navigation:
— Among: loT Devices, POIl, MyKPI
— Automated focus
— Accessing Time Trends
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"id":"ThermalBOX1",

"type":"thermalbox",
"dateObserved":{"type":"string","value":"2022-02-24T17:15:34.609Z2"},
"latitude":{"type":"float","value":"43.76965"},
"longitude":{"type":"float","value":"11.25570"},

"SHTdevice":{"type":"string",

"value":"
"camb5lcount"{"type":"string","value":"datamanager\Vapi\/vl\V/poidata\/17058000"},
"camb52count"{"type":"string","value":"datamanager\V/api\/vl\V/poidata\/17058001"},

http:\V\\V\www.disit.orgVkmd4city\/resource\/iot\/orionFirenze2\/Firenze\/\SHT20lab _new"},

Value Type: Identifier

Value Unit: ServiceURI //any query: such as those of the Selector
Data Type: String

Snap4City (C), October 2023
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 POI: codified metadata, static GPS, + info, no time series

* Entity Instance / loT Device: static GPS, Info, variable data, Time
Series

— Sensors and actuators
— Entity Mobile / loT Device Mobile: if dynamic GPS

 MyKPI: dynamic GPS, - info, single variable, Time Series

* Heatmaps: matrices on some area, Time Series

* Traffic Flow: road segments with flow density, Time Series
 OD matrix: different parameters, Time Series

Part 4
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How to ingest with most relevant HLT
main_Highlevelypes | dstopien | ndopin

. IOT App/Proc.Logic or Create an Entity Model, Entity
Aol POI Loader (from EXCEL files) Registration, ingest via loT App
loT Devices, KPl multivariable, Create an Entity Model, Entity Registration, ingest via Data Table Loader (from EXCEL files)
WoT, Entities Instances broker (e.g., Time Series) or loT App/proc.Logic
Use GIS API from loT App/Proc.Logic, Create an Entity Load them on GeoServer

GIS data Model, Entity Registration, ingest via loT App/Proc.Logic

Use Snap4City tool to download satellite data and push

Sl them into the Heatmap Manager/GeoServer, via API

(seen in Course Part 3)

Compute the traffic flow and/or load them into the

Traffic Flow TrafficFlow Manager, via API (seen in Course Part 3)

Heatmabs Compute them and/or push them into the Heatmap (seen in Course Part 3)
P Manager/GeoServer, via AP|

OD Matrices Compute the ODM and/or push them into the (seen in Course Part 3)

OD Manager, via API

Produce them on some BIM editor, convert into IFC and .
BIM Models N 19t vertt (seen in Course Part 3)
load them on BIM Manager and server

MyKPI M '
Create them on My anager, save/load by using loT (seen in Course Part 2)

MyKRlisinglewvar) App / Proc.Logic and/or AP 129
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FIRENZE | BSERShnzone | 8NG5S e CITY <=

Aow to ingest POI

. IoT A or Create an Entity Model, Entity
POI, Point of Interest PP ) Registration, ingest via loT App
POI Loader (from EXCEL files)
loT Devices, KPl multivariable, Create an Entity Model, Entity Registration, ingest = Data Table Loader
WoT, Entities Instances via broker (e.g., Time Series) or loT App
GIS data Pose query from loT App, Create an Entity Model, Load them on GeoServer

Entity Registration, ingest via loT App

Ingestion of POI
* Their structure has been described previously

* They do not change over time = they do not have dateObserved
* Open Data referring to services on the territory can be regarded as POI
POI Loader to perform the automated loading of new POI
* There is also a MicroApplication which allows to load MyPOI one by one, and a
procedure to pass from MyPOI to POI can be activated by the RootAdmin
POl may be modelled as Entity Instances / loT Devices

Snap4City (C), October 2023 131
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POJ Loacdler, from Excel Files
(for authorized AreaManagers)

M Data, myData, OpenData =

» Data Inspector

MyKPI, MyData, MyPOI

My Groups of Entities

View/Set MyPOI on Tuscany

Data Table Loader (Excel)

https://www.snap4city.org/731

Snap4City (C), October 2023 141
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* They are

— classified in terms of nature/subnature

POI, P

— relevant services with codified

to simplify the massive

oll1]

usvirsita | DINFO | DISIT ;
DEGL] STUDl PARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Recenean 0 | SgNEaer "0 CITY

r-l

DT Interest

FJ'
Piazza Santiszima Annunziata
LIMKED OPEN GRAPH

Name: 7 73fcaed9etcb2afT22113c260aab51e
MNature: Cultural Activity

Subnature: Sguares
| Digital Location |

E Accommodation +

E Advertising +

m AgricultureAndLivestock +
ﬂ CivilAndEdilEngineering +
g CulturalActivity +

@ EducationAndResearch [+

u Emergency [+

& +

D Environment +

B EducationAndResearch =
¥ Educational_support_activities
n

E FinancialService +

u GovernmentOffice +

ﬂ HealthCare +

@ IndustryAndManufacturing +
u IoTDevice +

m MiningAndQuarrying +
ShoppingAndService +

[:ap: 5D1 -1--4 u TourismService +
A ﬂTransferServiceAndRentin ¥
management of huge amount of POls City: FIRENZE e+
Phﬂt{:ﬁs m WineAndFood +

— mapped on Knowledge Base on
specific GPS location

— Do not move over time
— represented as PIN

-+ Dolnot have Time Sefies|for variable

over time
* May sporadically change over time

'_L__I_l = ‘ -

If:léscriptinn: Al centro della piazza compare |a
statua equestre di Ferdinando |, Granduca di
Toscana, opera del Giambologna e le due
fontane marine di Pietro Tacca. Incorniciano lo
spazio pubblico, colorato di scene di vita
quotidiana, monumenti di vario genere: Palazzo
Grifoni; il portico della confraternita dei Servi di
Maria, opera di Antonio da Sangallo e Baccio d
Agnolo; |a chiesa della Santiszima Annunziata
con il portico del XVII secolo; | ospedale degli
Innocenti del Brunelleschi
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* To help you to upload POI data in short/zero time  https://www.snap4city.org/731

— Start from Excel Files, they should be formatted some how or well formatted according to our guidelines
(model provided)

* https://www.snap4city.org/drupal/system/files/private/POIl_loader_template.zip
— Custom upload for each Organization is possible on the provided IOT App/Proc.Logic
* To enable you to

— create dashboards from them according to
different views and nature

Data Table Editor

|OT App/Proc:logic

The Administrator can load on KB

SnapA4City (C), October 2023 143
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[RENZE

User: roottooladmini, Org: DISIT

Das

Role: RootAdmin, Level: 7

iboards (Public)

My Dashboards in All Org.

Das

boards of My Organization

My Dashboa in M

My Data Dash

rd Dev Kibana

My Data Dashboard Kibana

Extra Dashboard Wi

Moti

ficator

Data, my Data, OpenData =

m

Data Inspector
MyKPI, MyData, MyPOIl

Groups of Entities

)l on Tuscany
)ata Table Loader (Excel)

POI Loader (Excel)
Harvest Satellite Copernicus Data
HeatMap Manager
ColorMap Manager
TrafficFlow Manager

BIM Server old

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

o0

LO

—

'S
—

jaer

+

"SNAP/city

POI Loader (Excel)

ergaPOI2.xlsx

Created

ergaPOI2.n3

— General Guidelines

Do you have a question? Send us an email: snap4city@disit.org

' Use "Previous" and "Next/Save" (not browser navigation) buttons to move to previous and next pages
! Avoid using special characters in cells (For example,|?)
' Avoid using special characters in file name (For example,|, /& @3, 7,12
) Avoid using special characters in sheet name(s) and column headers (For example, blank

space,|/#,@9%,.[\1\")

)" Avoid using too long names for file name, sheet name(s), and column headers (maximum 50 characters)
0 : S : ders

Tue, 29 Jun 2021
13:28:24 GMT

Fresh_placesxisx

Not Created

Fri, 71 Jun 2021
14:28:40 GMT

POI_citycare.xlsx

Created

POI_citycare.n3

Fri, 1 Jun 2021
12:28:48 GMT

Snap4City (C), October 2023
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POl Structure, EXCEL
nameENG, abbreviationENG, descriptionShortENG, https://www.snap4city.org/731 Manual
descriptionLongENG

Phone, Fax,

refPerson

secondPhone, secondFax, secondEmail,

secondCivicNumber, secondStreetAddress

notes

timetable

photo
Otherl, other2, other3

Postalcode, Province, city

https://www.snapdcity.org/drupal/system/file
s/private/POIl loader template.zip

streetAddress, civicNumber

Latitude, longitude

Snap4City (C), October 2023
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The structure of Excel File is fixed

UTF8 characters can be used into the values
and not in the device name neither on field
names

Follow the guidelines in the first page and
the instruction during the upload

POl Loading is performed via an loT App
which produces triples

— They are verified and loaded by some
administrator

Any AreaManager can upload POI data sets
but only specific dedicated responsible for
data upload can actually load being owners
and responsible of the IOT App process,
which can be customized also.

getAccessToken

manageEiementldList ToProcess

composegetDataTableUr!

Snap4City (C), October 2023
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compaseElementidlistUr!

msg.url

caseB - without

etPOIRequest

msg.payload
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) Snap4City Architecture
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Data Table
Loader registration
|OT App/Proc.Logic for : =
POl Loader Semantic Reasoners®=-=:z¢
10T Device

Model Registratiop

IOT App/Proc.Logic for
Data Table Loader

Data Table

SURI Link

IOT Device
Registration
NGS| ©
S
Data Loader |OT Device Time Series FILARE NIFI, OpenSearch

Real Time data
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\

Entity Directory:

Smart Data Models

loT Data Models
Digital Twins

9\4

1 Node RED
Social Media
BM g5 €D loT APP /
Gateways, satellite ProcLog

External Services

Web Scraping
Tv CAM streams

On Edg
On Cloud

I loT App I

APl Manager . ..
\ Smart Applications
F ration —] Waste Park Light
Smart City API | I
Energy Environment
Yy Open$earch _ -
Maintenance || .....
=
— Apps Mobile App
Visual Analytics tools

Entitylnspector

a SNAP/ciry

/ Web and Mobile Apps

Business Intelligence CSBL

n) BI MSE?‘VEI’.CEH(EF

Data Managers

—

t t f’ python’

] Studio

Data Analytics:

ML, Al, XAl

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: l1oT App, Data Analytics, ... J

N

09/23
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@

FIWARE

subscription no

API Manager

NGS Cluster of & OpenSearch
Real Time for storage with in
Masstve data flow front a cluster of
enterigg NIFI, OpenSearch NIFI
Massiv@data row & GeoServer
exiti ng 03 BIMservercenter /

Platform Automation: )

Node Dy

loT Apps, Proc.Logics,
Python, ...

Platform Control and Management

(studio Data Analytics: ML, Al, XAl @ python’
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Directory Features vs Users Roles (07/23)

By using IOT Manager AreaManager ToolAdmin/ Proc.Logic/IOT App
Directory and: RootAdmin microservices

Sensor/Actuator Browse, use Several Tools X X
Delegate API, .. X X X
Discovery KB, API, .. X X X Yes
Devices/Entities Browse, use Several Tools X X X Yes (use)
Create, change, delete API, .. X X X Yes
Register in Bulk API, .. X X Yes
Delegate, Change Owner API, .. X X X Yes
Discovery KB, API, .. X X X Yes
Models (S4C, Fiware) Browse, Use X X X (Yes)
Create, change, delete X X X (Yes)
delegate, change ownership X X X
Brokers Browse, use use Browse, use X Yes (use)
Register/change/Delete X
Deploy Orion Broker ToolAdmin
Delegate X
Periodic Update X
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DOae-Re)

=
L |
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&
&

Jiscovery on Proc.LogicC

a fiiter nodes Flow 1 Average temperat| | temperatures loT-Directory-in loT-Directory-Out || ¥ | 4 ||| info | debug gashboa ¥ R pont E e typesatoniode
" 5
et . L] feedparse
= - ) @ P ~ v
inject [ J[j fimestamp v 5"“—: ) Celsius temperature ( :—..__‘b lson (=" http request () et node properties
e B vaar
S4CLogDev Device Name”

u catch ;‘ 18/22018, 01:08:34 node
N sg.payload :string(2

{ status ) (8 ][] imestamp o (— ) F peratu > ) temp3oto
1 ! B h @ connected : s ari
lnk O st e ~ A
J stringl2 S4CioT Cestna, |
o= g ) B v
e J a . dece 57
o I X q ) ) registration f 1
hp 0 (\_/ Fiware Orion Query (> () aggregator () . ’ Seroed
g ) b . b 56" o San Mar
[ websocket O ey
[ ; : g ‘
! P Y ‘ 1emp3010 ( ——/ convert temp [
" e "? @ conn i .
— E v node properties
‘ \_ fiware orion ¢\
e Device-based search Value-based search | | % i ) ( 3
520 L_J SanGlul\ano et ‘gnj Signa \r( P/o\masf(ieve g
‘amgp - Terme erreto Guidi ) .
A ted by devi
garegated by device types | ] Pisa RiceEchio Empolr d : L_
~ output ® Retrieval Map search ~ \ i Bibblena
" B Cascina, San Miniato san Casciano Reggello
» map in'Val di Pesa
~ ~cesgamo msgnago oveto 7 Corste smanza P ol TR 2w e Ponsacco
E +|J SERT s FHN A W:k)/ oSy ! Z- W\ Castelfiorentino Eolinevadamo
S I\ Ecions ¢ 1 Sty T Sor | & | Collesalvetti Greve in Chiantl
4 Gf - AT o Uy S s v == " v oy Sansepolcro
T o 2 mbath N iVorno ertaldo \
J— =2l ‘“”2‘"\"\\J f\.g‘ 7 Momeva%rchl \
O mgt ‘ 3 / Paapiado \
R (< —1 \ [cosatorgine . v Bucine 3 \
2 | VA S} eloar=T 2 Poggibonsi Citta di Castello
#|[¥ - 1 Lombardia = 1 ]
« Coravsgoio s | Rosignano - A
me > Marittimo Volterra Leaflet | © OpenStreetMap contributors
~viecais X
’m X L A Misnese { Th 5
| 3 Avviareqrasss \ﬁ\ AN ‘\\Muygun/ N » Key 1 3568dcdf-3167-4ee7-ac05-91d3a9668chs
N 9 N it =
\ Vaesino / / \\ ~— Key 2 5e26b980-402e-4853-9edc-664e025254¢8
\ ot o A Leaflet | © OpenStreethiap contributors
O] -~ Name -~ Type -~ Context-Broker
O ARDUING,_ST_4203 Lght crionUNIMI have been generated automatically for your Keep track of them. Details on info
[] ARDUINO_ST_4204 Mtion_Detecton cronUNIMI
[0 ARDUING_ST.: Sound_LV crionUNIMI
[J ARDUINO_ST. Presence_Detection_E orionUNIMI
[0 ARDUING_ST_ Fousr_Nster e Checkl
[0 ARDUNO_ST_4213 Power_Meter S oronUNMI
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e B = &
DISIT /
DISTRIBUTED SYSTEMS

AND INTERNET

TECHNOLOGIES LAB

-

- rﬁ ‘f y rr‘r‘ - -
Benerits or Registration on Direc

&

The registration implies the automated production
of the Digital Twin Device into the Knowledge Base
— Registration of the Entity on Brokers and KB

— Activation of the Storage “DataShadow” for historical data
access

— Activation of all the relationships

— Activation of Discovery mechanisms via Entity Directory,
KB and SCAPI, etc.

— Activation of Dashboard Wizard (after a few minutes), and
Data Inspector

Snap4City (C), October 2023
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DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

DISIT X ﬁ?}
DISTRIBUTED SYSTEMS
T SNAP/city &

e rAae B  IDaAacietrat) T .Y A
ACTIVITIeS Tor Registration on Directory

 Manual Registration

— From scratch Single Device / Entity Registration Manual or automated
—> Entity Directory / loT Directory Registration

— From a template (the templates are called Models) of Entities/Devices
* Automated Registration for bulk/massive registration: N Entities
/ Devices
— From loT App/Proc.Logic on the basis of some Models from loT App

— From loT App/Proc.Logic loading a CSV (with or without a reference
loT/Entity Model)

— Programming from scratch or from a Model

— On the basis of some EXCEL file with data by using the Data Table
Loader, which create model, devices and data

— Etc.

U
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Entity Instances, loT Devices

Show delegated devw. Show public dev. Show my dev. Show all dev Add new device

Switch To New Layout (Beta)

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

5how| v|er1tries

My Snap4C

Tour Again

1dd79caad5f6771afad4fd38e692c8542022-12-05T18:54:13.000Z oricnUNIFI File fileModel MYOWNPUBLIC active

www.snap4solutions.org

Dashboards (Public)

Edit
alert_1610543238306 orionUNIF] event AlertGereric  [ENTIENVEE  active Bl B Q [ VIEW |
Dashboards of My Organization
My Dashboards in My Organization [+] alert_1610548534047 oricnUNIFI event AlertGeneric MYOWNPRIVATE active m E @ m
My Data Dashboard Dev Kiban ) : .
y Data Dashboard Lev Kibana alert_1610613189703 orionUNIFI event AlertGeneric MYOWNPRIVATE active m m @ m
Extra Dashboard Widgets -
Data Management, HLT alert_1610629197473 orionUNIFI event AlertGeneric MYOWNPRIVATE active Eﬂ E @ m
Knowledge and Maps ~ ) . )
g % = orionUNIFI event AlertGeneric MYOWNPRIVATE active @
; Search Device Location on Map Eﬂ EE m
Pr‘c:-r:eszlrug L-Dgli_E ,' 10T App - 3 ,,
e e orionUNIFI  event AerGeneric  [ENNEWAE ocie En EEA @ =
& My IOT Sensors and Actuators
e —— orionUNIFI event AlertGeneric | [Nz g | active | eDiT [l DELETE | @ [ VIEW |
& Entity Instances, loT Devices
B 10T Brokers orionUNIFI event AlertGeneric MYOWNPRIVATE active Eﬂ E @ m
# FIWARE Smart Data Models
# Entity Models/loT Devices orionUNIFI event AlertGeneric | [N ud | active | eDim [l DELETE | @ | VIEW |
& 10T Devices Bulk Registration R
[} Doc: IOT Directory and Devices
[} Create an IOT Device Instance { . Leaflet | @ OpenStreetMap contributors Previous . 2 3 4 5 12 Next
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ST What you can do
* List and browse your devices and those received in delegation

* Change ownership, control the delegation -
* Edit, Change, delete all paramerters

* View on map and view all data
* See details

B  alert 1610548534047 orionUNIFI event AlertGeneric active | DeLeTe ® ) [ViEw |
Broker URI: https://brokerl.snap4city.org Broker Port: 3080
Kind: sensor Visibility: MyOwnPrivate
Device Type: event Forrnat: json
Protocol: ngsi MAC:
Model: AlertGeneric Producer: disit
Longitude: 11.241117 Latitude: £3.776703
Device Uri: http:/;Aww.disit.org/km4cityfresource/iot/orion UNIFI/DISIT/alert 1610548534047

Organization: DISIT
Owner: undefined

Kl: 442ca781-af56-490f-atch-36d88blbcdSc K2: 6ab20551-e4e5-4c0d-8777-d0721175cfb0
Created on: 2021-01-13 15:35:4]
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Add a new device

Info 1OT Broker Pasition Static Attributes Values Info 10T Broker Position Static Attributes Values
Custom v
Device Identifier Model Latitude Longitude
Device Identifier is mandatory o Latitude is mandatory Longitude is mandatory
Device Type Mac Address
o — ]"*. \ /Calenzino
I+ ]
'3 Q lt,a i
| — P T
Edge-Gateway Type Edge-Cateway URI — A
#
o .. o
‘;1 Carmignano ¢ 17y ]
600 sec i LN 2/t | /nesm‘{? a
Producer Frequency i > A
oK MRS VR
) Generate Keys
Private v
Ownership
Info |OT Broker Position Static Attributes Values
KEY1 KEY 2 --selectanoption-- v v
Value Name Value Type Value Unit Data Type

Value name is mandatory Walue type is mandatory Ok

Ok
m Refresh rate v 300
Healthiness Criteria Ok

Add a hew deVice —-selectan option-- A hd

Value Name Value Type Value Unit Data Type
Info 10T Broker Position Static Attributes Values Value name is mandatory Walue type is mandatory Ok Ok
Refresh rate v 300
~ sensor -
Healthiness Criteria Ok
ContextBroker Kind Remove Value
Context broker is mandatory Ok
v v
—-selectan option-- v v
Protocol Format -
Device protocol is mandatory Device format is mandstory Value Name Value Type Value Unit DataType
Value name is mandstory Value type is mandatory Ok
- Refresh rate v 300

Ok
Healthiness Criteria Ok
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Entity / De

pvice: Attril

-

| G

¢“SNAPcrry 2!
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IOT Broker
IOT Broker
Info
Position

Static attribute

Static attribute
Static attribute
Static attribute
Values
Values
Values

Values

Broker: OrionUNIFI
Protocol: NGSI

ID: “park45”

GSP Position: 43.12, 11.34

Description: “parking
massaia”

Location: “Via Massaia”
Civic Number: 3
MaxCapacity: 456
dateObserved: Timestamp
FreeSlots: Integer, #
Humidity: float, %

Temperature: float, celsius

park45
GSP Position: 44.12, 11.12

23-12-2019T720:13:12...
345

25,5

34

Snap4City (C), October 2023

park45
GSP Position: 44.14, 11.13

23-12-2019T722:13:12...
356
25,5
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o1 Device Management ror All, Developers

|OT Devices

User: paolodisit, Org: DISIT
Role: AreaManager, Level: 3
LOGOUT Show delegated dev. Show public dev. Show my dev. Show all dev. Add new device
My Snap4City.org — ) @
Show| v|entr|es Search: | |
Tour Again
Dashboards (Public] Device Identifier %| 10T Broker %| Device Type %| Model % | Ownership 4| Status 4| Edit Delete Location View
DECETEE S @ MY O EREEL TR B alert 1610543238306 orionUNIF event AlertGeneric MYOWNPRIVATE active Ea EEd G =
My Dashboards in My Organization
B alert 1610548534047 orionUNIFI event AlertGeneric | MYOWNPRIVATE | active @
My Data Dashboard Dev Kibana - e m E m
Extra Dashboard Widgets B alert 1610613189703 orionUNIF event AlertGeneric MYOWNPRIVATE active | EDIT| | DELETE | G =
Data, my Data, OpenData
Krowled A B alert 1610629197473 orionUNIFI event AlertGeneric MYOWNPRIVATE active Eu | DELETE | @ =
Knowledge and Maps ~
0T Applications  ~ 8  alert 1610714974380 orionUNIFI event AlertGeneric MYOWNPRIVATE active [ epir N DELETE | G [ ViEw |
IOT Directory and De!
S —— 8  alert_ 1610715864347 orionUNIFI event AlertGeneric MYOWNPRIVATE active Ed EmEm Q@ =
® 10T Sensors and Actuators
& 0T Devices B alert 1610715997465 orionUNIF event AlertGeneric MYOWNPRIVATE active | EDIT| | DELETE | G =
E 10T Brokers
& 10T Device Models B  &lert 1610717002089 arionUNIF] event AlertGeneric MYOWNPRIVATE active Eu | DELETE | @ =
& 10T Devices Bulk Registration
L Dl el ] D sz B alert 1610717247691 orionUNIF event AlertGeneric MYOWNPRIVATE active | EDIT| | DELETE | G =
[  Create an |10T Device Instance
4 CiEate an o7 bevice Mods! B alertI610717428876 orionUNIFI event NS ¥\ OWNPRIVATE active [ epim [N DELETE | @ =
[ Add an IOT Device into Snap4City -
4 \ 3
= Resource Manager ~ . ] A )
Showing 1to 10 of 108 entries i 5 i - )
Development Tools - Previous - - : N N ! Next
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Developers can

* Manage their own Devices

MW MYOWNPRIVATE

\

— Edit/Modify, Delete, view, send messages, etc.
— Pass the ownership of a Device to another user

— Delegate in
Device - alert_1610543238306
* READ_ACCESS the loT Device to other users wemy [ osmen | om
* READ_WRITE the loT Device to other users Add new delegation
* MODIFY the IoT Device to other users READ_ACCESS

Confirm READ_WRITE
MODIFY

Delegated username can't be empty

— See and change the Delegations

Current delegations
Delegated user Kind

e See Delegated IoT Devices, =

e See Public loT Devices,
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Supposing that User User45 has the Device D34 !

THUS: User45 can delegate Device D34 at User DD12 for

— READ_ACCESS. This means that User DD12 can read the values/data of
Device D34, real time and historical

— READ_WRITE. This means that User DD12 can

* read the values/data of Device D34, real time and historical
* Send messages to the broker to add them for device DD12

— MODIFY. This means that User DD12 can Modify structure of Device
D34, for example: changing the name of variables, etc.
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Del

(e
(e

0Q
p_\
&

delegate my |]‘|
device T

L o

To delegate a certain
device to some other
user

¢“SNAP/crry j‘
[o]]

/‘ '
‘| KJJQ

Edit delegate-my-device node
Delete
£+ Properties

Authentication envdatacollection

#Select Device | A DeviceDiProva

Kind READ _ACCESS

=d

Group

Celegated Group Delegated

& =

W

User Delegated | READ_WRITE
MODIFY -

You must have an account with Snap4city to use this node. You can register for one here

o
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vianagement

( / -r‘J - - 1 ) \
simpliriea Device |
Snap4City My IOT Sensors and Actuators

Switch To New Layout (Beta)
My Sensors Delegat eNsors
User: paolodisit, Org: DISIT and Actuators and Actuators

Role: AreaManager, Level: 3

My Snap4City.o @

Tour Again Show| 10 v |entries

Search: | ‘

ap4solutions.org

T $| VvalueType #| DeviceType #| Owmesship b| Stawus Sk
Dashboards (Public)
1dd79caa95f6771afad4fd38e699c8542022-12-05T18:54:13.0002 timestamp File MYOWNPUBLIC active @
Dashboards of My Organization
My Dashboards in My Organization 1dd79caa95f6771afad4fd38e699c8542022-12-05T18:54:13.000Z entity_desc File MYOWNPUBLIC active @
My Data Dashbeoard Dev Kibana
1dd79caa95f6771afad4fd38e699c8542022-12-05T18:54:13.0002 entity_desc File MYOWNPUBLIC active @
Extra Dashboard Widgets
Data Management, HLT = 1dd79caa95f6771afad4fd38e699c8542022-12-05T18:54:13.000Z entity_desc File MYOWNPUBLIC active @
Knowledge and Maps *
X 1dd79caa95f6771afad4fd38e699c8542022-12-05T18:54:13.0002 description File MYOWNPUBLIC active @
Pri sing Logl 10T App ~
Entity Directory and Devices 1dd79caa05f6 7T 1afa04fd38e60908542022-12-05T18:54:13.000Z description File MYOWNPUBLIC active @
& My IOT Sensors and Actuators
® 10T Sensors and Actuators 1dd79caa95f6771afad4fd38e699c8542022-12-05T18:54:13.0002 description File MYOWNPUBLIC active @
& Entity Instances, IoT Devices
B 10T Brokers ~ .
alert 1610543238206 status event MYOWNPRIVATE active
& FIWARE Smart Data Models
s Models/| vice
&  Entity Modelsfor Devices alert_1610543238306 timestamp event MYOWNPRIVATE active @
& 10T Devices Bulk Registration
[} Doc: IOT Directory and Devices X .
: alert 1610543238206 timestamp event MYOWNPRIVATE active @
[ Create an 10T Device Instance
O Create an 10T Device Model 1 »
[ Add an IOT Device into Snap4City Showing 1to 10 of 1,045 entries ) ~ B
Previous 2 3 4 5 05 MNext

< Resource Manager =
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FIRENZE | Betquen e | RBRETEL e SN Ap4CITY

Simblitied Add Device:® ¢ / Trol Lol [:
simpiitied Aad Device: only rrom ivioae
Snap4City My IOT Sensors and Actuators

Switch To New Layout (Beta)
My Sensors Delegated Sensors
User: paolodisit, Org: DISIT and Actuat and Actuators

Role: AreaManager, Level: 3

LOGOUT -

......

Add My New Device
My Snap4City.org
Select I_at|tude/|_ong|tude on Map

Tour Again

Calenzano
>elect an option

Identifier Model
Dashboards (Public) Dievice ldentifier is r atary Device Model is mandatory

www.snap4solutions.org

Dashboards of My Organization

- z { 4
My Dashboards in My Organization Latitude Longitude 5 — Aeciporiy
Latitude is mandatory Longitude is mandatory N H_ﬁ_ﬂ;’]’:fgo
My Data Dashboard Dev Kibana 3 ; Vespucei
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g the Entity/Device Model notes!!!

Jsi

* Once performed the Entity/Device Model,
a number of Entities/Devices can be
produce using the model as a Template

Ll

— NOTE: the produced Entities/Devices are not
going to change if the Entity/Device Model is
modified.

— Your biscuit is not changing if the template is
modified after the printout
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a)FIWARE Smart Data Models, versioning, and harvesting the
standard repository

b)Entity Model / 1oT Device Model which are accessible into the
Snap4City environment

c) Excel files by using Data Table tool, which extracts the model
from the excel table and automatically creates Entity Model / |oT
Device Model, Entity Instances / 10T Devices and data attached to
them

d)Creating a custom Entity Model / loT Device Model in standard
Snap4City format via Entity Directory / loT Directory
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IRENZE | ERHE. | AL NAPicity
FIWARE Smart Data Models -- Lik

Library
FIWIRE Smart Data Models Library

)

User: roottooladminl, Org: DISIT —
Role: RootAdmin, Level: 7 Sh0w| 10 w |entries Search: |

a8
=

Name ¥ Subdomain ¥ Domain Version
Alert Alert CrossSector

OT Directory and Devices Anomaly Alert CrossSector

My 10T Sensors and Actuators Battery Battery CrossSector
ors and Actuators
: BatteryStatus Battery CrossSector
IOT Devices
IOT Devices Management StorageBatteryDevice Battery CrossSector
|OT Brokers

StorageBatteryMeasurement Battery CrossSector
FIWARE Smart Data Models

IOT Devices Bulk Registration

. Complaint CallComplaints CrossSector
Ext. MS Broker Dey Discovery P P -

Ext. MS Broker Discovery ComplaintsCollection CallComplaints CrossSector
Ext. Broker D eriodic Update

Rules for Discovery ComplaintsOrganization CallComplaints CrossSector
es y

E
®
E
E
=
|
& 10T Device Models CallUser CallComplaints CrossSector
E
&
|
&
|
E

QLD 10T Crion Broker Mapping Rule] . )
QR Showing 1to 10 of 441 entries .

[J Doc: IOT Directory and Devices Previous

[J Create an IOT Devi 1stance

[J  Create an 10T D

[J AddanlO

= Resource Man
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Lonnections among entities

Entity Model Entity Instance
(10T Device Model) (10T Device)

Broker
Broker
Info
Position

Static
attribute

Static
attribute

Values

Values

Values

Values

Broker: OrionUNIFI
Protocol: NGSI

ID: string

GPS: lat, long

Description: string

MyAddinfoSURI: string

dateObserved: Timestamp

FreeSlots: Integer, #

TodayCarSURI: string

Temperature: float, celsius

ID: “park45”
GSP:43.12, 11.34

Description: “parking massaia”

Entity Message
at 23-12-2019T20:15:00

park45s
GSP: 44.1256, 11.1234

23-12-2019T720:15:00

FreeSlots: 345

TodayCarSURI:
“http://......... /CarNF126GD”

34

Snap4City (C), October 2023

Entity Message
at 23-12-2019T720:30:12

park45
GSP: 44.1259, 11.1233

23-12-2019T20:30:12

FreeSlots: 234

TodayCarSURI:
“http://......... /CarGF789KK”

34
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* ID:is the unique identifier for reconnecting Temporal Instances with registered Entity / Devices S

* Static Attributes: « 3
— Are typically associated with instances of the IOT Device. e
E.g.:, You have a set of parking areas, each of them is located in a specific street, and has its one

name, etc.
— Different kinds of attributes can be set for each SubNature. Their definition has to be prepared into
the Knowledge Base © for automated indexing.
* Values: they are time varying variables (temporal values/instances)
— They change over time, the timestamp of the time series is conventionally «dateObserved» in
Snap4City
— In new SensorMobile HLT, also GPS can be changing over time as in the MyKPI
* NOTE for:

— names/IDs: Spaces or strange characters are not allowed in the. Please use simple alfphanumeric
strings, it is a limitation of many solutions including Orion Broker and increase interoperability of

your data.

— Values of attributes and variables: can be UTF8, but similarly, they do not accept: () <>
values

— https://fiware-orion.readthedocs.io/en/master/user/forbidden characters/index.html

“ ¢,

;= into
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 |OT Broker

— Name of the Brokers: among those
registered

— Protocol: NGSI, AMQP, MQTT, etc..

* |nfo

— Name (ldentifier)
— Model: Custom or Model ID

Format: CSV, JSON, XML.

— DeviceType: ..

— MAC address: ...

a string..

optional...

— Service/Tenant............
— ServicePath..........
QT Broker Info Position Sta tributes Values
SO i ‘z:‘;mr
F?:otoco F?rmat

— Edge-GW: Raspberry, Android,
— Edge-GW: URI

¢“SNAP/crry o
Entity / Device Model (1)

OT Broker Info Position Static Attributes Values

— Producer o :
— Owner o
— Freq: ..... Sec E— R
— Keys: K1, K2 i

oo . Ge e Keys

Ownership

Snap4City (C), October 2023
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Entity / Devi

\ AN Firenz
s i N e ANTIETIGO
NS -~ rl! yespucci

Lastra a Signa Q~\\-lr

) Firenze
1\ "

A —_— n g i ;
¥, / Scandicci BaghoaRipoll © A
AR A A / 2 > :
Montelupo /\ A
Fiorentino :
A, N
e BN R,
Aa
A
A
Impruneta
A a

IOT Broker Info Position Static Attributes Values
Latitude Longitude
Latitude is mandatory Longitude is mandatory
AL AT \\ __'\ ‘ ‘7 X -}/ 3 ‘A A R )
' + I ) ! e, AN A }/ A A i / FS
q ta \ A \ -~ /\
= "o ) | / A |
[ 48 Carmignano 7
/Fiesole A
A ) ! A A /

A

A

A ) A
A

Pontassieve

A
AN

¥ ‘;«3 Reggello
Leaflet | ® OpenStreetMap contributors

Confirm
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General Info

ol Broker

Static Attnibutes

chargingStatevalue charging_state [Chargiiv some coded status [staiw string v
Value Name ValueTyp Value Uni Data Type

Ok Ok Ok

Refresh rate 900

Healthiness Criteria Healthiness Value

stationStatevalue charging_station_state v some coded status (starw string v
Value Name Value Typ Value Uni Data Type

Ok Ok Ok

Refresh rate 900

Healthiness Criteria Healthiness Value

dateObserved timestamp (Timestamg v timestamp in millisecors string v
Value Name ValueTyp Value Uni Data Type

Ok Ok ke

Refresh rate 900

Healthiness Criteria Healthiness Value

chargingState charging_state [Chargiiv some coded status (staiw string v
Value Name ValueTyp Value Uni Data Type

Ok Ok Ok

Refresh rate 900

Healthiness Criteria Healthiness Value

stationState charging_station_state v some coded status (stal v string ~
Value Name Value Typ Value Uni Data Type

Ok Ok Ok

Refresh rate 900

Healthiness Criteria Healthiness Value

Add Value

184
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From a

e Static Attribute of an Entity Instance to another Entity Instance, as

highlighted in green in previous table.

* Dynamic Value/Variable of an Entity Message of an Entity Instance to
another Entity Instance, as highlighted in green in previous table.

* the example reports a

— static connection and
— dynamic connection to change the car at a given timestamp, note
also change of position and other parameters, if needed

Snap4City (C), October 2023



& ‘0 A Non s'lcur0| disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/METRO759

App @ Maps & Google M Gmail ¥ SnapdCity @ Snapd [E] Calendar B Translate 4 Google Scholar Cita.. ofg DISIT o DISITold ) Facebook @ DataCe

p

hitp:/wwwow3 org/1999/02/22 rdf-syntax-nsFtvpe Ihttp:/www. w3 org/ns/sosa/'Sensor

hitp:/wwwow3 org/1999/02/22 rdf-syntax-nsFtvpe Ihttp:/Swww disit org/kmdeity/schema® Traffic sensor

hitp://'www w3 org/ns/ssn/implements http:/wwwr disit org kmdcitv/resource/iot'traffic

hitp:www disit org/kmdcnty/schemazhas A ttribute Ihttp:/Swww disit org/kmdcitv/resource/1o0t'onon UNIFLDISITMETRO 75%9/avgDistance

hitp:wwrw disit orgkmdcrty/'schemazhas A ttribute

http

arwowr disit org kemd caty)

TESOUICE,

10t/oronUNTFT/DISIT/METRO 758 'occupancy,

|h_tt];:-’.—'“1=n\'_ disit.org kmdcity/schemazhasAttribute

| hitip

erwowr disit org kemd eaty)

IesSoOurcey

'1ot/orionUNIFTDISITMETRO 759/ thresholdPerc

|MQ::'-

|ll'm e disit org kmd ety schemazhas A ttribute www disit org/kmdcity/resource/1ot/ornonUNIFTDISIT METRO 759/ speedPercentile

|Il't1:r:-".—'w\n\'_ disit org km4dcity/'schemazhas Attribute |Mn:.-'-’vn\'w. disit org/kmdcitv/resource/iot'orion UNIFLDISITMETRO 739/ dateQbserved |
http:/waw disit org kmdcityschemazhasAttribute lhttp:/www disit org kmdcity/resource/iot/orion UNIFLDISIT METRO 759/ ave Time

hitp:www. disit. org/kemdcity/'schemazhasAttribute Ihttp:/Swwwe disit org/kmdeitv/resource/1ot orion UUNIFL DISITMETR O 759/ concentration

hitp:www. disit. org/kemdcity/'schemazhasAttribute Ihttp:/wwww. disit. org/kmdcitv/resource/iot/ orion UNIFIDISIT METRO 759 vehicleFlow
hitp:/www disit org/kmdcity/schemazhas A ttribute Ihttp:/Swww disit org/kmdcity/resource/1ot' onon UNTFLDISIT METRO75% average Speed
hitp:www disit org/kmdcnty/schemazhas A ttribute Ihttp:/Swww disit org/kmdcityv/resource/1ot/ononUNIFLDISITMETRO 759/ congestionl evel

hitp:wwrw disit orgkmdcrty/'schemazhas A ttribute

http

arwowr disit org kemd caty)

resource

/10t'ononUNTFLDISITMETRO 758/ anomalvl evel

|htt]; Jwwrwow 3 org/ns'sosa‘observes

| hitip

erwowr disit org kemd eaty)

IesSoOurcey

value

tvpe/average_vehicle distance

|ILTD:-".-'“T\1\'_1T3 .org/ns'sosa observes |MQ::'-’“‘“1T. disit org/kmdcity/resource/value_type/average_wvehicle_speed |
|Il'm Swmarwow 3 orgns/sosa’observes |Mn Jareow disit org/kmdcitv/resource/value tvpe/average vehicle time |
http:/waw w3 org/ns'sosa’observes lhttp:/ v disit org/kmdcity/resource/value_tyvpe/vehicle concentration

hitp:/'www. w3 .org/ns'sosa’observes Ihttp:/www. disit. org/kmdcitv/resource/value_tvpe/vehicle speed percentile

hitp:/'www. w3 .org/ns'sosa’observes Ihttp:/www. disit. org/kmdcitv/resource/value tyvpe/vehicle threshold perc

hitp-//'www w3 org/ns/sosa’observes http:/www disit org kmdcitv/resource/value_tvpe/vehicle flow

hitp-//www w3 org/ns/sosa’observes Ihttp:/www disit org kmdcitv/resource/value type/timestamp

hitp:'"www w3 org/ns'sosa’'observes Ihitp:/wwwr disit orgkmdcitv/resource/value_tvpe/anomaly_level

|htt]; Jwwrwow 3 org/ns'sosa‘observes

| hitip

erwowr disit org kemd eaty)

resource

[value

tvpetraffic_congestion

|ll‘ttr wwrwow 3 org/nsssn ' hasSystem Capability

|Mn e disit org kemd eaty)

resource/

10t/ oron UNIFLDISIT METRO 759/ system Capabalaty

|ILT1L'.—'Dur1_ oclec.org/INET/TUUNIS fiware iot-liteZexposedBy | Mn arwwr disit org/kemdeity/resource/iot orionLTINIF]
http:/wwrw disit orgkmdcityy/'schemazprotocol "ngst”

hitp:/www.disit.org/kem4dcity/schema#format "json"

hitp:/www.o w3 org/2003/01 'geo/wgsfd postlong 11.25673

hitp://schema org/address] ocality "FIRENZE"

hitp://schema org/name "METRO739"

hitp://schema org/strectA ddress "Lavagnini P.zza Della Liberta' {38)"

|Ilm Jiwmarww 3 org 200301 'geo/wes84_posElat

[l43.78278

|Il‘t1:r:-".-'“1=n\'_ disit.org/kemdecity/schemazisInRoad

|MQ::'-’“‘“1T. disit.org/kmdcitv/resource RTO4801 703 772TO

|h_tm Swarw w3 org(2003/01 'peo/wes8d posfocometry

||"POTNT( 11.2567300796531 43 782779693604)" " =http:/www openlinksw. con1-'schemas."vj_t‘trdﬁ?—"Geometry}|

http:/werw disit orgkmdecity/'schemazmodel "metrotrafficsensor”
hitp:www.disit. org/kem4dcity/'schema#producer "metro”
www.disit.org/kmdcity/resource/iot/traffic marorganization DISIT

¢“SNAP/
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UNIVERSITA INFO
GEGNER

DEGLI STUDI DIPARTIMENTO DI

F I RE N Z E B'ELELﬁ;NFORMAZIONE

Viany lol Device

Cc SNAPcrry
' |OT Device Model!!!
Example: Chargin

()

* Prerequirements: only

for AreaMana ger users ot o Broker statictroumes Valuss
) f f chargingStateValue charging_state [Chargiiv some coded status (statv string v
If you have a set o
sensors with the same | )
Refresh rate v 200
fe a t u re S’ Healthiness Criteria Healthiness Value
stationStateValue charging_station_state v some coded status (statyv string v
- yO u Ca n C re a te a Value Name \_.’alueTyp Value Uni Data Type
model and then a set ” _
. Refresh rate 900
of instances (loT skt s s el
D eVi C e S) i n CO m p | i a n Ce dateChserved timestamp (Timestamg v timestamp in millisecor v string v
. Value Name Value Typ Value Uni Data Type
with the model (not
time consumin g an d Healthiness Value Edit Model - ChargingStationModel Refrech rate =00
1 1 : Healthiness Criteria Healthiness Value
avo I d I n g e r ro rS) Automatically generated General Info : : falu ) - _ - " -
Key Generation chargingState charging_state (Chargiiv some coded status (statv string v
o | OT D i re Cto ry an d e N IE > Value Name t’élueTyp Volue uni] @ | Data Type
. . EdgeGateway Type ContextBroker
Refresh rate 900 R Val
D ev I C e S > II OT D ev I Ce ) nasi R Healthiness Criteria Healthiness Value
M O d e I S > N eW IVI O d e I Protocol stationState charging_station_state some coded status [starv string v
b u tt O n - > Value Name t’élue vpd G | I\Cfa\lue unif 8| Data Type
Format
Refresh rate 900 Ri val
- Healthiness Criteria Healthiness Value
Confirm
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Jevices, exploiting a ivioae
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My IOT Sensors and Actuators

0 v entries Search:

Device Identifier Value Type $| Device Type
1dd79caadsfeT 7 afad4fd30 timestamp File
1dd79caac er desc File
1dd79caadsfieT 7 afad4fd30 entity_desc File
05T18:54:13.000Z entity_desc File
1dd79caa05f6T T afad 4 fd38es 12-05T18:54:13.000Z File
B - My IOT Sensors and Actuators
1dd79caad5fET T afad4fd 3 12-05T18:54:13.000Z & File

User: roottooladmini, Org: DISIT

5
alert 1610543238306 status event Role: RootAdmin, Level: 7 LS i Add New Device

alert 1610543238306 timestamp event Locout

alert 1610543238306 timestamp My Snap4City.org

Select Latxtude/Longltude on Map

Ca\enu‘no

ng 11010 of 1045 entries
My Dashboards in All Org

ibrovni rage Person
Dashboards of My Organization Dubraynik]otahAverage Persol

Identifier Model
My Dashboards in My Organization De e Ok

Extra Dashboard Widgets ¥

Notificator i Longltude

Vespucei

Data, my Data, OpenData ¥ 7 2
16d71349-2eb6-454¢-84f1-ae54fd3617ce 4e7dbd20-77ea-4412-8aed-8e352d055093 AR —) -
s
A

i Pomassueve
|renze S——

Knowledge and Maps ¥
KEY1 KEY 2 X
S(anduu

f N
10T Applications These keys nave been generated automaticaly f ce. Keep track of them. Details on info A Bagnoampoh\ 2

Montefupo
10T Directory and Devices Fiorentino 4
Mo 0 ra S ce d N /s

# My IOT Sensors and Actuators
@ 10T Sensors and Actuators
A

& 10T Devices Locality v] Dubrovnik Remove
s Impruneta

10T Devices Management Value s
H 10T Brokers
& (0T Device Models

- e
& 10T Devices Bulk Registration Submit Device

& (0T Broker Periodic Update setting

Subnature

Leaflet | © OpenStreetMap contributors.

Add Attribute

& 10T Orion Broker Mapping Rules
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Add Entity / Devices, exploiting a Model

My IOT Sensors and Actuators

J u st B u a n I OT D eVi c e a n d User: roottooladmini, Org: DISIT
register: SigFOX, MQTT, NGSI o

( Fiwa re ), cee My Snap4Cityorg Add My New Device

@ Dashboards

— Atta C h t h e m by @ My Dashboards in All Org. 1 X Zijz:: LatitUdECLOTgi‘/tU‘de o= f-\43p

Dubrovnik Total Average Person

@ Dashboards of My Organization
* Models Identfier Model

@ My Dashboards in My Organization

— A range of protocols, & e st e | |
formats, approaches Bl

Data, my Data, OpenData ¥
16d71349-2eh6-454e-84f1-ae54fd3617ce 4€7dbd20-77ea-4412-8aed-8e352d055093

W Knowledge and Maps ¥
KEY1
These keys have been genera

KEY 2
automatically for your device. Keep track of them. Details on info

10T Applications ¥

Create your own devices: R

& My IOT Sensors and Actuators -
ol Subnature

TORE IS ey ) % A N (4 :
A d M @ 10T Sensors and Actuators Ad N % S
r u I n O’ & (0T Devices Locality v Db 2 :
& 10T Devices Management
= g Value T Leaflet | © OpenStreetMap contributors
10T Brokers =
— Raspberry, s

- Android,
— LoraWAN + Arduino, ) )
— etc. Secure Communication: HTTPS,

TLS (K1, K2), Certificates
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My IOT Sensors and Actuators

[ ] [ ] [ )
Addition of Static [
Role: RootAdmin, Level: 7 My Devices | Delegated Devices | Add New Device

LoGout

Attributes of the

Dashboards
Select Latltude/Long!tude on Map

[ J
E n I I n n My Dashboards in All Org. )
ol N Calenlano
- : Dubrovnik Total Average Person | AN ).
—1 .

Dashboards of My Organization
Identifier Model

My Dashboards in My Organization

T [ ]
I o D ev I c e Extra Dashboard Widgets ¥

Notificator Latitude Longitude
Firenze

3 s mand