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Entity Directory:

APl Manager

Smart Data Models
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/ Web and Mobile Apps

Smart Applications

Park

Waste

Light

Energy Environment

Maintenance

Mobile App

Apps

Visual Analytics tools

Gateways, satellite

ProcLog

ML, Al, XAl
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P . wOpenSearch | __,
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B GIS loT App Data Analytics:

Event Driven

Business Intelligence CSBL

Dashboard Bld & Mng

Service Map

HLT Manager
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3D Digital Twin
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Third parties solutions
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On Line Training Material (free of charge)
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Ist part 2nd part 3rd part 4th part 5th part 6th part 7th part 8th
g . Data Ingestion |System and Deploy| Smart City APl: |Design and Develop
O Dashboard IOT A IOT Network, Data Anal
ot Lol PP S AN aes processes Install Web & Mob. App Smart Solutions
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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:
* https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf

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

— Client Side Business Logic:
* 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), June 2024
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Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

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

*  Web page: Hitps://www.snapdcity.org

s https://twitter.com/snapdcity

w.facebook.com/snapdcity

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

Phone: +39-335-5668674
Linkedin: htt
Twitter: https:

FaceBook: https

8]

ww.linkedin.com/in/paolo-nesi-849ba51/
.com/paolones
www facebook.com/paolo.nesi2

0

]

]

(P T

Eiﬁ%%ﬁgﬁ

o - ?ﬁm-

¢“SNAP/ciry

* https://www.snap4city.o
rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf
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DINFO

* Powered by

5NAD4Tech

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
s htips apdcity.org

ebook.com/snapdcity
https://www.youtube.com/channel/UC3tAOO9EBNba8f2-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- +39-3135-54AR474

'.'\I'\II II
EGLI

|
FIR I'\/J

ano‘
ISIT, _
ESLotes Lan

Eii?lmg
c—"ﬁm-

SNAP/crry

https://www.snap4city.org/d

ownload/video/Snap4Tech-
Development-Life-Cycle.pdf
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Register on WWW.snap4city.org 0T anddataWorld | o7 pppiications

— Subscribe on DISIT Organization

* You can:
— Access on basic Tools

— Access to a large volume of Data
— Create Dashboards

t
— Create |OT Applications e
— Connect your IOT Devices GVe/:\ ger
E : : . Nalytics, m PMment, 4 ith fuy
— Exploit Tutorials and Demonstrations Chine Ja, SO for Dat5
rnj
’ etc.
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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

Data Ingestion Strategy and Orientation
Ingestion of Points of Interest with POI 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), June 2024
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Living Lab A

GO!

Community
Building

subscription to
applications

. Manage

C|ty Apps & Dashboards,

Users pe rsonal User Engagement
services

Promote
Applications &
Dashboards

7

-

collaborations

Upload context
Open Data

celerating

City Operators

Resource Operators
agreements
networking

Connect
10T/IOE

Connect external
Services

Collaborative

Data Ingestion and
Analytic algorithms

Advanced Smart
City API,
MicroServices

CUSNAPIICWV Fostan

Inhouse
companies

tutorials

_ Tech
documentation providers
workshops Category

Associations

Monitor Produce City experiments
. 10T Applications &
City Platform 7 E Dashboards
Advertisers AL LB
hackathons Dashboards for City Help
) desk Corporations
events . . Case
Large Ic_ilcle;smg,- Studies
. old services
Industries partnerships Research
groups
Early Adopters
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* Analyze
* Alerting, Early

Warning
* Support Decision

N Smart City
* Plans Engine
* Prescriptions
* |[nform
* Suggest —
* Engage CHE
e Research L . Data: Public and Private, Static and Real Time ]
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Agile Development Life Cycle by sprint

Smart Solutions
(f fr
Sprint

Sprint

SnapA4City (C), June 2024
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Development Life Cycle
Smart Solutions

Data Discovery
Data Modeling
Data Analytic
Userinterface +
Business Logic

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

@ Deploy

@ Deploy
@ Deploy
@ Deploy

loT App,
Proc.Logic

ML, Al, XAl
Python, RStudio

Special Tools
Userinterface
Dashboards
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A

-
=

P
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Validation
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Entity Directory: APl Manager —
Smart Data Models \ - Smart AppllcatloPs
loT Data Models . Feth?::IO:PI D — Waste || Park || Light
- : | Smart City | I
Digital Twins o e Energy || Environment
@n wyOpenSearch [ __ -
@@ Maintenance || ...
. Gt I Puand _stora e 1
Q f Dl 3 @ Apps Mobile App
@ e KB, graph_ Visual Analytics tools
Brokers “» GeoServer | Entitylnspector , , '
, Q @ ) Business Intelligence CSBL
g e gy Data Managers ashboard Bld & Mng

!" pgthon

\ Node RED
ocial Media h) ] Studio
<>
B GIS loT App Data Analytics:

Gateways, satellite

ProclLog.

ﬁ

ML, Al, XAl

Event Driven

CvSNAPiciry

/ Web and Mobile Apps

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

g—-‘

11/23

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... J
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* Public Transportation and mobility activated services in some where with Snap4City

Smart parking
Smart Fuel pricing
Routing

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

* Quite routing, perfect shopping, etc. etc. (more data in needed....)

multimodal routing

Info traffic

Dense info traffic
Car/Bike/Scooter Sharing
Smart Biking

E-vehicles

Smart river crossing
Quality of Public Transport
Early Warning vs Resilience

(detailed GIS information, Public transport time schedule)

(traffic flow sensors, real time Traffic events, their localization, etc.)
(traffic flow sensors and traffic flow reconstruction algorithm)
(position and availability of Cars/Bikes, Scooters) ... predictions
(cycling paths, environmental data) = predictions

(position, status of recharging stations,. ...) ... predictions vs booking
(position and status of Underpass, Ferry) ... prediction

(actual time of arrival at the bus stops, wrt planned time schedule)

(combination of several data including mobility, events,
Social to perform early warning...)

Snap4City (C), June 2024
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* Social and Users Behaviour

Smart First Aid

search for POl 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

(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), June 2024
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* |oT Networks and/or devices which
— provide data in PUSH: Brokers, devices, etc.
— receive data in PUSH to act on devices, via brokers, gateways, etc.

* Gateways and Services which provide data access from some APl 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), June 2024
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/ Web and Mobile Apps

Smart Applications

Park Light

Waste

Energy Environment

nce

Mobile App

Maintena

Apps

Visual Analytics tools

Business Intelligence CSBL
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Entity Directory: APl Manager
Smart Data Models /r r - 1\
loT Data Models \ = era}tlon
Digital Twins \ (_Smart City AP |
> 7 <Y OpenSearch
060 | = T
_ | |
O Y [ KB, graph
, 8rap
060 |l e
Q @ rokers / ¢y GeoServer | Entitylnspect
g I Q) BIMserver.center Data Man rs
- t—ﬂ’pgthon “
Social Media 1 \ St d
<> udio
g = / Data Analytics:

Gateways, satellite
External Services

Web Scraping
Tv CAM streams

11/23

ML, Al, XAl

On Edg

On Cloud 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: loT App, Data Analytics, ... J

N
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Manual or automated reoichm .. , e federated @\
Registration Eistration Semantic Reasoners %28
triptes Semantic Keasoners - ( Federation ]

of Entities/Devices SEinunuie nvusviicis s | Smart City API, ASCAPI |

! .
| SURI Link APl Manager

©

ACY  subscription no
NGSI

Real Time

Cluster of OpenSearch
for storage with in

front a cluster of
NIFI, OpenSearch NIFI

Massive data flow
entering

Massive data ﬂow|
exiting -

zf; GeoServer

()"3 BlMserver.center /

() studio Data Analytics: ML, Al, XAl @ python’

Platform Automation: )
loT Apps, Proc.Logics, J

Python, ...

Platform Control and Management

Node-llED

25
SnandCitv (C). June 2024



%, | UNIVERSITA
DEGLI STUDI

DISIT v ,‘"'
] T v C" SNAPiciry

Development Life Cycle
Smart Solutions

Data Discovery
Data Modeling
Data Analytic
Userinterface +
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@ Deploy

@ Deploy
@ Deploy
@ Deploy

loT App,
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Python, RStudio

Special Tools
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Snap4City Tools
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* 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.

Snap4City (C), June 2024
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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

Snap4City (C), June 2024
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Simplifying the development and integration of verticals
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. — Street-Guide
— Multiple DOMAINS =
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— Geospatial reasoning Eipaintesfinterest
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— Risk and Resilience J &) |

é ?"(rl__ a..""'“‘i’mg
Loty 4%
KA J % oD
_ reasoners |
é — |

— Licensing
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— Open and Private Data

— Static and Real time

£ — \RDF_
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Ontology Documentation: | — = =1~ =
http://www.disit.org /6506 e ) zzzz | Schema: http://www.disit.org/km4city/schema |
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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 / l1oT App and

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

2

£y

OR

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, KmA4City Ontology
— Knowledge Base Graphs and Queries: browsing and queries into the KB

Snap4City (C), June 2024
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Smart-city Ontology: 1.6

e covers different aspects: /\
/ M
\

— Administration gheata

— Street-guide | \1/

L 4 |
PA = hasPublicOffice > OFFICE ‘

ADMINISTRATIVEROAD >

ooooo Authority >PA
ration ‘

SERVICE - isinRoad > ROAD
t of
2rest
oclass

— Points of interest

t-guide

lass roclass

— Local public transport

- CARPARK > CARPARKSENSOR >
BUSSTOP => isinRoad -> ROAD isinRoad > observeCarPark > CARPARK
4
= \ - ROAD
— DENSOorsS ——— '

WEATHERREPORT = refersTo = PA

SENSOR = measuredTime = TIME

1

— Temporal aspects
— Metadata on the data

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 rT;ay 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 . -m:
* Snap4City provides a tool for feeding the KB with OSM e

— TC5.10- Open Street Map ingestion process
From the Open Street Map to the Km4City street graph

https://www.snap4city.org/download/video/From%20the%200pen%20Street%20Map%20to%20the%20Km4City%20str
eet%20graph.pdf

— 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

e https://www.snap4city.org/download/video/From%20the%200pen%20Street%20Map%20to%20the%
20KmA4City%20street%20graph.pdf
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Static or quasi Static ‘-- sporadic
Data: POI, etc. 10T App
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* The loading is performed via

— Proc.Logic / 10T 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:
Pre-requirements; 1. ‘Regularize’ your data (csv)

2. Create your loTApp

* Available only for your Proc.Logic
3. Upload your csv

/ App on premise and for
administrators

Load Static Data on Snap4City KB:

* Register Static Data on Snap4Cj R
KB (point 1 and 2 on the right) - : T i

* Connect the additional blocks
present in the IOT App and save
(‘Deploy’ button)

* Upload your csv
https://www.snap4city.org/596

"efecilB4 BEECT"

Enabled

# Devel
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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 IoT 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: paolucdi, Org: DISIT =<, Node-RED

Role: ToolAdmin, Level: 6

My Snap4City.org

Qinj x Flow 1 Flow 2

A

> subflows A Node
!

v input Name function

@ Dashboards (Public) function

[

- — 9 - 0 Type

b i e nject timestamp function e triplesToVirtuoso | ————  msg.payload E ’ D
ly Dashboards in All Org. § — i

/

@& Dashboards of My Organization

> output

(P T

K
B‘«*ém‘

=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="...

Snap4City (C), June 2024
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aCIity Servic

CUSNANcnv m:

= Other
=) federated

(e

/ Y al o «
Accessing to Snap
Smart City
storage
=== Anumber of KB g
@“@ federated &y
Semantic Reasoners :.j.“’.‘v p ~
A ST (rederation | ([Scan -
: - Smart City |( Super )
. SURI Lin | API, ASCAP! SCAP
API Manager (Optional) —
Cluster of &Y OpenSearch
NIFI, OpenSearch for storage with in
. front a cluster of NIFI NV N
xf; GeoServer T e N

('\t)) BlMserver.center

ServiceMap  Multi/Super ServiceMap
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ServiceMap is the main Tool to: SEMANHICREASONES

— 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

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

In most cases we refer as ServiceMap to intend both Super and basic

In the installations on Cloud, the Super is the Default used by Dashboards, on
premise the basic ASCAPI are the default

Snap4City (C), June 2024
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Mode:
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Main Organizations/areas
* Antwerp area (Be)

* Capelon (Sweden)

* DISIT demo (multiple)

* Dubrovnik, Croatia

* Firenze area ()

* Garda Lake area ()

* Helsinki area (Fin)

* Livorno area (l)

* Lonato del Garda (l)

* Modena (l)

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

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

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

* SmartBed (multiple)

* Toscana Region (l), SM

* Valencia (S)

* Venezia area (l)

* WestGreece area (Gr)

Snap4cCity (C), June 2024


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/

% g?&gﬁ?ﬁg}ﬁ Dllﬂmfolo EBR!B§E! lTEMS m

f: FIRENZE | BSfitiamaone | SENGSELs as Semantic Reasoners ™szs8
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
— 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), June 2024
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https://www.snap4city.org/MultiServiceMap/

https:

UNIVERSITA
DEGLI STUDI

FIRENZE

Snap4City

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

LoGouT

My Snap4City.org

Tour Again

Kyvathi—F

Dashboards (Public)

My Dashboards in All Org.
Dashboards of My Organization
My Dashboards in My Organization
My Data Dashboard Dev Kibana

My Data Dashboard Kibana

Extra Dashboard Widgets w
Notificator
Data, my Data, OpenData

Knowledge and Maps =

SuperServiceMap Draft Version

Service Map (Toscana)

Service Map 3D (Firenze)
Helsinki Service Map
Antwerp Service Map
Garda Lake Service Map
Cagliari Service Map
Lonato Del Garda Service Map
Greece Service Map
Valencia Service Map

Pont Du Gard Service Map
Dubrovnik Service Map
WestGreece Service Map
Mostar-Bosnia Service Map
Svealand Service Map
Bologna Service Map

Roma Service Map

Pisa Service Map

DINFO

DIPARTIMENTO DI
INGEGNER
DELL‘INFORMAZIONE

WWW.Shap4city.org/MultiServiceMap/

DISTRIBUTE SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

uitiServi ap

SuperServiceMap Draft Version
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https://www.snap4city.org/MultiServiceMap/

Federation of Smart City Services C°5Nv

Semantic Reasoners -8

Kitzbiihe

o vChc[s‘ldcr(

LEp Km4City Semantic Reasoner

Ischg

City API

Nt
Area 1 Dhksp

A ServiceMap interoperability

* Seamless for multiple

’(ﬁizl_,(tify || Smart

| City AP! Mobile Apps
A= —J] * Smart City API
| Area 3 p—— * distributed access and
- S F Smart City API sharing services

””””””””” * Each city control its own data

P Tl smart city ﬁ e Final user can pass from one
A Kaldiyr || an : : :
1ty city / area to another in

o Independentservice seamless manner: without
changing the mobile Apps

Snap4City (C), June 2024 68
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e Super, Nodes and SSM20RION presents the same Smart City APls.
* The 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), June 2024
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High Level Types

10/22 Snap4City (C), June 2024

POI, IOT Devices, shapes,..
 FIWARE Smart Data Models,
* |oT Device Models

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

Satellite data,

traffic flow, typical trends,
trajectories, events, Workflow, ..
3D Models, BIM, Digital Twins,
OD Matrices of several kinds,
Dynamic icons/pins,

Synoptics, animations,

KPI, personal KPI,..

Savonal
®

arc naturel
i (
Cap)Col
t de [Ag:
Altitude
meter
4000
2800
] e ~ T
2000 | -
{ ~ 3
| 1050 AR \\
o Reroptgto E\nrenze 7
350 '
X
150 Amerigol pppucc
40
20

social media data, TV Stream,
routing, multimodal, constraints,
decision scenarios, .
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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, En
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://wvwv.snap4citv.orq/65

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

e Social:Twitter, FaceBook, Telegram, ..

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

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

o< eFoundation ‘Q/, FI 2218 -
2701V AN
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https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65
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Snap4City Service Map (Toscana)

Serviceuri: hitp://w
Name: METRO758

w.disit.org/km4city/resource/METRO758 - Hide i‘enu I g

[- (] \ : k : a =

User: roottooladmini, Org: DISIT i il S f - Hide Menu
[
|

Role: RootAdmin, Level: 7 el — S —— ueG'\of“ale Nature: TransferServiceAndRenting 2 ——
— i Public transport l Municipalities l Text Search | Address Search l Events i Subnature: SensorSite H Regular Services‘ el e
LoGout Select an agency: » Address: Lavagnini dir. Viale Strozzi (38) -

[~ Select an Agency - <] Pasticcéfia DBpedia: "Spartaco_Lavagnini

My Snap4Cit = Select 3 line: g Caffé Marzocco Property/Value Type Value De/Select All

Y, >RapEtyorg ° e H Accommodation +

- Select a Line - v avgDistance Not Available o

Dashboards Select a route: E Advertising +

avgTime 14.291604

<
4 [- select a Route - v| o
My Dashboards in All Org. Select a bus stop: 3 occupancy Not Available
— Select a Bus Stop - v S
i centrati 825
=)
Q
3

m AgricultureAndLivestock +
n CivilAndEdilEngineering +
g CulturalActivity +

m EducationAndResearch +
m Emergency -
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Q Civil_protection
@ Coast g
119.0967 S WONT. safety
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. EJ Emergency_medical_care

B Emergency_services

vehicieFlow 13440

Dashboards of My Organization concentration
Position of selected Busses

"Actua\ Selection ‘

My Dashboards in My Organization lisdom

~ ripar| averageSpeed 29.613344

My Data Dashboard Dev Kibana

thresholdPerc Not Available

Service: METRO758

{ns}
' ﬂ Biblioteca dell’ Ismuko
BFan3

= ViaVenti Settembre

My Data Dashboard Kibana » Bianchi /

Extra Dashboard Widgets ¥ Ponte degli Al Po m D
0
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g«Uﬂ‘/—f & |om Biblioteca delh C
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W Cagliari Service Map prista Padigiens Lsaale E g IndustryAndManufacturing +
W Lonato Del Garda Service Map 4 1) ToTDevice +
o - e .
W Valencia Service Map Fortezza da Basso | m MiningAndQuarrying +
. 7 4 s
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Orla g raenza = Q'@ UtilitiesAndSupply + ¢
- i . i ro "
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P Maria Novella 4‘;} m WineAndFood +
W Roma Service Map ot o . S
W Pisa Service Map i - Hide Menu + |F|Iter:I : :
Casa deuoS(udente San Gi search text into service
W Creating WKT | Weather Forecast for Mucipality of : FIRENZE s dei Cavalieri ;
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P20/ ) ‘ e e . Residenza la Rondini
M Producing POI triples for KB Search Range ‘m
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Snap4City vs Forme

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

Data exchange: JSON, GeoJSON, XML, HTML, HTMLS5, 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.

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

Snap4City (C), June 2024
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Data Inspector

MyKPIl, MyData, MyPOI

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

Harwest Satellite Copernicus Dat__
File Manager
HeatMap Manager
BiM Server old
BIM Server New
BIM Srv New: Add
BIM Srv new: Wiew

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

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

Copernicus Satellite Data


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

FIRENZE | St oo | RBNEREL e SN AP4c|1'y e snE
| . - >a B =dl -
How to ingest with most relevant HLT
man_Hightevel ypes | dstopion | opin

. IOT App/Proc.Logic or Create an Entity Model, Entity
Hel, s (ses: 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

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

Use Snap4City tool to download satellite data and push

Satellite Data : :
! 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 AP (seen in Course Part 3)
Compute them and/or push them into the Heatmap .
Heatmaps Manager/GeoServer, via API (seen in Course Part 3)
D :
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
B ! ]
Lulaee s load them on BIM Manager and server 150 (1 20T 2T

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

] 2
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)
|| METRO728
User: paolodisit, Org: DISIT VALUE NAME: METRO729

Role: AreaManager, Level: 3
= ESCRPTION  DESCRPTION R OATA €T S

- Last Last Lt Lyl
congestionLevel  109.37501 value  4nours 24hours Tdays * Now displaying in Standard Mode

2023-07- Last Last Last Switch to the Synoptic Mode to select MyKPIs and sensors that you need for your synoptics.
08T17:15:00.000Z | value |4 hours 24 hours Tlhvs

ST el Last ~ Last  Last | Last
Tour Again ) vehicleFlow 1138.9792 value | 4hours 24 hours 7 days

LOGOUT

My Snap< it /. dateObserved

nap4solutions.org
Keep data on target widget(s) after popup close: O
Dashboards (Public)
4
Dashboa e L [ e A
j gno a Ripoli
My Dashb: sin My Organization y,
& OpenSireetMap contributors
My Data Dashboard Dev Kibana
Data sources

Extra Dashboa
All selected {26) ~ All selected (49) = All selected {210) ~ All selected {20) = All selected (1782) Allselected [247) = All selected (51) = All selected (61) ~ All selected 2) v

Data Management, HLT High-Level Type'" % Device/Mode# Value Name % ValueType 4 DataType # ValueUnit &  LastDate + LastValuk  Healthiness

Datal loT Devi:r: :rar:f&rSe".fi:eﬁn: Re‘ﬂ.il“g Traffic_sensor METRO792 orionUNIF] sensor_map 2023-07-08 14:05:00
|cT Device ragaferserviceAndRenting Traffic_sensor METROT7 aricnUNIFI sensor_map 2023-07-0814:05.00

rydPl, Myuaia, MyPOI |aT Device i&rSew‘i:eAﬁ: Renting raffic_sens METROT93 orionUNIFI Sensor_map 2023-07-08 14:05:00
My Groups of Entities 10T Device erserviceAndRenting Traffic_sensor METRCTI3 orionUNIFI Sensor_map 2023-07-0814:05.00
laT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI Sensor_rap 2023-07-08 14:05.00

o WS |cT Device TrapgferServiceAndRenting Traffic_sensor METRCY orionUNIFI Sensor_map 2023-07-0814:05:00

Data Table Loader (Excel) IoT Device I&rSeﬂ."i:eAﬁ: Renting Traffic_sensor METROTE0 orionUNIFI sensor_map 2023-07-08 14:05:00
|cT Device TragsferserviceAndRenting Traffic_sensor METRCT792 orionUNIFI Sensor_map 2023-07-0813:55:00

PQI Loader [Excel) [
Harvest Satellite Copernicus Data Hide colump A

metro?

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

Snap4cCity (C), June 2024
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New Data Inspector/Wizard e searehing o

Data Inspector BETA OS individual fields (even for

some fields not displayed
as geographic
coordinates)

Geographic Filtering

_——Ametigo
Veéspucci \ L% N
S { .
Firenze ¥ ERAE =] ECEC Text Search on all fields
£l 1= =
pE—— .
Menu for choosing the
Montelupo —F  fields to display in the
Fiorentino
table
Now displaying in Standard Mode View on Map(wa
Switch to the Synoptic Mode to select MyKPls and sensors that you need for your synoptics. PREVIEW)
Data and Trend
visualization
All selected .. » All selected . v All selected ... » All selected .. v Allselected . v All selected .. v Allselected . v All selected .. v Aliselected .. v All selected . v Allselected _. v
P—
Subnature Model Broker Value Name Value Type Data Type Value Unit Last Value Healthiness Last Check Ownership O pe n | ng D Iglta I TW| n
Weather DIDAT Santa Verdiana Vi I webpage 021-11- 2023-07-18160...
——

TransferService SensorSite METROMN Altair-soda Altair Valve State webpage 2024-01-10 013,

IndustryAndMa Computer AltairStatoPom... Altair-soda Altair Pump St webpage b 2024-01-10 013 o— .
Environment - BIMET_SMART. Altair-soda Altair pump 43. webpage 2024-01-10 013, Pa SS tO Synoptlc
Environment ARPAT_QA_FI- Altair-soda Aitair valve 541 webpage 21-06-07 17:3.. 2024-01-10 013 mode

—
er METROS14 Altair-soda Altair Pump 4321 webpage -06-07 00 2024-01-10 013,
S1052032F5990. Altair-soda Altair Stock sta webpage 3 2024-01-10 013,

B - = = P—

METROB831 Altair-soda Aitair Pump 92 webpage -06-07 00.. 2024-01-10 01:3. S I
T S . elect the graph
Search... Search... Search... Search... Search... Search... Search... Search... g p
—

Search

representation

n 06:00 1200 18:00 12 06:00 1200 1800 13 0600 1200 1800 14 0600 1200 1800 15 0600 1200 1800 16 06:00 1200 1800 17 06:00 1200 18(0
Feb Feb Feb Feb Feb Feb Feb
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St | DINFO o I
FIRENZE | SR | RO ¢“SNAP/ciry
HLT wrt to Time Series, GPS and Geometry

POI, Point of Interest Sporadically, for versioning Yes/Yes
loT Devices, KPlI multivariable, WoT Entities A set of values for each time instant of observation (dateObserved) Yes/Yes
GIS data Sporadically, for versioning Yes/Yes
Satellite Data An image for each time instant of observation (dateObserved) Yes/Yes
Traffic Flow A Traffic Flow network for each time instant of observation (dateObserved) Yes/Yes
Heatmaps An Heatmap for each time instant of observation (dateObserved) Yes/Yes
OD Matrices An ODM for each time instant of observation (dateObserved) Yes/Yes
BIM Models Sporadically, for versioning Yes/Yes
MyKPI (single variable) A value for each time instant of observation (dateObserved) Yes/no
3D model data Sporadically, for versioning or for model kind for example Yes/Yes
Messages exchanged with Dashboards A set of values for each time instant of observation (dateObserved) No/No

Messages exchanged with Synoptics A set of values for each time instant of observation (dateObserved) No/No
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SubStantially

* 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), June 2024
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Semantic Classification
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Snap4City Data Inspector

Switch To New Layout (Beta)
|| METRO728
User: paolodisit, Org: DISIT VALUE NAME: METRO729

Role: AreaManager, Level: 3
= ESCRPTION  DESCRPTION R OATA €T S

LOGOUT y Last Last Last Last
congestionLevel 109.37501 - Now displaying in Standard Mode

value 4dhours 24 hours 7 days

2023-07- Last Last Last Switch to the Synoptic Mode to select MyKPIs and sensors that you need for your synoptics.
08T17:15:00.000Z | value |4 hours 24 hours Tlhvs

Last Last Last Last
value 4hours 24hours 7 days

My Snap< e / . dateCObserved
Tour Again 3 vehicleFlow 1138.9792
- {

nap4solutions.org
Keep data on target widget(s) after popup close: O
Dashboards (Public)
4
Dashboa e L [ e A
j gno a Ripoli
My Dashb: sin My Organization y,
& OpenSireetMap contributors
My Data Dashboard Dev Kibana
Data sources

Extra Dashboa
All selected {26) ~ All selected (49) + All selected (@17 + All selected {20) = All selected (1782) Allselected [247) = All selected (51) = All selected (61) ~ All selected 2) v

Data Management, HLT High-Level Type'" Value Name % ValueType 4 DataType # ValueUnit &  LastDate + LastValuk  Healthiness

Datal loT Devi:r: i ar‘:ﬂ':rSe".fi: nd Re‘ﬂ.il“g Traffic_sensor METRO792 orionUNIF] sensor_map 2023-07-08 14:05:00

|cT Device ransferserviceAndRenting Traffic_sensor METROT7 aricnUNIFI sensor_map 2023-07-0814:05.00
rydPl, Myuaia, MyPOI |aT Device TransferserviceAndRenting raffic_sens METROT93 orionUNIFI Sensor_map 2023-07-08 14:05:00
My Groups of Entities 10T Device TransferserviceAndRenting Traffic_sensor METRCTI3 orionUNIFI Sensor_map 2023-07-0814:05.00
laT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI Sensor_rap 2023-07-08 14:05.00
|cT Device TransferServiceAndRenting Traffic_sensor METRCY orionUNIFI Sensor_map 2023-07-0814:05:00
Data Table Loader (Excel) IoT Device TransferserviceAndRenting Traffic_sensor METROTE0 orionUNIFI sensor_map 2023-07-08 14:05:00

| on Tuscany

iT Devic sferservic entin T SENS0 WMETROTS arion SENs0 023-07- :55:00
POI Loader[EﬁceI} |cT Device ansfersenvi Renting Traffic_sensor METRC799 ricnUNIFI Snsor_map 2023-07-08 13:55:01

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

Snap4cCity (C), June 2024



SIS | DINEO | DISIT.. ¢YSNAP/ciry
Any Entity has a Semantic Classification

= Accommodation +
LINKED OPEN GRAPH

& Advertising + /| Name: 778fcaed9ebcb2af722f13c260aab5 1e
ﬁ AgricultureAndLivestock + ' ! 78 Nature: CulturalActivity

_— . . . ; Subnature: Squares
ﬂ CivilAndEdilEngineering + SUbNature ¥

Piazza Santissima Annunziata

g CulturalActivity + X
i B . Cap: 50144
m EducationAndResearch + - d m EducationAndResearch - ] City: FIRENZE
u Eme rgency 4+ = 5 Educational_support_activities - @ Prov.: Fl
o a Higher_education B phOtOS
|:| + o n Language_courses m
“ Environment &+ = g:erftonning_darts_s:hoo'lfs a
o ost_secondary_education
m FinancialService + = gPre_primary_educaliun
. o Pri _educati 7 4
J Governmentoffice + ® B rrvate igh,_schao » ‘
B privat g : 12 Descnptlon Al centro della piazza compare la
B Healthcare + OB o menEenee @ o statua equestre di Ferdinando |, Granduca di
o Private_junior_high_school - lq .
EI IndustryAndManufacturing + [ D .. o) (% Toscana, ogera Qel Qtambologna ele _dl_xe
i v‘? fontane marine di Pietro Tacca. Incorniciano lo
ﬂ ToTDevice + @qé’ spazio pubblico, colorato di scene di vita
E MiningAndQuarrying + Sv-- qu.otldfapa, mpnumenn di vario ggnerg: Palqz;o
a Grifoni; il portico defla confraternita dei Servi di
m ShoppingAndService + ’OQ Maria, opera di Antonio da Sangallo e Baccio d
u TourismService &+ “{) o Agnqlo: Iq chiesa della Santissima Annunzuatg
Accademia delle con il portico del XVII secolo; | ospedale degli
“ TransferServiceAndRenting + BelleAiy Innocenti del Brunelleschi

E UtilitiesAndSupply +
E Wholesale +

B SKOS
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Point of Interests, PO/

mainly static data

QJ/\O--
el G =

. © -7,
p="= N
> >>>>>@
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FIRENZE | 08NS kuazione | TECHNOLOGIES Lag CITy - -paﬁﬂl_ ;

* POI: point of interest

Regular Services | Transversal Services

* type: macro (nature) and subcategories (subnature)

* Position: GPS, address, telephone, fax, email, URL, ...

* Description: textual, multilingual, with images, ... g

* Link to dbPedia, Linked Open Data %

* Links to other services | i:“

— Not Real time data if any, please use Entities / devices | B oo s vacs

connected: sensors data, timeline, events, prices, opening D e o
time, rules of access, status of services, status of queue, B i Stations
etc..

ddadadse
c

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

a4adadd

Police__headgquarters

Snap4cCity (C), June 2024



UNIVERSITA DlNFO DIS'T ~

DEGLI STUDI RTIMENTODI DISTRIBUTED SYSTEMS

FIRENZE | BEEsn " | REmer CiITY
[—/

POI, Point of Interes -
y FOIIL OF HITETCOL P
) 3 S
F g CulturalActivity + . .
i Th ey are Piazza Santissima Annunziata gid;““” e
0 . e
. o . LINKED OPEN GRAPH kl Environment [+ E'.; .
— classified in terms of nature/subnature Name: 778fcaed9e6ch2al722M3c260aab5 Te S —— E;;f =
Nature: CulturalActivity B Healthcare & g:;;; -
—_— H H 1£3 Subnature: S uares mlndustryhndManufacturing + E'_’" te_) ’"Dh scbosl
relevant services with codified q <

| Digital Location | ) winingandauarrying &
. . M &l shoppingAndservice +
- tO Slmpllfy the maSSIVe [:.ﬂp: 5|:|14-4 UTouri5mServite+

ﬂ TransferServiceAndRenting +

management of huge amount of POls City: FIRENZE

Prov.: Fl [ wholesale +
m WineAndFood +

Photos:

— mapped on Knowledge Base on e —
specific GPS location |

— DO nOt move Over tlme Eéscriptinn:ﬂl centro della piazza compare la
statua equestre di Ferdinando |, Granduca di

r‘eprese nted as PI N Toscana, opera del Giambologna e le due

fontane marine di Pietro Tacca. Incorniciano lo

spazio pubblico, colorato di scene di vita
fo r Va rl a b I e quotidiana, monumenti di vario genere: Palazzo
Grifoni; il portico della confraternita dei Senvi di

Ove r‘ t| m e Maria, opera di Antonio da Sangalle e Baccio d

Agnolo; la chiesa della Santissima Annunziata
con il portico del X\l secolo; | ospedale degli

* May sporadically change over time inocent el Erunellesch
w
B || B 1~ SO R 7 Dt 2
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DISIT Z
T C(' SNADP/city s
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)

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.

Temr?e-rat.ure: 29.34, — 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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FIRENZE

DINFO

AR’TIMENTO DI
INGEGN
DELL’ INFORMAZIONE

e

/
DISTRIBUTED SYSTEMS I '
AND INTERNET v
TECHNOLOGIES LAB s N A 4CI T

A

* 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
* Loaded in PULL with some File or Data Table Loader

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

——
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DINFO

DIPARTIMENTO DI
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NIC] x
DISTRIBUTED SYSTEMS

AND INTERNET

TECHNOLOGIES LAB / ) W -

A LITNe Series

Color for missed

9 9

The messages posted on Entity Instances  device42  Entity Messages over time

/ 10T Devices can produce different m Mmm
6 8

effects on time series.

V1:5 5 9

Omitting the message would allow the V2:10 10 12 4 15 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
* valid in all messages on graphs V5: 25 55 )5 )5 )5 75 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 h r 12/12/2022 13/12/2022 14/12/2022 15/12/2022 16/12/2022 17/12/2022 18/12/2022
aS boa ds —— ] ——\f 2 W3 W3 ee—\ T

 Empty values in the tables
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F l RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB CITy a -pém | g
{ J r - / lll

r r -l = c ﬁ r c e - - r
o 7/ , / J 2 / — ( 2 ( J = 2 e ) A S
& loT Device Variables
w 1 »-_‘*{ * dateObserved: ...........

e Status: ready
 Temperature: 70°

loT Device

CO/O
o,

= e Name: CM23 * WaterLevel: 35%
loT Device Models e Model: Lavazza * UsedCapsBox: 30%
* Position: ....... * Power: OK
. . ? :Zcor:t.m-odatiun +
* Conceptually are Devices with sensors/actuators, IN/IN-OUT E
* They are classified in terms of nature/subnature 8 oo 8 ccsmamsionmar
* For Searching and showing on maps and dashboards TP—— g
HLT of Devices/Entities can be: g —r =
— (loT Device) Entity Models, for example: «personal coffee machine» B toducryandanutcturin 8 £ B e
— Entity name, for example: «mycoffemachinel», «CM23»
— Entity Variable, for example: «Temperature» - T

u Wholesale +
m WineAndFood +
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Mobile Entity/device Variables

.. s + ID: BMWJD7356HD
= ﬁ gl e dateObserved:...........

e Status: ready

-~ - i * Temperature: 70%
L D O S0 ,Fqﬁ' Mobile Device e Gasoline: 35%
* Name: BMWIJD7356HD . -
Mobile Device Models . Model: BMW 318 Velocity: 231,3 Km/h
oael. « Position: 44.3223, 11.3432
* Spec:... .

E Accommeodation +

@ Advertising +

* They are a special case of devices/entities B
— they are managed as Devices/Entities in the system B covcrmommranesear 5
* They are classified in terms of nature/subnature g %j
* For Searching and showing on maps and dashboards, they are different ST § E
HLT of Mobile Devices/entities can be: @ mavarmniuaniscurin 3 & s
— Mobile Entity Model, for example: «sedan» B wioaandcunring

ShoppingAndService +

— Mobile Entity Instance name, for example: «BMW JD7356HD», «Ford KO786KK» g rourismservice

ﬂ TransferServiceAndRenting +
m utilitiesAndSupply +

— Mobile Entity Variable, for example: «velocity» I

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

* Status: ready
* Temperature: 60°

E Accommeodation +

IOT DEVice ° Waterl_evel_ 35% g:dv.ertlitsrngA+dL. o
* Name: CM23 . UsedCapsBox: 30% ﬂCigv\'IAndEd\'!E.ngineering +
* Model: Lavazza «  Power: OK D oo 8 B oo
3 o
* Position: ....... . % i
L] B
[ Financialservic Qe
gG rnmentOffi + g::::ﬂ
. . . HealthCare g
e They are classified in terms of nature/subnature
. . ) miningandQuarrying +
* For Searching and showing on maps and dashboards
HLT of Sensors/Sensor-Actuator can be: ELl?.'-’éiiﬁfi!fﬁiidfe”“”g+
— Sensor Device name, for example: «mycoffemachinel», «CM23» (B winendrood

— 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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KPls, Key Perrormance Indicators

* They are classified in terms of nature/subnature

* Typically associated with

— City or infrastructure, so that the GPS can be city
Ce nte r Data from INSETE

- Some date: 2019’ march 2019’ etC. Basic Sizes of Incoming Tourism

Visits (in Receipts (in Nights (in Expenditure [ Visit

Average Length of

Cost / Night {in €}

* For example: e s L ¢ -
— Number of Arrivals from France in March 2019 e e " e
— Average price for **** hotels in 2019, downtown Fhre 554 M 55553 ml m 58
— Net income of the region Foltheter s | | |
— €02 saved in the April 2020 e
— Total number of vehicles sold in 2020 o Consooign VSO0 RSl Wit | g Vg Aol
— Stock option value of Airport T T R o = -

* Note that in most cases: o M
— They are time series, change over time, by year W ma s s

— they can be managed as Virtual loT Devices
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% | FIRENZE | BEiitmaone | BNEBEs re CITY
| TOP

Classification of Variables of
Davijces, Entities, Sensors, eic,
Data Dictionary

-~ -
— ~ ||EE | EE
= ~ = ——

QJ/'\/-\OW.
= R o

) ==
_______ = — =N
DI >0 224 ®
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Snap4City Data Inspector

Switch To New Layout (Beta)
|| METRO728
User: paolodisit, Org: DISIT VALUE NAME: METRO729

Role: AreaManager, Level: 3
= ESCRPTION  DESCRPTION R OATA €T S

- Last Last Lt Lyl
congestionLevel  109.37501 value  4nours 24hours Tdays * Now displaying in Standard Mode

2023-07- Last Last Last Switch to the Synoptic Mode to select MyKPIs and sensors that you need for your synoptics.
08T17:15:00.000Z | value |4 hours 24 hours Tlhvs

Last Last Last Last
value 4hours 24hours 7 days

LOGOUT

My Snap< e / . dateCObserved
Tour Again 3 vehicleFlow 1138.9792
- {

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

4

Dashboa Nt o1 i
My Dashb: sin My Organization y,
& OpenSireetMap contributors
My Data Dashboard Dev Kibana
Data sources
Extra Dashboa _ _
All selected [26) v _ted (49) ¥ All selected (910) * Allselected {20} v All selected [1782) v Allselected [247) v All selected (51) v All selected (B1) = All selected [2) +

Data Management, HLT = High-Level \_ e % Device/Model ValueName % ValueType 4 DataType + ValueUnit %  LastDate ¥ LastValud  Healthn.ess *
TransferServiceAndRenting Traffic_sensor METRO792 orionUNIF] sensor_map 2023-07-08 14:05:00

R |cT Device TransferserviceAndRenting Traffic_sensor METROT7 aricnUNIFI sensor_map 2023-07-0814:05.00
MyKPI, MyData, MyPOI |oT Device TransferServiceAndRenting raffic_sens METRO793 orionUNIFI sensor_map 2023-07-08 14:05.00

=) My Groups of Entities 10T Device TransferserviceAndRenting Traffic_sensor METRCTI3 orionUNIFI Sensor_map 2023-07-0814:05.00
laT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI Sensor_rap 2023-07-08 14:05.00

o WS |cT Device TransferServiceAndRenting Traffic_sensor METRCY orionUNIFI Sensor_map 2023-07-0814:05:00

Data Table Loader (Excel) 16T Device TransferserviceAndRenting Traffic_sensor METROTE0 orionUNIFI sensor_map 2023-07-08 14:05:00
\ Device TransferserviceAndRenting Traffic_sensor METRCT792 orionUNIFI Sensor_map 2023-07-0813:55:00

PQI Loader [Excel)

[
Harvest Satellite Copernicus Data Hide columns

‘ YYYYYY Y

metra?
File Manager
HeatMap Manager vehicleFlow

BIM Server old

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

BIM Srv new: View

OpenData Manager: Data Gate

Snap4cCity (C), June 2024 111



UNIVERSITA
DEGLI STUDI Q!ngmo LBI

FIRENZE S umzone

(P T
LB

&
/

'SNAPiciry G
HNOLOGIES LAB e
TA INTELLIGENCE CITy wesl €

&,

=
AT

New Data Inspector/Wizard e searehing o

Data Inspector BETA OS individual fields (even for

some fields not displayed
as geographic
coordinates)

Geographic Filtering

_——Ametigo
Veéspucci \ L% N
S { .
Firenze ¥ ERAE =] ECEC Text Search on all fields
£l 1= =
pE—— .
Menu for choosing the
Montelupo —F  fields to display in the
Fiorentino
table
Now displaying in Standard Mode View on Map(wa
Switch to the Synoptic Mode to select MyKPls and sensors that you need for your synoptics. PREVIEW)
Data and Trend
visualization
All selected .. » All selected . v All selected ... » All selected .. v Allselected . v All selected .. v Allselected . v All selected .. v Aliselected .. v All selected . v Allselected _. v
P—
Subnature Model Broker Value Name Value Type Data Type Value Unit Last Value Healthiness Last Check Ownership O pe n | ng D Iglta I TW| n
Weather DIDAT Santa Verdiana Vi I webpage 021-11- 2023-07-18160...
——

TransferService SensorSite METROMN Altair-soda Altair Valve State webpage 2024-01-10 013,

IndustryAndMa Computer AltairStatoPom... Altair-soda Altair Pump St webpage b 2024-01-10 013 o— .
Environment - BIMET_SMART. Altair-soda Altair pump 43. webpage 2024-01-10 013, Pa SS tO Synoptlc
Environment ARPAT_QA_FI- Altair-soda Aitair valve 541 webpage 21-06-07 17:3.. 2024-01-10 013 mode

—
er METROS14 Altair-soda Altair Pump 4321 webpage -06-07 00 2024-01-10 013,
S1052032F5990. Altair-soda Altair Stock sta webpage 3 2024-01-10 013,

B - = = P—

METROB831 Altair-soda Aitair Pump 92 webpage -06-07 00.. 2024-01-10 01:3. S I
T S . elect the graph
Search... Search... Search... Search... Search... Search... Search... Search... g p
—

Search

representation

n 06:00 1200 18:00 12 06:00 1200 1800 13 0600 1200 1800 14 0600 1200 1800 15 0600 1200 1800 16 06:00 1200 1800 17 06:00 1200 18(0
Feb Feb Feb Feb Feb Feb Feb
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UnvEssTy | DINFO | DISIT 2
FIRENZE | S48, (i C" SNAPicity &
HLT: Um'ﬁed Classiftica t]om Ur Data & ind S —’f\/J ces

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

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 privat
|oT Device Variable loTDevice oTSensor adminTest] orionUNIFI termperature temperature string “C 2018-05-311916:05 . 2021-110-1510:01:00 | private (My
|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

I dioa
'ﬂii'n'( o 0
2 2
.v

ime

Nature
SubNature
Dev/Model namej '

Ownershi

Value Name
rganiza

Broker name
Value Type
Data Type
Value Uni
Last Value
Healthiness
Last Check

O

Semantic
Classific.

- Last Date/T
[

High Level Types
M
e

Technical | ariables, names
Source SnapACity (C), June 2024
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3
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DISIT y - B ,
e Main HLT diff. ¢“SNAPry e

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

UNIVERSITA
Z DEGLI STUDI DRIT,QNTED,O
FIRENZE

INGEGNERIA
DELL'INFORMAZIONE

* Value Name: CloroParaffine * Value Name: Irrigator fioriera Gag

* Value Type: Density percentage * Value Type: Battery Level e

* Value Unit: % * Value Unit: V for each
Data Type: float mykpi e Data Type: float

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

* Last Value: 87.0 * Last Value: 5.18

e Healthiness: i  Healthiness: i

* 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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NNNNNNNN

Semantic < SubNature
Nature SubNature

Technical meaning :
/ Value Unit

Value Type
\\/a]ue Unit

Snap4cCity (C), June 2024

ata and Services Moc

¢YSNAP/cry B

. ) =

-l « (“/ r -
- /ACJJ)JJH</CJ,4J<<

Exists a Dictionary for the 4
categories

They are related each other
and not all values are possible
Right setting leads to right
rendering on graphs / dash
automated combinations and
processing

The Dictionary is used by
many tools
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il | FiRenzE | B |EmEne TOT €XaiNpPie SNAPicity! B

Technical meaning Vah';‘é""?fyp o
Value Unit Value Unit Data Type Data Type

Link to Friend Sensor as ServiceURI: \/glue Type

//' \

Value Unit Value Unit Data Type Data Type

URL KW String, URL Float

Snap4cCity (C), June 2024
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NIVERSITA ¥
s | DINFO (DISIT | ¢“sN

Example of Energy and its Value Units

<
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 TransferserviceAndRenti... EE
Bookshop subnature Bookshop ShoppingAndService EE
boal value 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
brightness_flag value 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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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

R | S CYSNAPicarry
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.

Snap4City (C), June 2024
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FIRENZE | S5 R one | 428 NEAEL: ae

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

ns://www.shapdcity.org/818

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

Wiew 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 |ol 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...

¢“SNAPciry ;}:

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_guality_index Air guality index float
altitude Altitude m floatinteger
angle angle deg float
annual_CeHG_average annual_CeH6_average ppm, mg/m3, ug/m? float
annual_CeH6_exceedance_count annual_CeH6_exceedance_count = integer,float
annual_CO_average annual_CO_average ppm, ma/m3, ug/m?3 float
annual_CC_exceedance_count annual_CO_exceedance_count = integer,float
annual_NO2_average annual_NC2_average ppm, ma/m3, ug/m?3 float
annual_NO2Z_exceedance_count annual_NO2_exceedance_count = integer,float
annual_O3_average annual_O3_average ppm, ma/m3, ug/m?3 float
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References/Links o
entities Instances / JoT Dayjce
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~ — -
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/ ! \ —J
C
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FIRENZE
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DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Refer to
0T
Device: 45

IOT Device:
45B

IOT Device:
45C
0T

Device: X2

¢“SNAP/ciry @;,T@

* Devices and POI 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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FIRENZE
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DlSTR|BUTED SYSTEMS .

T SNAp4C|Ty @, e
L &

"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":"http:\\\www.disit.org\Vkm4city\/resourceViot\/orionFirenze2\/Firenze\V\SHT20lab_new"},

"camblcount":{"type":"string","value":"datamanager\/api\/v1\/poidata\/17058000"},

"cam52count":{"type":"string","value":"datamanager\/api\/v1l\/poidata\/17058001"},

Value Type: Identifier

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

Snap4City (C), June 2024 122
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UNIVERSITA DINFO | DISIT b SOLTIO
DEGLI STUDI | ppapmivento ol DISTRIBUTED SYSTEMS KM]
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\ » \ / :
- a a - 2 o d a - // f ) - f ) €
{ ( ‘ ) ,_; J ‘ r]‘ ‘ r d o ':/ J ) \ ,, ,,/l » J // A W,

)=
A

 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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FIRENZE | St oo | RBNEREL e SN AP4c|1'y e snE
| . - >a B =dl -
How to ingest with most relevant HLT
man_Hightevel ypes | dstopion | opin

. IOT App/Proc.Logic or Create an Entity Model, Entity
Hel, s (ses: 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

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

Use Snap4City tool to download satellite data and push

Satellite Data : :
! 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 AP (seen in Course Part 3)
Compute them and/or push them into the Heatmap .
Heatmaps Manager/GeoServer, via API (seen in Course Part 3)
D :
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
B ! ]
Lulaee s load them on BIM Manager and server 150 (1 20T 2T

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

MyKPI (single var) App / Proc.Logic and/or API 131
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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT x
Aow to ingest POI
main_HighlevelTypes | dstopion | ondopton

: 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

Pose query from loT App, Create an Entity Model, Load them on GeoServer

I . . . .
GIS data 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
POl 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
POI may be modelled as Entity Instances / loT Devices

Snap4City (C), June 2024 133
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS K]

FIRENZE | Deroiiimone | SENERELS e N AP4CITY S e0e

N ey

POJ Loader, frorm Excel Files
(for authornized AreaManagers)

T Data, my Data, OpenData = Ny P &
= = °
» Data Inspector = = SEE| EE &
— ~ =E | E2 N
V4 ~ — — == «4»
MyKPI|, MyData, MyPOI / v\ s

My Groups of Entities

View/Set MyPOI on Tuscany

e

e //f,

it R BZ
> >>>>>@ """"
https://www.snap4city.org/731
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UNIVERSITA DlNFO DIS'T ~

DEGLI STUDI RTIMENTODI DISTRIBUTED SYSTEMS

FIRENZE | BEEsn " | REmer CiITY
[—/

POI, Point of Interes -
y FOIIL OF HITETCOL P
) 3 S
F g CulturalActivity + . .
i Th ey are Piazza Santissima Annunziata gid;““” e
0 . e
. o . LINKED OPEN GRAPH kl Environment [+ E'.; .
— classified in terms of nature/subnature Name: 778fcaed9e6ch2al722M3c260aab5 Te S —— E;;f =
Nature: CulturalActivity B Healthcare & g:;;; -
—_— H H 1£3 Subnature: S uares mlndustryhndManufacturing + E'_’" te_) ’"Dh scbosl
relevant services with codified q <

| Digital Location | ) winingandauarrying &
. . M &l shoppingAndservice +
- tO Slmpllfy the maSSIVe [:.ﬂp: 5|:|14-4 UTouri5mServite+

ﬂ TransferServiceAndRenting +

management of huge amount of POls City: FIRENZE

Prov.: Fl [ wholesale +
m WineAndFood +

Photos:

— mapped on Knowledge Base on e —
specific GPS location |

— DO nOt move Over tlme Eéscriptinn:ﬂl centro della piazza compare la
statua equestre di Ferdinando |, Granduca di

r‘eprese nted as PI N Toscana, opera del Giambologna e le due

fontane marine di Pietro Tacca. Incorniciano lo

spazio pubblico, colorato di scene di vita
fo r Va rl a b I e quotidiana, monumenti di vario genere: Palazzo
Grifoni; il portico della confraternita dei Senvi di

Ove r‘ t| m e Maria, opera di Antonio da Sangalle e Baccio d

Agnolo; la chiesa della Santissima Annunziata
con il portico del X\l secolo; | ospedale degli

* May sporadically change over time inocent el Erunellesch
w
B || B 1~ SO R 7 Dt 2
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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/POl 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

F|Ie_ with The Administrator can load on KB
Triples
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FIRENZE | REtn ™ | RENRer Jl Loadaer CITY

POI Loader (Excel)

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

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

Dashboards (Public) — General Guidelines

My Dashboards in All Org. Scegli file

Dashboards of M ganization

) 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,|,/&@%. T\
My Dashboa O . . . .
. Avoid using special characters in sheet name(s) and column headers (For example, blank

My Data Da rd Dev Kibana space,| [#@%.[V]")

) Avoid using too long names for file name, sheet name(s), and column headers (maximum 50 characters)

My Data Dashboard Kibana ~ . . ) .
o Avoid usina line breaks in column headers

Extra Dashboard Wi

Moti

ficator

Data, my Data, OpenData &

Lx3

m

Data Inspector
MyKPI, MyData, MyPOI

My Groups of Entities

)l on Tuscany

Jata Table Loader (Excel)
POl Loader (Excel)
Harvest Satellite Copernicus Data
HeatMap Manager
ColorMap Manager
TrafficFlow Manager

BIM Server old

ergaPOI2.xlsx

Created

ergaPOI2.n3

Tue, 29 Jun 2021
13:28:24 GMT

Fresh_placesxlsx

Not Created

Fri, 11 Jun 2021
14:28:40 GMT

POI_citycare.xlsx

Created

POI_citycare.n3

SnapA4City (C), June 2024
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POI 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), June 2024
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e The structure of Excel File is fixed

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

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

* POI Loading is performed via an loT App
which produces triples T —

— They are verified and loaded by some
a d m i n i St rato r i casea - with GSP coord, oin Email adapting send email

* Any AreaManager can upload POI data sets
but only specific dedicated responsible for
data upload can actually load being owners 7 ERNARRNRRR N

and responsible of the IOT App process,
which can be customized also.
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C B A . “ - - ' rrf*") -rd a - - -:Jr*
snort cut Data Ingestion rrom kexcel tile

[ ) Snap4City Architecture
§

Data Table
Loader < registration
IOT App/Proc.Logic for [ '@’;&5
POl Loader Semantic Reasoners!}f‘fﬁ’j
10T Device

Model Registratiog

|IOT App/Proc.Logic for
Data Table Loader

SURI Link

Data Table

10T Device
Registration

NGSI
Data Loa d er IOT Device Time Series NIFI, OpenSearch

Real Time data NGSI

149
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11/23

STy, T A
S n\o/o UNIVERSITA DINF
5‘;. (B :': DEGLI STUDI R}CPSI?E%T’\IJMENTO Dlo R}\ISSR#%ETE% SYSTEMS
9;@ _ 3 F I RE N Z E DELL'INFORMAZIONE

o/ ST
CvSNAPiciry

/ Web and Mobile Apps

Entity Directory: APl Manager
Smart Data Models - ,\
loT Data Models \ [ ; raftlon e
Digital Twins )\ Smart City API
_ > I (- |
Q Qualqrs | | <m—)
B
@ e Brokers Entitylnspector

Smart Applications

Waste || Park Light

Environment

Energy

Maintenance
Mobile App

Apps

Visual Analytics tools

Business Intelligence CSBL

@‘—Q

m) BIMserver.center Data ManagerS

4 =~
]Nodem t t @ python
Social Media ) ] St d
D o udio
GatBelxays safcllslite IIDOT ?pp / Data Analytics:
! roc o8- ML, Al, XAl

External Services

Web Scraping
Tv CAM streams

On Edg
On Cloud

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: loT App, Data Analytics,

N

),
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DELL lNFORMAZIONE TECHNOLOGIES LAB

Zmap_i';_rj_'r_\LDa‘za Ingestion Diagram

A number of KB

Manual or a ated = @\
Registranf eglstrat:on Semantic Reasoners = RS tchuty
triptes Semantic Keasoners - [ Federation )

of Entitjes/Devices SEinuniuie nvusviici s me | Smart City API, ASCAPI |

APl Manager

@
FILARE  subscription no
NGSI Cluster of 3y, OpenSearch
Real Time for storage with in

front a cluster of

Massive data flow
NIFI, OpenSearCh NIFI

entering

zf; GeoServer

Massivadata ﬂow
eXItI ng Q8 BlMserver.center /

Platform Automation: ]
loT Apps, Proc.Logics, :

Python, ... () studio Data Analytics: ML, Al, XAl @ python
T — Platform Control and Management

SnandCitv (C). June 2024
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F l R_E N Z E :lj\‘ELL INFEORMAZIONE ?EN(?ANOLOGIES LAB

JfJ o_/Lu__LJ ta Ingestion Diagram

A number of KB

Q

Manual or a ated o
Registratlf engtrat,On Semantic Reasoners =5 federated
tripfes Semantic Keasoners -z ( Federation ]
Of Entlt eS/DeV|CeS Se.lllunuu INNCUOUI I O ™ amey Sma city API ASCAPI
| .
Pl Manage

NGSI ©

FIWARE

subscription nofe
NGSI
Real Time

rage with in
a cluster of

J

Massive data
enterygg

Massivao

Platform Automation: ]

loT Apps, Proc.Logics, :
() studio Data Analytics: ML, Al, XAl @ python

Python, ...
= Platform Control and Management

]
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%lng-m,

Semantic Reasoners "-r:i8 _;.f' { subscribe

receiver

IOT Broker

E©FI-WARE

/

Node-RED

| |OT Gateway |OT Broker |OT Gateway

A
SOy 0T Gateway N

\
Adapter/ Y

10T Agenf -,

Node-RED

I -~
/ o *\ -
I /& s Node-RED | 1 e ~
? =N - Wrapper
| \ \ g — - IAA\ D|OT 10T 0T
Device g RS evice Device Device
I
Device
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By using 10T Manager AreaManager ToolAdmin/ Proc.Logic/10T 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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\ B ‘r"JJ - r)r—‘
DN Proc.Logic/iol App Node-ReED

Q filter nodes Flow 1 Average temperat | temperatures loT-Directory-In I0T-Directory-Out Ny |+ info debug dashboa 8 Flow? Edit device-registration node
~ 5 =
~ input 8
[ i L g Y I A ~ node properties
inject ¢‘ |[:| timestamp v FI »—-._‘\' Celsius temperature —-._‘D Jjson [: 0 http request -
ll catch S4CLogDev Devke Name”
[ o . " B
{ status () (@ ][:I tmestamp v ; peratu™ o tempaoto |
) N @ connect
L
“ L3 g s4CioT | ‘
i ) X | v
O e b gy . [ s
¢ J D ; deice SN
" it 5 P P registraton {
L L (A Fiware Orion Query (> <) aggregator
e e b b 56" gy P an Ma
‘ websocket [ I ) N s
18/2/2018, 01:08:41  node: 39K (4
£ 1 ge : msg.payload : nus
‘ temp3010 (»——) ~ converttemp [
] C 28.98148148148148
o nne
“Im "” N o
‘,?l v node properties
/ iware orion ()
(] ware onon Device-based search Value-based search \ 3 Vindl s 3 R
1 N San Gjuliano Signa Portassieve
amgp | fiozd4 z Cerreto Guidi ) i -
g [ Aggregated by device types Fucecchio. £
) Empoli
» Retrieval o ” { Reggell Bibbiena i
« output etrievat Map search Cascing San Miniato_ N Casclans eggello
in\Valdi Pesa
st 7 Carata wanza P
R ) e J P SINRCL L, Foine i
N Sovtsa_SEP fesmos 2 Collesalvetti Greve In Chiantl
™ \ 4 Eeleais 1 Bassong, | ¥ Sansepolcro
O link | i\ %% _Y /. viterc Livorno ] Certaldo W
0 matt ‘ z | \\
=X “1 t ol R = 2 foggibons? it di Gastello
NE > Lombartia (= ]
Cameri Rosignano !
AO L ula & TR Do Vi Marittimo Velterra Leaflet | © OpenStreetMap contributors
agenta
AR
e % P agricolo i
< g *
. \ Rovitegradatilaos Nu'w >4 4 Key 1 3568dcdf-3167-4ee7-ac05-91d3a9668chs
\ pieve Empligle - Malegnana’
3 \ e * e
\ Vaeyino \\\ — Key 2 5e260980-402e-4853-9edc-664€025254¢8
\ i | Lesfer) & Opensirent
[0 <« Name ~» Context-Broker
O ARDUING,_ST_4203 cronUNIMI These keys have been generated automatically for your device. Keep track of them. Details on info
[ ARDUING_ST_4204 crionUNIMI
[ ARDUING_ST.: cronUNIMI
O ARDUINO_ST.: Prasence_Datection £ crionUNIMI
[ ARDUINO_ST_4212 Power_Meter_M crionUNIMI
[ ARDUINO_ST_4213 Fower ) erionUNIMI
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Entity/Device Registration

many oossiofliiies

O - O e, \\ ' /l

e ‘."- ? f == Y ==

5 : : — ~ ||IEE | EE
s N == | ==

. vV  HZ /N

= = =H= —®0—o

e » b= = — %

De Q A Eg / ///, R

Bro Period e ;g & 2

O apping = ==

> > ®
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-

- - -FJ-I -y y L -1s Jf"‘ P I ' I - o
BEenerits or Registration on Direct

* The registration implies the automated production
of the Digital Twin Device into the Knowledge Base

— Registration of the Entity on Brokers and KB

Manual br automated

— Activation of the Storage “DataShadow” for historical data Registration
access of Entities/Devices

— Activation of all the relationships

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

— Activation of Dashboard Wizard (after a few minutes), and SETEE R EETER @
Data Inspector
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 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.
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Snap4City Entity Instances, loT Devices

Switch To New Layout (Beta) \
User: paolo.disit, Org: DISIT Show delegated dev. | Show publicdev. | Show my dev. | Show all d= Add new device
Role: AreaManager, Level: 3
— @ Y
Show| v |entries Search: | |
My Snap
Device Identifier s Device Type Model 4| Owmership 4| Status % | Edit Delete Location View
Tour Again
W SnEPASOILtIoNS.Org 1dd79caa95f677afad4fd38e699c8542022-12-05T18:5413.000Z  orionUNIF File fileModel MYOWNPUBLIC [T | EDIT [l DELETE | @ [ VIEW |
Dashboards (Public) alert_1610543238306 orionUNIF] event AlertGeneric [N active Bl Q@ [ ViEW |
Dashboards of My Organization
My Dashboards in My Organization alert_1610548534047 orionUNIFI event AlertGeneric | [ d | active | eDiT [l DELETE | @ [ VIEW |
My Data Dashboard Dev Kibana alert_161061318970% orionUNIFI event MertGeneric | [IEEE  active  eoir [l DELETE | @ =
Extra Dashboard Widgets -
Data Management. HLT < alert 1610629197473 orionUNIFI event AlertGeneric  [TENNEIS  active En EEa Q [ ViEW |
Knowledge dMaps =
s = Search Device location on Map orionUNIFI event AlertGeneric MYOWNPRIVATE active m m @ m
Processing Logics /10T App v \ ’
EnTEDiee] orionUNIFI event AlertGeneric MYOWNPRIVATE active m E @ m
f My 10T Sensors and Actuators
® 10T Sensors and Actuators orionUNIFI event AlertGeneric | IRV active Eﬂ m @ m
& Entity Instances, IoT Devices
B 10T Brokers orionUNIFI event AlertGeneric  [ENTAE  octive "eorr Il DELETE | @ [VIEW |
# FIWARE Smart Data Models
& Entity Models/ioT Devices orionUNIFI event AlertGeneric | [ ud | active | eDiT [l DELETE | @ [ VIEW |
# 10T Devices Bulk Registration ,
) Doc: IOT Directory and Devices
L) Create an IOT Device Instance { A Leaflet | ® OpenStreetMap contributors Previous 2 3 4 5 12 Next
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* 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

@  alert_1610548534047 orionUNIFI event AlertGeneric active | DELETE | @  VIEW |
Broker URI: https://brokerl.snap4city.org Broker Port: 8080
Kind: sensor Visibility: MyOwnPrivate
Device Type: event Format: jscn
Protocol: ngsi MAC:
Model: AlertGeneric Producer: disit
Longitude: 11.241117 Latitude: £3.776703
Device Uri: http:/fiwww.disit.org/km4cityfresource/iot/orion UNIFI/DISIT/alert 1610548534047

QOrganization: DISIT
Owner: undefined

Kl: 44eca781-afSe-490f-atck-36d88blbcd9c K2: 6ab20551-e4e5-4c0d-8777-d0721175cfb0
Created on: 2021-01-13 15:35:4]
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Add a new device

Info IOT Broker Position Static Attributes Values
Custom x v
Device Identifier Model
Device Identifier is mandatory Ok
Device Type Mac Address
Ok
-
Edge-Cateway Type Edge-Gateway URI
600 sec
Producer Frequency
Ok
Generate Keys
Private v
Ownership
KEY1 KEY 2

Add a new device

Info IOT Broker Position Static Attributes Values
~ sensor ~
ContextBroker Kind
Context broker is mandatory Ok
v v
Protocol Format

Device protocol is mandatory Device format is mandatory

Info

Add a new device

|OT Broker

Pasition

Static Attributes

Add New Device €YSNAPdary

Values

Latitude
Latitude is mandatory

Earmignano

o = e 4 S i
Y ':\/i i/ Campi Bisenzio

. Calenzino

Longitude
Longitude is mandatory

. (g
PR

)
7 FI!SDl ﬁ A
IR . €

Add a new device

Healthiness Criteria

Ok

Info ICT Broker Position Static Attributes Values
--selectan option-- v
Value Name Value Type Value Unit Data Type
Value name is mandatory Value type is mandatery Ok Ok
Refresh rate v 300
Healthiness Criteria Ok
--selectanoption-- + v
Value Name Value Type Value Unit Data Type
Value name is mandatory Value type is mandatory Ok Ok
Refresh rate v 300
Healthiness Criteria Ok Remove Value
--selectanoption-- v v
Value Name Value Type Value Unit Data Type
Value name is mandatory Value type is mandatory Ok
Refresh rate v 200
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tity / Device: Attributes
m——

kP

IOT Broker Broker: OrionUNIFI

IOT Broker Protocol: NGSI --

Info ID: “park45” park45 park45

Position GSP Position: 43.12, 11.34 GSP Position: 44.12,11.12  GSP Position: 44.14, 11.13

Static attribute Description: “parking --
massaia”

Static attribute Location: “Via Massaia” --
Static attribute Civic Number: 3 --
Static attribute MaxCapacity: 456 -

Values dateObserved: Timestamp 23-12-2019T720:13:12... 23-12-2019T722:13:12...
Values FreeSlots: Integer, # 345 356

Values Humidity: float, % 25,5 25,5

Values Temperature: float, celsius 34
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loT Device Management tor 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 #| 1OT Broker #| DeviceType %| Model %#| Ownership §| Status #| Edit Delete Location View
DRSSV ) A @ TR B alert 1610543238306 orionUNIFI event AlertGeneric MYOWNPRIVATE active El EEa @ [ ViEW |
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 Devices
& My IOT Sensors and Actuators B8 alert 1610715864347 orionUNIFI event AlertGeneric MYOWNPRIVATE active Eu | DELETE | @ =
® 10T Sensors and Actuators
& 0T Devices B alert 1610715997465 orionUNIF event AlertGeneric MYOWNPRIVATE active | EDIT| | DELETE | G =
B 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 =
[J Create an 10T Device Instance
4 Cieate an 0T bevice Model 8 alert 1610717428876 orionUNIFI event NSRS ¥\ OWNPRIVATE active [ epir N DELETE | @ [ ViEw |
[ Add an IOT Device into Snap4City -
4 \ 3
= Resource Manager ~ . ] A )
Showing 1to 10 of 108 entries i 5 i - )
Development Tools  * Previous - - : N - ! Next
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Developers can
* Manage their own Devices
— Edit/Modify, Delete, view, send messages, etc.
— Pass the ownership of a Device to another user

— Delegate to other users/groups in
 READ_ACCESS the IoT Device

MW MYOWNPRIVATE

\

Device - alert_1610543238306

« READ_WRITE the loT Device i | o oo
e MODIFY the loT Device Add new delegation
« WRITE_ONLY the loT Device (is coming)

Confirm READ_WRITE
MQODIFY

Delegated username can't be empty

— See and change the Delegations
* See Delegated IoT Devices/Entities, ...
* See Public loT Devices/Entities, ...

Current delegations
Delegated user Kind Remove
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Supposing that User User45 has the Device D34 !

THUS: User45 can delegate Device D34 at Users DD12, DD13 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

— WRITE_ONLY. This means that User DD12, DD13 can send data to the
Device D34, while they cannot read back the messages sent

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

Snap4City (C), June 2024



UNIVERSITA
DEGLI STUDI

FIRENZE

&
DINFO | DISIT ; BE:p
PARTIMENTO DI DISTRIBUTED SYSTEMS §
INGEGNERIA AND INTERNET T
DELLINFORMAZIONE | TEGHNOLOGIES LAB s N A p4CI y

D

(e
(e
0Q

ate Management from loT App

Edit delegate-my-device node

I_-.

delegate my J_

L [ ] Delete Cancel m

T device T

. £ Properties & 3
Authentication envdatacollection w &
@eSelect Device | A DeviceDiProvat v

To delegate a certain oo
device tO some Other :eﬂ] User Delegated | READ_WRITE ..

user/group of users

Celegated Group Delegated

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

-
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Simplit

1 o - \ - B o 0 f = 1 -y .
0 Device Vianagement
Snap4City My IOT Sensors and Actuators

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

Role: AreaManager, Level: 3

My Snap4City.o @

Tour Again 5h0W| 10 v ‘ entries

q*

Search: | ‘

www.snap4solutions.org

Device Identifier 4| ValueType % | DeviceType 4| Ownership $| Status

Dashboards (Public)

1dd79caa95f677afad4fd38e699c8542022-12-05T18:54:13.000Z timestamp File MYOWNPUBLIC active

oards of My ( nization

My Dashboards in My Organization 1dd79caa95f677afad4fd38e699c8542022-12-05T18:54:13.000Z entity_desc Filz MYOWNPUBLIC active
My Data Dashboard Dev Kibana

1dd79caals5f677afad4fd38e699c8542022-12-05T18:54:13.0007 entity_desc File MYOWNPUBLIC active
Extra Dashboard Widgets ~
RS R ETERE, ST S 1dd79caa95f6771afad4fd38e60008542022-12-05T18:54:13.000Z entity_desc File MYOWNPUBLIC active
Knowledge and Maps ~

1dd79caad5f677afad4fd38e699c8542022-12-05T18:54:13.000Z2 description File PUBLIC active

sing Log IOTApp

Eiy DTEe Ry AT BETE o 1dd79caa95f67 7 afad4fd38e699c8542022-12-05T18:54:13.000Z description File PUBLIC active
& My IOT Sensors and Actuators
® 10T Sensorsand Actuators 1dd79caaf5f677afad4fd38e699c8542022-12-05T18:5413.0007 description File PUBLIC active
& Entity Instances, loT Devices
o] (T EEEs alert_1610543238306 status event MYOWNPRIVATE active
# FIWARE Smart Data Models

;W s vice!
& Entity ModelsAaT Devices alert_1610543238306 timestamp event MYOWNPRIVATE active
& 10T Devices Bulk Registration

3 Doc: IOT Directory and Devices

H H B
H H &

99@9@9@9@95

alert_1610543238306 timestamp event MYOWNPRIVATE active

[ Create an IOT Device Instance
0 Createan 10T / 1 X
[J Add an IOT Device i 4City Showing 1to 10 of 1,045 entries -

MNext

8]
(o
-
[0
=
o

Previous

= Resource Manager =
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- ; J-rur /\ r - \ J P , _"J, , J( -
simplitied Ada Device: only rrom ivioae

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

Add My New Device N

My Snap4City.org
Select I_at|tude/Long|tude on Map

Tour Again

Calenzdno A /

=ct an option [ 3] T~ s

Identifier Model
Dashboards (Public) Device Identifier is mandatory Device Model is mandatory

www.snap4solutions.org

Dashboards of My Organization

My Dashboards in My Organization Latitude Longitude
Latitude is mandatory Longitude is mandatory
A lnengo
¥ 7 L"espurn
3c4babbb-c273-4599-aled-1dbla35d]5fe 1743d0d5-01de-42a4-a443-1c09c383 4227 oo —— __L :
Extra Dashboard Widgets = - tre Ay = Firenze “—r——
KEY 1 KEY 2 [

Data Management, HLT Ok Ok

My Data Dashboard Dev Kibana

Scandicei

Knowledge and Maps = Montelupo
Fiorentino

Processing Logics /10T App ¥ e d

) ) ContextBroker Protocol
Entity Directory and Dey

My IOT Sensors and Actuators Impigeta

A a ;
10T Sensors and Actuators Leaflet | © OpenStreetMap contributors

Format

Entity Instances, IoT Devices

|OT Brokers

FIWARE Smart Data Mo Submit Device

Entity Models/loT Devices

IOT Devices Bulk Registration
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Dzsign: frorn Data Modelling
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loT/Entity Network Manager vs Final Use

Entity/IOT Directory My Entity Mode / .
- loT Device Model My Entity Instances

My loT Device

0

Network of Brokers

*

- Network .
v - - b Register
T Manager .
Registerin \ * ! l
~—_  Knowledge Base, ; ' I Processing Logic v
iy ___— ; - loT Appl_pcatn-en Final user
Manager

CEICE

Browsing‘

' l Discoverini I
ServiceMap

Knowledge Base

Knowledge and Storage
Data from the Field and

City
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Jsing the Entity/Device Model notes!!!

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

— 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 / IoT
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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FIWARE Smart Data Models -- Library

FIWIRE Smart Data Models Library

User: roottooladmini, Org: DISIT
Role: RootAdmin, Level: 7 Sh0w| 10 v |entries Search: |

LOGOUT

g
S

Name ¥ Subdomain ¥ Domain Version

P RIUWISUYE I IVIdps T

o Alert Alert CrossSector
10T Applications

Anomaly Alert CrossSector

=1

ory and Devices =

Sensors and Actuators Battery Battery CrossSector
and Actuate
: BatteryStatus Battery CrossSector
IOT Devices
IOT Devices Management StorageBatteryDevice Battery CrossSector
|OT Brokers

StorageBatteryMeasurernent Battery CrossSector
FIWARE Smart Data Models

IOT Device Models CallUser CallComplaints CrossSector

IOT Devices Bulk Registration
: : Complaint CallComplaints CrossSector
Ext. MS Broker Devices Discovery P P -

Ext. MS Broker Discovery ComplaintsCollection CallComplaints CrossSector

s Periedic Update

Rules for Discovery ComplaintsOrganization CallComplaints CrossSector
y

&
®
&
&
=
&
&
&
E
&
&
&
E

OLD 10T Crion Broker Mapping Rule|

[{1]
=
—+

Showing 1to 10 of 441 entries i
Doc: IOT Directory and Devices Previous

Create an 10T Device Instance

[J  Create an |OT Device Model
[J Add an IOT Device into Snap4(

< Resource Man
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Entity Model Entity Instance
(10T Device Model) (10T Device)

Lonnections among en

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

(o

Entity Message
at 23-12-2019T20:30:12

Broker Broker: OrionUNIFI

Broker Protocol: NGSI

Info ID: string ID: “park45” park45 park45

Position GPS: lat, long GSP:43.12,11.34 GSP:44.1256, 11.1234 GSP:44.1259, 11.1233

Static Description: string Description: “parking massaia”

attribute

Static MyAddInfoSURI: string ‘

attribute

Values dateObserved: Timestamp 23-12-2019T720:15:00 23-12-2019T20:30:12

Values FreeSlots: Integer, # FreeSlots: 345 FreeSlots: 234

Values TodayCarSURI: string TodayCarSURI: TodayCarSURI:
“http://......... /CarNF126GD” “http://......... /CarGF789KK”

Values Temperature: float, celsius 34 34

Snap4City (C), June 2024
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* ID:is the unique identifier for reconnecting Temporal Instances with registered Entity / Devices 5

 Static Attributes: -l j
— 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

Snap4City (C), June 2024
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 |OT Broker

— Name of the Brokers: among those
registered

— Protocol: NGSI, AMQP, MQTT, etc..

vice Model (1

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

Format: CSV, JSON, XML.

— DeviceType: ..

Service/Tenant:

ServicePath:

— MAC address: ...

a string..

optional...

¢“SNAPciry :

— Edge-GW: Raspberry, Android,

— Edge-GW: URI

oke s Static Attributes Values
OT Broker Info Position Static Attributes Values O Broker Info Fosition Static Attribute alue
— Producer e .
v sensor v
Name Model
ContextBroker Kind vice name is mandato o
Context broker is mandatory Ok
— Owner
hd hd Device Type Mac Address
Prof Format Device Type is mandator
o F S
[] -
—
re q e ese e e C Edge-Gateway Type Edge-Gateway URI

— Keys: K1, K2 —

Ownership
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Entity / Device

IOT Broker Info Position Static Attributes Values

Latitude Longitude

Latitude is mandatory Longitude is mandatory

e

Lastra a Signa '\“‘\-L Firenze

l' A

= : 3
A o8 & S \§candicci /. N, A
/ - Bagno a Ripoli A ~
Aa i A b7 3
Montelupo / /\- A A ;
Fiorentino \4

A
7 \\,.\,/ AA“A

Aa
a s
A L
B
Impruneta ¥ % Reggello
A a A 1

Leaflet | ® OpenStreetMap contributors

Snap4cCity (C), June 2024

Ceneral Info aT Broker Static Attributes
chargingStatevalue charging_state [Chargiiv some coded status [staiw string v
Value Narme Value Typ 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
dateObservad timestamp (Timestamp v timestamp in millisecor v string v
Value Name Value Typ Value Uni Data Type
Ok Ok Ok
Refresh rate 900
Healthiness Criteria Healthiness Value
chargingState charging_state (Chargiiv some coded status (staiw string v
Value Name Value Typ Value Uni Data Type
Ok Ok Ok
Refresh rate 900
Healthiness Criteria Healthiness Value
stationState charging_station_state v some coded status (starw string N
Value Name Value Type- Value Uni Data Type
Ok Ok Ok
Refresh rate 900
Healthiness Criteria Healthiness Value

Add Value
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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
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& ‘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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W

Viany lol Device

Prerequirements: only
for AreaManager users

If you have a set of
sensors with the same
features,

— you can create a
model and then a set
of instances (loT
Devices) in compliance
with the model (not
time consuming and
avoiding errors)

Healthiness Value

Automatically generated

Key Generation

General Info

Edit Model - ChargingStationModel

y 01 Devic
reingStationM
Edit Model - ChargingS!

Values

loT Directory and srtreein .
Devices > loT Device R ]
Models > ‘New Model’ ==

button o .

Snap4City (C), June 2024

Confirm

¢“SNAPciry C::.

2 Model

11

P 9 9

Example: Cha i i ode|

Static Attributes Values
chargingStateValus charging_state [Chargilv some coded status (statw string
Value Name Value Typ Value Uni Data Type
Ok Ok Ck
Refresh rate 200
Healthiness Criteria Healthiness Value
stationStateValue charging_station_state v some coded status (statv string
Value Name Value Typ Value Uni Data Type
Ok ok Ok
Refresh rate 200
Healthiness Criteria Healthiness Value
dateChserved timestamp (Timestamp v timestamp in millisecorv string
Value Name Value Typ Value Uni Data Type
Ok Ok Ck
Refresh rate 200
Healthiness Criteria Healthiness Value
chargingState charging_state [Chargiiv some coded status (staiw string
Value Name Value Typ Value Uni Data Type
Ok ok Ok
Refresh rate 200
Healthiness Criteria Healthiness Value
stationState charging_station_state v some coded status (starv string

Data Type

Value Name

Refresh rate

Healthiness Criteria

Value Typ

900
Healthiness Value

Value Unit] (8|

Remove Value
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Snap4City My IOT Sensors and Actuators

Switch To New Layout (Beta)
My Sensors Delegated Sensors Add New Device
User: paolo.disit, Org: DISIT and Actuators and Actuators

(e

=&
Add Ent

—

P
-
(—-
Qe

Role: AreaManager, Level: 3

LocouT
TR Show| 10 v |entries Search; |
wsnapésolutionsorg Device Identifier $| ValueType 4| Device Type 4| Ownership
Dashboards (Public)
1dd79caad5f6771afad4fd38e699c8542022-12-05T18:54:13.000Z timestamp File MYOWNPUBLIC
Dashboards of My Organization
My Dashboards in My Organization 1dd79caad5f6771afad4fd38e699c8542022-12-05T18:5413.0002 entity_desc File MYOWNPUBLIC
1dd79caad5f6771afad4fd38e699c8542022-12-05T18:54:13.000Z entity_desc File MYOWNPUBLIC
Extra Dashboard Widgets v
ata Management, HLT  ~ 1dd79caad5f6771afad4fd38e699c8542022-12-05T18:54:13.0002 entity_desc File MYOWNPUBLIC
1dd79caad5f6771afad4fd38e699c8542022-12-05T18:54:13.000Z description File MYOWNPUBLIC
ty Directory and De 1dd79caad5f6771afad4fd38e699c8542022-12-05T18:54:13.0002 description File
e My IOT Sensors and Actuators
ot nd Actuatc 1dd79caad5f6771afad4fd38e699c8542022-12-05T18:54:13.000Z description File

User: roottooladmin, Org: DISIT
— Slert 1610945258506 status event Role: RootAdmin, Level: 7 My Dewces Dele, =d Devices
FIWARE Smart Data Mo

Entity Instances, loT Devic

Entity Models/loT Devices alert 1610543238306 timestamp event K

10T Devices Bulk R
Dog: 10T Directol

alert 1610543238306 timestamp event My Snap4cityorg Add My New Devi

Create an IOT D

Create an 10T Dx ‘ Dashboards
‘Add an 10T Device into Snap4City Showing 11010 of 1,045 entries Brevioue - 5 Select Lat\tude/Longnude on Map
T My Dashboards in All Org. : . - .
(=L \\ X Ca\enzanc N A
rovi rage Person v | 2
Dashboards of My Organization Dubrainiklotahaverage berson { + y r v
N

Identifier Model - I | (
My Dashboards in My Organization Device Ok | A
Extra Dashboard Widgets ¥
armignano A
» o f; I i
Notificator Latitude Longitude 5 T

Data, my Data, OpenData ¥ Vepuci
16d71349-2eb6-454¢-84f1-ae54fd3617ce 4e7dbd20-77ea-4412-8aed-8e352d055093 B { i anassmve
Knowledge and Maps ¥ |renze =S a
b2l KEYe ¢ ‘smd.m
These keys have been generated automatically for your device. Keep track of them. Details on inf 3 Bagnoampon &

10T Applications ¥ Y B 0 | /
Montelupo %~ \Q \ 5
Fioréntino S
<z (/
& My|OT Sensorsand Actuators RS e/ A s ( .
@ 10T Sensors and Actuators s % A
F A

& 10T Devices Y b Dubrovnik Remove

Impruneta 2
# 10T Devices Management Value ) v

Leaflet | © Openstreethap contributors

H (0T Brokers
& 10T Device Models

T
& 10T Devices Bulk Registration Submit Device

& 10T Broker Periodic Update setting

10T Directory and Devices «

Add Attribute

& (07 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 DeVi ce a n d User: roottooladmini, Org: DISIT
register: SigFOX, MQTT, NGSI o

( F|Wa re ), ces My Snap4Cityorg = B Add My New Device

@ Dashboards

Atta C h t h e m by @ My Dashboards in All Org. 1 cslele::t LatltUdE/’LOTgTFU‘de & Map

Dubrovnik Total Average Person
@ Dashboards of My Organization d age Fers

* Models T b

@ My Dashboards in My Organization

A range of protocols, o s strd wides | |
formats, approaches e L B

Data, my Data, OpenData ¥
16d71349-2eh6-454e-84f1-ae54fd3617 4€7dbd20-77ea-4412-8aed-8e352d055093

KEY1 KEY 2 i
These keys have been generated automatically for your device. Keep track of them. Details on info " Y4 - BagnoaRpoIl &a
|

W Knowledge and Maps ¥

10T Applications ¥

Create your own devices: (% ¥ /\*q ‘
SRS/ Subnature - ‘“ ‘
— Arduino, - fh \

Impruneta
Aa

& 10T Devices Management

— Raspberry, B oroer o A

& (0T Device Models

Value Leaflet | © OpenStreetMap contributors

& 10T Devices Bulk Registration

-— A n d ro i d ) & 10T Broker Periodic Update setting

— LoraWAN + Arduino, e . .
~ etc. Secure Communication: HTTPS,

TLS (K1, K2), Certificates
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Addition of Static
Attributes of the
Entity Instance /
loT Device

Only if you
enabled from
model

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

evices,

Snap4City

User: roottooladmini, Org: DISIT

Role: RootAdmin, Level: 7

My Snap4City.org

Dashboards

My Dashboards in All Org.

Dashboards of My Organization

My Dashboards in My Organization

Extra Dashboard Widgets ¥

Notificator

Data, my Data, OpenData ¥
““~awledge and Maps ¥

1L, " ~nlications

10T Directory ana .. ~es
# My IOT Sensors and Actuators
@ 10T Sensors and Actuators
& 10T Devices
& 10T Devices Management
HE 10T Brokers
& (0T Device Models
& 10T Devices Bulk Registration

& 10T Broker Periodic Update setting

& 10T Orion Broker Mapping Rules

My IOT Sensors and Actuators

Delegated Devices | Add New Device

Add My New Device

Dubrovnik Total Average Person

Identifier Model
Device Identifier is mandatory Ok

Latitude

Latitude is mandatory

Longitude

16d71349-2eb6-454¢-84f1-ae54fd3617ce 4€7dbd20-77ea-4412-8aed-8e352d055093

KEY1 KEY 2

These keys have been generated automatically for your device. Keep track of them. Details on info

~_Subnature

Select Latltude/Longltude on Map

Calenza‘no

Campi Bisenzio,

v
/Angeﬂgo
Vespucci
—e { Pontass:eve
X Flrenze ——
\

Scandlm

armignano

Bagnoa Rnpon &a

x/‘\,ﬂ
) ‘

Mcn}elupa
Fiorentino
LN

Locality v

Dubrovnik

Value

A

Impruneta
Aa

Leaflet | © OpenStreetMap contributors

Add Attribute
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=ntity / Davice Registration from
IOT App/Proc.Logic (2uiornation)

(] L irect ] e
ors and Actuato 2 |OT Applications
0 d 0 i, 55 MicroServices for |OT Applicatio...
De ‘0"‘_ ‘ MicroServices from DataAnalyti_.
D geme 6 |OT MicroServices for Final Users...
De E = |OT MicroServices for Developers...
B IOTE @ E g Doc: IOT Applications
— i =
De d ° B E How to Develop IOT Application...
De £ g E g Create A MicroService from Rest..
Broker Period pd = E
O £ nping H —
[} Doc:lOTD d De 4 _____
L E . e
3 e 0 de
4 Add De D

Snap4City (C), June 2024 194



UNIVERSITA
prarisroni | DINFO | DISIY
FIRENZE | 0ENForwazone | TEGHNOLOGES Lag

Snap4city Data

& eV SNAPLay B

estion Flow Diagram

in

QQ

. regij :
= = == Bynamic NGSI
|OT Device Registration —I—> IOT App ) :

Real Time

pull NGS| ALEC  subscription note
! I JE _NGSI NIFI, OpenSearch

[ Information, File
1 10T Apps

[ Snap4cCity Tools
[__110T Device/Gateway
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DISIT
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DINFO

RTIMENTO DI
INGE
DELL'INFORMAZIONE

|OT Device Models

Edit Model -

Florence wifi average person

Static Attributes

Florence wifi average perscn Average Number of person for each wifi point in Florence
Description
Ok i 5 3
wifisensor Sensor A
Device Type Kind
Comune Di Firenze 300
Producer . Freguency
Ok
b
Healthiness Criteria Healthiness Value
Autormatically generate: A W
Key Generation Edge-Gateway Type

Model name: Florence wifi average person

Edit Model -

Florence wifi average person

Edit Model - Florence wifi average person

Snap4cCity (C), June 2024

General Info T Broker Static Attributes Values
crionToscana-UNIFI ' ngsi
ContextBroker Frotocol
json v
Format
e
Edit Model - Florence wifi average person
General Info oT Broker Static Attributes Walues
| Wifi  (TourismService] -
Subnature
FIRENZE
Value
_Regio’. e E -Rem
Value
Add Attribute
General Info oT Broker

Static Attributes

Values

Ok

Refresh rate

Value Typ
Ok

900

Healthiness Criteria

Healthiness Value

Value Unit ] |
ok

meanPeaople people_count (People Cv Mean number of peoplw integer -
value Name Value Type] (2] ] value Unit @ | Data Type

Ok Ok Ck

Refresh rate 900

Healthiness Criteria Healthiness Value

dateObserved timestamp (Timestamp v timestamp in millisecor v string v
Value Name Data Type

Add Value
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Florence_wifi

User: michela_toscana, Org: Toscana =<% Node-RED

Role: ToolAdmin, Level: 3

dashboard

LeGouT
~  input T all nodes ]

My Snap4City.org

& Dashboards (Public)
provider
& My Dashboards in All Org. catch
& Dashboards of My Organization tahr
& My Dashboards in My Organization ke provide: Idataffirenze_wifi
@ Extra Dashboard Widgets -
matt wifi_location_temp
A Motificator
http
Data, my Data, OpenData - delay 53 _— Idata/firenze_wifi e json —
W Knowledge and Maps = All_devices_cleaned
10T Applications top
10T Applications o
MicraServices for [0T Applications E
— ) - msg
MicroServices fram DataAnalytic amgp Ghs BETUETEE \
[3 10T MicraServices for Final Users \
amgp2
O 10T MicroServices for Developers new-device-from-model
[ Doc IOT Applications T -
[J How to Develop IOT Applications ¥{ topic: "7, payload: null, _msgid: "BdBbEOSE.c@Fc68”, wifl: array[231], statusCode: 281 _ }
[ Create A MicraService from RestCall ~ output 58 i i

2) loT Devices Creation | iotdirectory-nev-device-from-model -
from IOT APP

BLOCK: ‘loTDirectory-new-device-from-model’
Model name: Florence wifi average person
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DISIT =n . .y Z
s (O TApp static Tlow ¢YSNAP4crty

Florence_wifi

NFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

L)

User: michela_toscana, Org: Toscana
Role: ToolAdmin, Le:
Dinamic Flow Static flow dashboard

~ input

]

provider

ll cach
T Florence_wifi
| sans O

& N ) | -~ ¢. provider idatafiirenze_wifi
I . Edit iotdirectory-new-device-from-model node info debug dashboard

@ Extra Dashboard s . a
| B ¢' wifi_location_temp o - — m o

& Notificator J—— T - - == B e Type otdirectory-new-device-from-model
| Lz ¢' s D

Data, my Da — delay 53 idataffirenze_wifi h i’

— [ timestamp L Gevicename

W Knowledge and Map | websocket ) Al_devices_cleaned Information

. latitude

| top ¢| o s It allows to create a device from model
fongitude « Inputs

tl zmaz ¢, split —_— every device

i_location_tem . AJSON with these parameters

evicenane

The name of the device you want o create

timestamp

devices_cleaned el

latitude
latitude of 2 GPS position

OT MicroServices for Final Users

Mot

IOT MicroServices for Developers

ude

fee= ¥ s > longitude of a GPS posiion

Doc IOT Applications 9 ) . & >
K1 and K2 are the keys necessary to read and wite access to the
device. They must be different from each other.

every devic|

How to Develop 10T Applics ) = =1 spit

Conelrogenta

k2 D v
K1 and K2 are the keys necessary to read and write access to the
. = device. They must be different from each other.

\ Santepaléro
Coiae

N

output Kt 42263MF6114-4cdb-34b-21238e789ef7 The name of the model

~ Outputs
debug. K2 564cf1f4-3bd4-4acc-be2d-9eagd4dc24eal ’
Returns the k1 and k2 of device created

[ ]
Model Florence wifi average person v « Details
The node can receive a JSON with the parameters described in the
Inputs section and with them generate the output JSON. If the values

are not present in the input JSON. these are read by those in the

Snap4City My Groups of Entities

than 200 devices) -> put all EEEEE =

boards (Public)

the devices in the group and E===

e T — T

Device GroupID 20 Name Florence Wifi De:

l L] ’ Notificator michela_toscana UNIFLwifi_2_F ggio_Porta_al_Prato_Leopolda 10T Device wifi_2_Parcheggio_Porta_al_Prato_Leopolda 6/7/2020,1836:17

l | I I e r r ] a S u I ( : O r' I e B o nData michela_toscana i UNIFLwifi_6. jio_Santa_Maria_Novella 10T Device: wifi_6_Parcheggio_Santa_Maria_Novella 6712020,183617
Data Inspector

T michela_toscana UNIFEwifi_5_f io_Beecaria 10T Device wifi_5_Parcheggio_Beccaria 6/7/2020,1836:17

15l My Groups of Entities michela_toscana

Toscana-orionToscana-UNIFIwifi_9_Ospedale_Pediatrico_Meyer 10T Device wifi_9_Ospedale_pediatrico_Meyer 6/7/2020,183617

] ] michela_toscana UNIFEWifi_0_| jio_Europa IOT Device wifi_0_Parcheggio_Europa 6/7/2020,183617
e a I I Va t e L michela_toscana T UNIFLwifi_4 )_San_Lorenzo_Mercato_Centrale 10T Device wifi_4_Parcheggio_San_Lorenzo_Mercato_Centrale 6/7/2020,183617

I I I l I I I pported P
Interoperabi michela_toscana UNIFLwifi_7_ jio_S_Ambrogio 10T Device wifi_7_Parcheggio_S_Ambrogio 6/7/2020,1836:17
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FIRENZE | B | RENEREL e AOwW 10.... SN APlcity
1) loTModel

|IOT Device Models

2) Static Flow to create loTDevices

Snap4City Dubrovnik_Camera

Edit Model - Dubrovnik Camera Average Person

Edit Model - Dubrovnik Camera Averaae Person
Edit Model - Dubrovnik Camera Average Person

oT Broker Sta meanPeople People Count 4 Mean number of peo v

Value Type[ @] value Unif @]

User: disit dubrovnik, Org: Dubrovnik
Role: AreaMan

Value Name

Dubrovnik Camera Average Person

Storico
orionDubrovnik-UNI]

ContextBroker

Edit Model -

idataldubrovnik_camera

Format Cersrelin o Bk Value Healthiness_value y . i o
Dubrovnik Developmant A ﬂ o provider camera_location_temp
Sraducer Monitoring C viceAndRenting) x + a — mestame i et | ' X — . .
Subnature statvs ) = ay 55— | [dataidubrovnix_camera  —— |/ json
valuaum e — timestamp T e — 9 —
- AT levices_clean
Dubravnik Ok [ y —
Healthiness Criteria
Value L
fhiness Criteria Healthiness_Value [ e b - o -
<1 spit  ——  everydevice H
|| | websooet 0
Ema :
= | [ iotdirectory-new-device-frem-model
Confim
| udp. .;. IMPOSTARE STESSE K1 & k2 per tutti | SENSORI
z )
. . map
} \ t e Icellse all Ma e I u Ict e q ——
!
| stomp 1)

to the license)

B - Hide Menu

{08},
o | Regular Services | Transversal Services [l

Licence (on-Other-orionTescana-UNIFkcamera_Dubrovnik_1_Ploce) My Snap4C:

{08 5s O @ Accommadation +
@ Dashboards L O 3 Advertising +
creativecommons org/licensest = = e, O () AgricultureAndLivestock
@ My Dashboards in All Org. L oy o O B} civilandedilEngineering +
7 )
@ Dasnboards of My Org 3 2 ong O B Culturalactivity +
O B EducationAndesearch
|OT Devices @ Extra Dashboard Widgets ~ Srednji Kono
2 Notificator E :
s
Data, my Data, OpenData ~ % Ao A G - 05 1 O B Governmentoffice +
[ eew o | - — 3 , TS | O B Heatthcare =
W Knowledge and Maps = ) ¥ & e O ) IndustryAndManufacturing +
. A Service Map (Toscana) 2 & O [ ToTDevice +
107 Device | 10T Broker +| DevcoType Modet #| Ownership ¢ saws 8| B | Des Location e b % ] | O B MiningAndQuarrying
%,
] m B Q W et S M i
W Antwerp Service Map 4 &Y
e e erase reage Pes o0 B ocre B ) W Garda Loke Service Map 3
¥ Cagiari Service Map ULICA FRang supith -
° MIOWNPUBLIC Bl EEE Q ¥ Lonato Del Gada Servica Map o oy s 2
Ve ANA SUpy 5
W Valencia Service Map € Banje. 4 £
. e Em g N Pt it g E
Dubrovik Service Mo &
] - m e Q B % e a
Edit parameters IV W e i M Corenat s$ s
e Peeec]  EEm Q ¥ Mostar-Bosria Servics Map S0 =il
W Roma Service Map A =
a W Creating WiT 5, & i . O B utilitiesAndsupply
4 Service Map 30 Antwerp) o, ] O ) Wholesale +
8 Service Map 30 (Helsink) — O @ WineAndFood +

jeRnE

oo U

A Producing PO trples for KB

A Load WKT on ServiceMap [Helsinid)

5) Working on Dynamic Flow to save Average = a5l %

Mapring ServicesOsta mmml Searn arge (Bl ¥ |
,l - v

ArcGIS DIST Service. Search A

#people every 15 minutes for each loTDevice SnapaCity (C), June 2024 199




brotsiunl | DINFO | DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS F 7( / I ( .
FIRENZE | 08E\Foimazione | TECHNOLOGIES Lag w 1N JJ jJ f J

Florence_wifi

3 2 —
User: michela_toscana, Org: Toscana - e-RED == Deploy ~ & =
Role: ToolAdmin, Levek 3
Dinamic Flow LAY info debug dashboard
o
provider
m] : fi: orrg ] .
] = . _ : o o - -
. fimestamp U All_devices_cleaned hitp request 50 — S et t h e f— —— JSOM  Dati non elaborati Header
L
. C cach [ o . ) -
e 2y [j:' *___—————____——-—’——_—___—__- Salva Copia Comprimitutto Espanditutte 7 N
. __ _ T -_— it —_— 5 A D h wifi ect
& Dashboards of My Organization # soli TEENGIEUNENCIIEETEET Ot ro e r [ ——
& My Dashboards in My Crganization < om 50 type: "FeatureCollection”
— aTeas p features: [--1
@ Extra Dashboard Widgets ~ Y L [ ]
o] <7 suitth ('~ delay5s send data on Broker | — delay 55 send  —f—— _ v
T - 4 . :
Data, my Data, OpenData - T
——" Filiter: More RT data than static data (mi average every 15 minutes .
W Knowledge and Maps ~ "= T 8 measuredTime
L 1: "dateObserved”
10T Applications = u]
S 2: "meanPeople”
- 10T Appli FY L I send data on Broker
e & == 7y suitch e — \ senu_sverages: ¢ v results:
MicroServices for 10T Applications 9 e E ] v bindings:
MicroServices from DataAnalytic L T
v e:
IO MicraSanvices for Final Users L ] send data on Broker .
OT e i Do T select or exclude specific sensors ¥ measuredTime:
—T d data on Broker " S "
Applications L ° sen value: 2020-87-13T19:49:26.750+02:00
Do 10T Applications 7] 10 CHECK - Service map url o
How to Develop IOT Applications - ' ~ dateObserved:
MicraService from RestCall o value: "2920-87-13T17 :45: 007"
ory and Devices = tatusCode: 281 = w meanPeople:
=8 v e
« Resource Manager -
v 1:
1 < - 1
= || Public transport | Municipakties | Text Search | Address Search | Events ,; = ) OD Gal | Regular Services | Transversal Services [l ¥ measuredTime:
Select an agency: 3 i &5 x| vices Categories . E 3 140143 1@a"
| [~ select an Agency - G | O (2] N D;;ld@”ﬁ | value: 2020-07-13T19:48:43.168+82:08
| Ceie— N Vo e \ : s, @i I v dateObserved:
n e hm \ < & navertising + | value: *20820-87-13T17 :30:080Z"
e a a O e Select  bus stop: g = B AgricuttureAndtivestock + | v meanPeople:
Select a Stop - | B civitandeditengineering +
‘L | B cunuralactivity + | value: 2
. 4 @ caucationandresearch v 2:
[+ ] * .
oTDevices
wifi_67_Loggia_Lanzi_Uffizi -~ . _ _
= P Environment & I value: "2828-87-13T19:20:31.181+62: 00"
p— I
Home: oorTscans I T 57Logps Lore s g : vice % | v dateObserved:
sy et GovernmentOffice + Il
O o Subnature: = i value: 2828-87-13T17:15:000Z
6 Ve ri R I D a t a Vvia e s || v meanpeopie:
PropertylValue Type W rorevice + ! value: "g"
3 o) MiningAndQuarrying + |
Viap e > ShoppingAndService + v 3
D O 1 - i  measuredTime:
I I a p I y O r VI a Prae-ovkie | value: "2028-87-13T19:01:21.564+02:00"
Tourist_informatian_offcs I
W rourise_trail ¥ dateObserved:
- Yiagy ’ 0 @ tour_oparator I value: "2028-87-13T17:80:008Z"
L ™ wavel_agency |
ervicelivia : | S
O 9 wravet_bursau
[ 9 rpvet_information i value: e
[ v} v a4
g I
W transterserviceAndrenting + | |
. iitiesAndSupply +
e Moy & 4 B wholesate + |
3 3 - m..
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Main Data In/Out flows

Entity/Device Model Reg.

Entity/Device Registration

10T App / proc.Logic:

registratiop m
. ) (kM)
triples Semantic Reasoners
* Registration

* Delegation NGSI

SURI link

FIARE  subscription note
NGSI

10T App / proc.Logic:
* Data messages €
* Data receive NGSI

A

NIFI, OpenSearch

Real Time

i

> MyKPI <
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Main Data In/Out flows

Entity/Device Model Reg.

Entity/Device Registration

%n"ﬂ,

) (kmla|ciT
Semantic Reasoners =--:2%

IOT App / proc.Logic:
* Registration
* Delegation
* Delete

SURI link

FILARE  subscription note

NGS3I

10T App / proc.Logic:
* Data messages €
* Data receive NGSI

A

NIFI, OpenSearch
Real Time

i

> MyKPI <
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Main Data In/Out flows

Entity/Device Model Reg.

Entity/Device Registration

10T App / proc.Logic:

registration @@]
triples Semantic Reasoners
* Registration

* Delegation NGSI

FILARE  subscription note

10T App / proc.Logic:
* Data messages
* Data receive NGSI

NIFI, OpenSearch B - et S

B7°C W0W@bar  7T7%

Real Time

MyKPI
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FIRENZE | Neecneria AND INTERNET @ﬁ;
DELLUINFORMAZIONE | TECHNOLOGIES LAB Tnumi‘» enslS |

'Ihasican e = dha o= - 31 I e
Checking data/Entity ingestion results
— ¢ ServiceMap, SCAPI, SuperSM ; S | ServiceMap or
VLT == BE Super ServiceMag
m-cmr] .
Semantic reasoners % — LOG / LOD viewer
- All searches - SUper SerVICe Map
- Metata — SCAPI: Swagger i
- Structure g
- Last values of loT Dev — Last data 5
- GTFS * Data Inspector (last data)

Data Inspector

- Onl blic loT D
Rt Digital Twin view

e |oT/Entity Directory

- \ loT Brokers
data), SuperSM
- Faceted search

- Geo search My Data Dashboard,

- Time Series OpenSearchDash
- Private and Public

My Data Dashboarc

* Data Inspector (last data) DevDash
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A
[ ]

e Verify that =
L

— Entity/Device Creation see it on Semantic Reasoners =55
* Entity/loT Directory, Entities/Devices list
* Service Map if the device is Public

 Data Inspector if the device is public and/or prlvate

— You can see the trend to see the time series and last value from the pin on map of the Data
Inspector

e Dashboards...... you can create a specific one using the Dashboard Wizard

— Entities/Device Data (time series) see them on
* Broker, via ...... A dedicated services is coming....
* Service Map if the device is Public

* Data Inspector, this means that the data are on Storage

— You can see the trend to see the time series and last value from the pin on map of the Data
Inspector

e Dashboards...... you can create a specific one using the Dashboard Wizard
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Verity on

1. Verify the presence of the loT
Device you created

2. Verify the structure of the device
by edit tool

3. See the NGSI V2 JSON format to

v entries

Broker Port: 443
Visibility: public
Format: json
MAC:

Producer:
Latitude: 39.47627
ilicaDesamparados_new2

ourcefiot/orionValencia-UNIFI/Valencia

be used on sending data msgs A A
Er,w\ﬁglva\ eeeeee heritageNode heritageNode PUBLIC Valencia Jjegarcia active | eoir JAN DELETE | Q
ir.\\lo‘:;\/a\enc\a— heritageNode  heritageNode pUBLIC Valencia jegarcia active [Eor IR DELETE | Q
4. Call the loT Broker to see the last ) | "
data on it (some user name and e S s -
P d b d d -- https://www.snap4city.org/brokername/v2/entities
Wdad Can be neeae ) -- http:// brokername.snap4city.org/v2/entities/
— Get the Broker Name from the
device profile @
5. See next slide
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Jerity on Knowledge Ba

Snap4City

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

lick on ServiceURI (device S

Notificator

Search:  valencia

Data, my Data, OpenData  ~ v entries

[}
O en In a neW e Device Identifier 4| I1OTBroker 4| DeviceType ¢| Model 4| Ownership #| Organization #| Owner 4| Status §| Edit Delete Location
10T Applications ¥
€  basilicaDesamparados_new2 orienValencia-  building buildingval PUBLIC Valencia jegarcia active | eoiT [l DELETE | Q
* 10T Directory and De UNIFI
My IOT Sensors and Actuators Broker URI: valencia-broker snaphcity.org Broker Port: 443
10T Sensors and Actuators Ta el SEte Visibility: public
10T Devices Device Type: building Format: json
10T Devices Management Protocol: ngsi MAC:
o — Model: buildingval Producer:
Longitude: -0.374804 Latitude: 30.47627
10T Brokers Device Uri: http:/ /kmécitylresourcefiot/orionValencia-UNIFI/Valencia/basilicaDesampara \

IOT Device Modals Organization: Valencia

v [ Paviowd Nesiv |
e Created on: 2021-03-16 1428:54

U U geenew

10T Orion Broker Mapping Rules basilicaDesamparados_new2_gases  orionVale neri