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

e 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), Sept. 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: Hutps://www.snap4city.org
+  https: m/shapdcity
*  hittps:y facebook.com/snapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifiit

Phone: +38-335-5668674

Linkedin: http yw.linkedin.com/in/paolo-nesi-849bas1/
Twitter: https
FaceBook: https:/

[]

8]

om,/paoclonesi
ww . facebook.com/paolo.nesi2

[]

[]
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w
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 https://www.snap4city.o
rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf
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* Powered by
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Development Llfe-Cycle

From Snap4City:

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

* https dsolutions.org

ebook.com/snapdcity
s  https:/fwww youtube com/channel/UCItACOPEbNbasf2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hittps://www disit org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone- +39-335-54A48474
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— Access to a large volume of Data

IF
— Create Dashboards cany Zuk”eed to m
. . S U Ore i
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. . | Nalytics .~ °PMent With fy,
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* When Solutions and tools for Data Ingestion and Interoperability are needed
* Overview of Snap4City Data Storage and Stack

 Knowledge Base: Modelling and Setting Up

* High Level Types vs Ingestion Process

e Data Ingestion Strategy and Orientation

* Ingestion of Points of Interest with 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), Sept. 2024
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* Analyze
e Alerting, Early

Warning
* Support Decision

makers Smart City
* Plans Engine
* Prescriptions
* |Inform
* Suggest -
* Engage tinkeasy
° Research Data: Public and Private, Static and Real Time ]
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Agile Development Life Cycle by sprint

Smart Solutions
‘P ’r
Sprint

Sprint
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Development Life Cycle
Smart Solutions

Data Discovery
Data Modeling
Data Analytic
Userinterface +
Business Logic
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@ Deploy

@ Deploy
@ Deploy
@ Deploy

loT App,
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ML, Al, XAl
Python, RStudio

Special Tools
Userinterface
Dashboards
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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), Sept. 2024
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* Social and Users Behaviour

* Smart First Aid (Location of First AID, real time status of triage)

* search for POl and public transport services (POl geolocalized, spatial queries, along paths)

* Social Media Monitoring and acting (Identification of dysfunction, quality of service perceived)
* Information to Tourists (Entertainment Events)

* Early Warning, prediction of audience (Twitter data, social media)

* Improvement of services for Tourists (people flow, usage of services)

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

(Twitter Data, social mea,....)
* Weather and environment, quality of life

* Weather forecast/condition (Weather forecast)

e Air quality Pollution (pollution sensors, PM10, PM2.5, NOX, etc.)

* Pollination (Pollination sensors)

* Alerting on Air quality for multiple parameters (Prediction of parameters time slots, notification)
* Information Heatmaps for weather and air quality (air quality sensors, heatmaps, prediction)

e Air quality indexes, and forecast (PO— | ..

Snap4City (C), Sept. 2024 20
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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

Snap4City (C), Sept. 2024
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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.
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* KB is based on the Km4City ontology, It allows to:

— keep connected city entities each other:

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

— Discover city entities and their relationships via Proc.Logic / loT App and

Smart City API:
* Entities / devices, sensors, city elements, roads, services, Brokers, etc. etc

— Provide access via Advanced Smart City API
— Federate other Smart Cities / Knowledge Bases, the approach allows to
scale geographically and create redundancies, improving performances
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ding to have a collection of verticals
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Business Control Dashboard Dashboard
Dashboard Dashboard control seee control
Billing Al, Data Al, Data Al, Data
system Analytics Analytics Analytics
Accounting Data Data JULTO Data

system interface interface interface
e 54 N Y

N4 wE® iiik

Simplifying the development and integration of verticals

-
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. — Street-Guide
— Multiple DOMAINS =
_ . — Mobility and transport
— Geospatial reasoning Cipaintesfinterest
— Temporal reasoning — Sensors, 10T, ...
=

. — Ener

Metadata -gy. : Big Data Tools
— Statistics — Administration e

: - — Citations from strings a 3
— Risk and Resilience i *J (&) |

: o) e

— Licensing

i
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— Open and Private Data

— Static and Real time

~ 10T/IOE | B
Ontology Documentation: | — = =i~ [ =
http://www.disit.org /6506 e ) zzzz |- Schema: http://www.disit.org/km4city/schema |
http://www.disit.org/6507 lf'_ N ] LS RDF version: http://www.disit.org/km4city.rdf
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 KmA4City is the reference ontology for Snap4cCity, It allows to:

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

— Provide access via Advanced Smart City API

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

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

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

* Documentation
— TC5.15 - Snap4City Smart City APl Collection and overview, real time
— ServiceMap and ServiceMap3D, Knowledge Model, KmA4City Ontology
— Knowledge Base Graphs and Queries: browsing and queries into the KB

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

» covers different aspects: /\
L 8.
\

— Administration SICIREL

— 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

roclass

lass

— Local public transport

- CARPARK > CARPARKSENSOR >
BUSSTOP => isinRoad -> ROAD isinRoad > observeCarPark = CARPARK
[ 4
— Sensors — N

WEATHERREPORT - refersTo = PA

SENSOR = measuredTime = TIME

|
2)

— 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 may be not needed in some
cases.

Road Graphs can be obtained from:

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

— Etc.
* See this note on KM vs OSM: https://www.snap4city.org/397 . '?"*':
Snap4cCity provides a tool for feeding the KB with OSM e

— TC5.10- Open Street Map ingestion process

e From the Open Street Map to the Km4City street graph

httDs://W\k/]vwdsfna p4city.org/download/video/From%20the%200pen%20Street%20Map%20to%20the%20Km4City%20street
%20graph.p

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

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

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

and feed into the KB:

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

Directory

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

have
— (iii) automatically from POI Loader tool that takes Excel file in input and generate triples for a
specific your organization
— (iii) manually producing triples and send them to RootAdming for feeding KB, or using an 10T
App for feeding KB
— (iv) converting OSM in triples about road graph details by using a tool called
* From the Open Street Map to the Km4City street graph, OSM2SM, OSMOSIS

* https://www.snap4city.org/download/video/From%20the%200pen%20Street%20Map%20to%20the%
20KmA4City%20street%20graph.pdf
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1 d int: i 1
ﬁ:?rq__en point: (optional) | | Select all | | Deselect all | | Inwvert | [ Hide all inverse
[+
belongTo coincidewith -

uri: |http:.-".-". o ” Request | contains depiction
| Search for keyword EMEE TRy
- has hasfccess

hazExternalficcess hasMunicipality

hasProvince hasRule
- 1 r o = o — — hasStreetNumber inMunicipalityOf
hllp..-’.-’... ._ http: /S /www.disit.dinfo.unifi.it/5iiMobilicy/MUISE = ieIn iePa c

isPartofProwvince isPartofRegion
ownerfAuthority
samehs

starts

-

managingfuthority
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seeflso

IARAANNRRNOCOE®
ODDRRANNRFNAERO®

- Linked Open Graph
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=1 trpe Q
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h L ici lityaa Lo ]
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Static or quasi Static ‘-- sporadic
Data: POI, etc. 10T App

n..m,

Semantic Reasoners --r%8

* 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) - v =ase s

* Connect the additional blocks : - - _3

present in the IOT App and save
(‘Deploy’ button)

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

i _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

m

i *ﬁm‘

Snap4City

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

Role: ToolAdmin, Level: 6

My Snap4City.org

Qinj x Flow 1 Flow 2 Flow 3 + info debug dashboard

A

> subflows A Node 4
r

Name function

¥ input

@ Dashboards (Public) f Type function

(4] — [¢] — e
e triplesToVirtuoso | ————— | msg.payload J\D

function

ol

timestamp

inject

"79b2b28. eccld4c”

@& My Dashboardsin All Org.

0 show more »
@ Dashboards of My Organization > output ‘

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

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

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

msg.triples="...
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Smart City

storage
/ T3l A number of KB
: @f?? federated

Semantic Reasoners et -
S ST rederation | (Lscan -
: - Smart City |( Super )
. SURI Lin | API, ASCAPI ]| gcppy
API Manager (Optional) —
Cluster of OpenSearch
NIFI, OpenSearch for storage with in
. front a cluster of NIFI NV YN
@ GeoServer - -

08 B I MSEFVEI’.CEHIEI’

SerV|ceMap I\/IuIti/Super ServiceMap
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ServiceMap is the main Tool to: Semantic Reasoners J

— monitor the status of the Knowledge Base

— test queries and produce query and SmartCity APl 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), Sept. 2024
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Main Organizations/areas

* Antwerp area (Be) - ) o o
Semantic Reasoners -85

* 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)

Snap4City (C), Sept. 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/

DINFO | DISIT =Wty P “=Twuy
SRR o | RENBREL e Semantic Reasoners So0ts é SN Ap4ClTy 2:3
Federated ServiceMap and Smart City API
To improve scalability, fault tolerance and %}

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), Sept. 2024
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User: roottooladmini, Org: DISIT - Hide Menu - Conselice - Hide Menu
Role: RootAdmin, Level: 7 via 18, ; o M5 ina : :
| Public transport | Municipalities | Text Search | Address Search | Events | 7 / Firenze ‘ g | 1) SERNMAME ROOTIOOLADMIN, ONG: EINENEE
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SuperServiceMap Draft Version
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Federation of Smart City Services C SNABicr

Semantic Reasoners  -rs5S
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=5 * Km4City Semantic Reasoner

- [t
Area l e

City API

A ServiceMap interoperability

s * Seamless for multiple
NLCICEL U [ =| Mobile Apps
T * Smart City API
- s =l Smar Y=
esi @ | ,(ﬁj é (iiy | city Alt°l = E Sup er:
| Area 3 p—— * distributed access and
- S F Smart City API sharing services

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

Pl smart city ) e Final user can pass from one
y Klﬁé( oy API . P ;
city / area to another in

D e IndEpEndent'service’ SN - - T seamless manner: without
changing the mobile Apps
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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), Sept. 2024
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G Tans L3 Codades Maarie an B hEn Zesedta Bades lladab Sodns ol Ivea waw SMGaan 45 . ~
A DumiMe . - @ > . ®r= -~

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

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

e Satellite data, ..
* traffic flow, typical trends, .. ' S Racaan oy
* trajectories, events, Workflow, .. , \ ' =~ e
* 3D Models, BIM, Digital Twins, .. Sy S |
* OD Matrices of several kinds, .. 2N /
* Dynamic icons/pins, .. =" e

 Synoptics, animations, .. =Sy R o
* KPI, personal KPlI,.. L. i 3 A=,
e social media data, TV Stream,
* routing, multimodal, constraints, ..

* decision scenarios, ....
* etc. @ bt sioo: | DINFO

| DEGLI STUDI
2\ /= INGEGNERIA
A\V\Q

" F l RE N Z E DELL'INFORMAZIONE
10/22 Snap4City (C), Sept. 2024
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Standards and Interoperability (6/2023) "’SNAV

Compliant with:

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

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

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

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

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

* Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,.. https://wvwv.snap4citv.orq/65

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

e Social:Twitter, FaceBook, Telegram, ..

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

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

S8 Ny e -
- Foundation "~ FI AT E@ls — -
=5 @ \— bee smart city

Node-RED g q |O X dugutal ecosystam

" sigfox

partner network
0% | praristuni | DINFO

3

% | FIRENZE

Y ckan  HGIL @esri taia My sciEnce cLou

Pl O § OF T
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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

User: roottooladmini, Org: DISIT

Role: RootAdmin, Level: 7
LOGOUT

My Snap4City.org

Dashboards

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 ¥

Notificator

Data, my Data, OpenData ¥

Knowledge and Maps »

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
Valencia Service Map

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

Pisa Service Map

Creating WKT

Service Map 3D (Antwerp)
Service Map 3D (Helsinki)

Producing POI triples for KB

Load WKT on ServiceMap (Helsinki)
Load WKT on ServiceMap (Toscana)
Load WKT on ServiceMap (Antwerp)
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i Public transport I Municipalities l Text Search I Address Search I Events i

J

Service Map (Toscana)

Serviceuri: hitp
Name: METRO758

Nature: TransferServiceAndRenting
Subnature: SensorSite

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

- Hide Menu w.disit.org/km4city/resource/METRO758

L o

{ 2
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Map: Struct.

Filter: |
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>nap4City vs Formats

*  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.

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

Snap4City (C), Sept. 2024
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Data Inspector

MyKPIl, MyData, MyPOI

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

Harwest Satellite Copernicus Dat._
File Manager

HeatMap Manager

BiM Server old

BIM Server Mew

BIM Srv Mew: Add

BIM Srv new: View

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

Doc: BIM, Digital Twin Local
High Level Types

Supported Protocols, HowTo add._

Interoperability & Standards

Copernicus Satellite Data


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

i | DINFO | DISIT s
FIRENZE | BSERE mzone | NG Sts s 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, KPlI 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 T e (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
- DESCRETION| SCRITION| 7 DA I R

N Ldst Ldsl Ldst Ldst
congestionLevel 109.37501 value Ahours 24hours 7days * MNow 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

My Snap: sl /. dateCbserved
Tour Again 9 vehicleFlow 1138.9782

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

Dashboards (Public)
]

Dashboards of M ganization — T
My Dashboards in My Organization i
& OpenStreetMap contributors
My Data Dashboard Dev Kibana
Data sources
Extra Dashboard Widc _ _
Al selected [26] * All selected [49) * All selected (910) * All selected [20) ~ All selected [1782) v All selected [247) v All selected (51) All selected (61) v All selected [2) +

Data Management, HLT « High-Level Type'" Subnature ¥ Device/Model ValueName % ValueType ¥ DataType ¥  ValueUnit %  LastDate ¥ LastValudk  Healthiness

D I |aT Device TransferserviceAndRenting Traffic_sensor METROT792 orionUNIFI sensor_map 2023-07-0814:05:00

""_'p'r::F". r"“}"—"dl'ar M_‘r'p0| loT Device erserviceAndRenting Traffic_sensor METRO793 orionUNIF] SEnsor_map 2023-07-08 14:05:00
My Groups of Entities IoT Device erserviceAndRenting Traffic_sensor METRCTI3 arionUNIFI Sensor_map 2023-07-0814:05.00
laT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI Sensor_map 2023-07-08 14:05.00
|cT Device 'rjer;e'ui:eﬁm: Renting Traffic_sensor METROT orionUNIFI sensof_map 2023-07-0814:05:00

1cT Device _raierSe".fi:eﬁn: Renting Traffic_sensor METROT7H orionUNIFI sensor_map 2023-07-0814:05:00

| on Tuscany

Data Table Loader (Excel) 16T Device TrafilerServiceAndRenting Traffic_sensor METROTE0 orionUNIFI sensor_map 2023-07-08 14:05:00
|cT Device TrasferServiceAndRenting Traffic_sensor METRCT99 orionUNIFI sensor_map 2023-07-0813:55:00

POI Loader [Excel) ES
Harvest Satellite Copernicus Data Hide colump s

metro?

File Manager
HeatMap Manager vehicleFlow vehicleFlow - Day

BIM Server old

BIM Server New

BIM Srv New: Add .I-l 39
BIM Srv new: View

OpenData Manager: Data Gate

Snap4City (C), Sept. 2024
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FIRENZE

Mun(elupo
Fiorentino

IS St

All selected . v All selected . v

TransferService.
IndustryAndMa
Environment
Environment

DINFO

DIPARTIMENTO DI

Vt‘spum

)..

All selected ...

Subnature
Weather
SensorSite
Computer
Air
Air
Sensorsite
SensorSite

SensorSite

INGEGNERIA
DELL'INFORMAZIONE

TA INTELLIGENCE
&

\ SYSTEMS AND
HNOLOGIES LAB

New Data Ins

Data Inspector BETA OS

Firenze “————

All selected .. v

Model
DIDAI
METROT
AltairStatoPom...
BIMET_SMART.

ARPAT_QA_FI-

METROS14
SI052032FS9390.

METROE31

Allselected _. v

Broker

Santa Verdiana

Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda

Altair-soda

¢VSNAPlcy i

nector/Wizard

Now displaying in Standard Mode

Switch to the Synoptic Mode to select MyKPis and sensors that you need for your synoptics.

\ S e
© OpenStreetMap contributors

Data sources

All selected .. v Allselected _ v All selected .. v Aliselected . v All sel

Value Type Data Type

webpage

Value Name Value Unit Last Value
Mio sensore
Altair Valve State 2021-06-05 00
2021-05-20 13:51.
2021-06-07 17:3.
2021-06-0717.3.
2021-06-07 00....
2021-06-07 00:

2021-06-07 00
S o

webpage
Altair Pump St webpage
Altair pump 43.
Altair valve 541
Altair Pump 4321

webpage
webpage
webpage
Altair Stock sta

Altair Pump 92

webpage

webpage

ected .. v

2024-01-10 01:3
2024-01-10 013,
2024-01-10 013
2024-01-10 013,

2024-01-10 013..

2024-01-10 013,
2024-01-10 01:3
S

Allselected _. v

Healthiness Last Check Ownership
2023-07-18160...

Search...

Nn. 0600 1200 18:00

Feb

12 06:00 1200 1800 13.
Feb Feb

Search... Search... Search... Search... Search... Search...

Search...

Search

06:00 1200 18:00 14 06:00 1200 1800 15
Feb Feb

0600 1200 1800 16
Feb

06:00 1200 1800 17
Feb

06:00 1200 1810

Snap4City (C), Sept. 2024

Filtering/Searching for
individual fields (even for
some fields not displayed
as geographic
coordinates)

Geographic Filtering

Text Search on all fields

Menu for choosing the
fields to display in the

table
View on Map(via

PREVIEW)

Data and Trend
visualization

Opening Digital Twin

Pass to Synoptic
mode

Select the graph
representation
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FIRENZE | o&tNrazone | TECHNOLOGES Lag

POI, Point of Interest

loT Devices, KPl multivariable, WoT Entities
GIS data

Satellite Data

Traffic Flow

Heatmaps

OD Matrices

BIM Models

MyKPI (single variable)

3D model data

Messages exchanged with Dashboards

Messages exchanged with Synoptics

DIPARTIMENTO DI DlSTTﬂ?U;ED SYSTEMS

Sporadically, for versioning

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

An image for each time instant of observation (dateObserved)

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

An ODM for each time instant of observation (dateObserved)

Sporadically, for versioning

A value for each time instant of observation (dateObserved)

Sporadically, for versioning or for model kind for example

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

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

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

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

Yes/Yes

No/No
No/No
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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), Sept. 2024

DISIT Z p1 s
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB s N A CI Ty fan
)
]
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Classification oy Naiura/SuoNature
Semantic Classification

< N/,
= il —— ==
- '~ ||EE | €5
== / v\ e
C = © O-o |
== — ©O---.
H = 7] (o = _ %
£ Iﬁf—@ i ==
tE ==
> >>>>>©
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Snap4City Data Inspector

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

Role: AreaManager, Level: 3
- DESCRETION| SCRITION| 7 DA I R

N Ldst Ldsl Ldst Ldst
congestionLevel 109.37501 value Ahours 24hours 7days * MNow 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

My Snap: sl /. dateCbserved
Tour Again 9 vehicleFlow 1138.9782

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

Dashboards (Public)
]

Dashboards of M ganization — T
My Dashboards in My Organization i
& OpenStreetMap contributors
My Data Dashboard Dev Kibana

Data sources

Extra Dashboard Widc _ _
All selected (26) v All selected (49) » All selected (917" All selected [20) + Al selected (1782) + Al selected [247) + All selected (ST) v All selected (61) * All selected (2) v

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

Datal laT Devi:r: i ar‘:ﬂ':rSe".'. nd Re‘ﬂ.il“g Traffic_sensor METROT792 orionUNIFI sensor_map 2023-07-0814:05:00

1cT Device ransferserviceAndRenting Traffic_sensor METROT7H orionUNIFI sensor_map 2023-07-0814:05:00
""_'r'r::F". r“"}"—-'d'-ar M_\,'F’OI loT Device TransferServiceAndRenting Traffic_sensor METRO793 orionUNIF] SEnsor_map 2023-07-08 14:05:00
My Groups of Entities |oT Device TransferserviceAndRenting Traffic_sensor METRCTI3 arionUNIFI Sensor_map 2023-07-0814:05.00
laT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI Sensor_map 2023-07-08 14:05.00
|cT Device TransferServiceAndRenting Traffic_sensor METROT orionUNIFI sensof_map 2023-07-0814:05:00
Data Table Loader (Excel) 16T Device TransferServiceAndRenting Traffic_sensor METROTE0 orionUNIFI sensor_map 2023-07-08 14:05:00
|cT Device ansferservic Renting Traffic_sensor METRCT99 orionUNIFI sensor_map 2023-07-0813:55:00

| on Tuscany

POI Loader [Excel)

Harvest Satellite Copernicus Data Hide columns metra?

File Manager
HeatMap Manager vehicleFlow vehicleFlow - Day

BIM Server old

BIM Server New

BIM Srv New: Add .I-l 39
BIM Srv new: View

OpenData Manager: Data Gate

Snap4City (C), Sept. 2024
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Any Entity has a Semantic
Nature

H Accommodation +
E Advertising +
ﬁ AgricultureAndLivestock + '

EX civilandEdilEngineering + SubNature

CulturalActivity +

EducationAndResearch [+ - O m EducationAndResearch -
Emergency [+ .

) 5 Educational_support_activities
a Higher_education
+ n Language_courses
E nVianmEnt + Performing_arts_schools
) m Post_secondary_education
FinancialService + Pre_primary_education
Primary_education

) a Private_high_school

a Private_infant_school
E anate_]umor h|gh school - w
| =

GovernmentOffice +

HealthCare +

Caa@addaaa

IndustryAndManufacturing + S S
IoTDevice + @g
E MiningAndQuarrying + . NI
m ShoppingAndService + a’oc
u TourismService + <
“ TransferServiceAndRenting + a

E UtilitiesAndSupply +
E Wholesale +
m WineAndFood +

SKOS

SnapA4City (C), Sept. 2024

- @ Prov.: F
B Photos

¢YSNAP/crry

Class:ﬂca tion

Piazza Santissima Annunziata

LINKED OPEN GRAPH
4 Name: 778fcaed9e6cb2ai722113c260aab51e
748 Nature: CulturalActivity

Subnature: Squares
2 Digital Location
' Cap: 50144
City: FIRENZE

12 stcription: Al centro della piazza compare la
7 statua equestre di Ferdinando I, Granduca di

y Toscana, opera del Giambologna e le due
fontane marine di Pietro Tacca. Incorniciano lo
spazio pubblico, colorato di scene di vita
guotidiana, monumenti di vario genere: Palazzo
Grifoni; il portico della confraternita dei Servi di
Maria, opera di Antonio da Sangallo e Baccio d
Agnolo; la chiesa della Santissima Annunziata
con il portico del XVII secolo; | ospedale degli
Innocenti del Brunelleschi

Accademia delle
Belle Arti

98



(P T

o

kM| 2
s T & |

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT :
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Point of Interests, PO/

mainly static data

N/,
~ - S Soe
s Z |IEE | EE . &
. ~ == | == NS
H = /\ 299
E E | I | —— O--.,
H = 7] (o—- = _ %
= S W =
e — 3
> >>>>>©
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* POLI: point of interest
* type: macro (nature) and subcategories (subnature)
* Position: GPS, address, telephone, fax, email, URL, ...
* Description: textual, multilingual, with images, ...
* Link to dbPedia, Linked Open Data %
* Links to other services |
— Not Real time data if any, please use Entities / devices | B B or o s cac
connected: sensors data, timeline, events, prices, opening B s eatton
time, rules of access, status of services, status of queue, & o stotions
etc..

aagadae
c

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

a4adadad

Police_headquarters

Snap4cCity (C), Sept. 2024
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FIRENZE | Recenema” " | SgnEaer "0 CITY
[-I

POI, Point of Interes -
y DINT OF INncerest @ rcommutotn
m AgricultureAndLivestock +
- g CivilAndEdilEngineering +
i g CulturalActivity + . .
¢ Th ey dare Piazza Santissima Annunziata - P mm i e
9 : ]
. o . LIMKED OPEMN GRAPH & environment [+ E',,; )
— classified in terms of nature/subnature Name: 775icaedSebco2af22i13c260aab5 e Qo+ E;;f =
Nature: CutturalActivity B Healthcare + g:;;; -
I I t H .th d .f. d Subnature: SQUEFEE @IndustryAndManufacturing + E'_’" te_) “Dh school
relevant services wi coairie K rotoevice

| Digital Location | ) vininganduarrying &
. . M E ShoppingAndService +
- to simplify the massive I e

ﬂ TransferServiceAndRenting +

management of huge amount of POls City: FIRENZE - Jiir—

Pr-D'l.r Fl E Wholesale +
PthDS m WineAndFood +
'_L_ _l‘_ il ‘, ——

— mapped on Knowledge Base on
specific GPS location

- - [} ! h.l
— DO nOt move Over tl me Ijéscriptinn: Al centro della piazza compare |a
statua equestre di Ferdinando |, Granduca di

represe 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 genera: Palazzo
Grifoni; il portico della confraternita dei Servi di

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

Agnolo; Ia chieza della Santiszima Annunziata
con il portico del XVl secolo; | ospedale degli

* May sporadically change over time innocenti de Brunelieschi
i
B || B 1~ SO R 2 Dt 2
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Time Senes c:rn oe:
loT Davices, WV /;(R! =
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A
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0
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DISIT Z
R ¢“SNAP/crry st
What About a Time Series

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

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

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

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

Snap4City (C), Sept. 2024 103
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A

2 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

Snap4City (C), Sept. 2024 104
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DISIT ;

DISTRIBUTED SYSTEMS
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TECHNOLOGIES LAB / , < - CI

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 Wmm
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 )5 >

 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

12/12/2022 13/12/2022 14/12/2022 15/12/2022 16/12/2022 17/12/2022 18/12/2022
DaShboardS ——— ] 2 V3 V3 /5

 Empty values in the tables
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/ 7/ , / y % Y/ / %( 5 Y ( J C J ) // J J/ o/
2 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 B oo 8 P
* For Searching and showing on maps and dashboards SJ——
HLT of Devices/Entities can be: B _
- (IOT DEViCE) Entity MOdEIS, for example: «personal coffee machine» i::g::i:"fmanmacturi--w e e
— Entity name, for example: «mycoffemachinel», «CM23»
— Entity Variable, for example: «Temperature» IR

E Wholesale +

m WineAndFood +

Snap4City (C), Sept. 2024 106
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% | UNIVERSITA DINF = I
3/t @ o DISI]
§ @m}p DEGLI STUDI %g;émugglrfo DI RL:SS?A?E;E%SYSTEMS
RS FIRENZE | 0&fNeSkuazione | TECHNOLOGIES Lag

e\
‘ //
r r r / p p /, ~
’ / J 'r/ / / Y | I

Mi Hatchback Sedan suv MPV
S e A A
© © () )

C bl Wagon L i Antique
s Ve T Chemrs

Coups Sports Car Sup Muscle Car

S, ST U g Mobile Device

Limousine Hybrid Car Electric C Diesel C

* Name: BMWIJD7356HD
e Model: BMW 318
* Spec....

Mobile Device Models

* They are a special case of devices/entities
— they are managed as Devices/Entities in the system

* They are classified in terms of nature/subnature

* For Searching and showing on maps and dashboards, they are different

HLT of Mobile Devices/entities can be:
— Mobile Entity Model, for example: «sedan»

¢“SNAP/crry |

B‘M

Mobile Entity/device Variables

ID: BMWIJD7356HD
dateObserved: ...........
Status: ready
Temperature: 70%
Gasoline: 35%
Velocity: 231,3 Km/h

Position: 44.3223, 11.3432

g Accommeodation +

@ Advertising +

m AgricultureAndLivestock +

ﬂ CivilAndEdilEngineering +

g CulturalActivity +

EducationAndResearch +
+

E HealthCare +

IndustryAndManufacturing +
TIoTDevice +

E MiningAndQuarrying +

ShoppingAndService +

— Mobile Entity Instance name, for example: «BMW JD7356HD», «Ford KO786KK» O rourismervice

— Mobile Entity Variable, for example: «velocity»

Snap4City (C), Sept. 2024

ﬂ TransferServiceAndRenting +
ﬁ utilitiesAndSupply +

E Wholesale +

m WineAndFood +

a4
m
a g
>
=
H]

rt_activities

mmmmmmmm
PPPPPPPP

160680868000
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Sensors
* dateObserved: ...........
. ID: CM23
* Status: ready
. * Temperature: 60° B Accorumotation B
IOT DEVICE ° Waterl_evel_ 35% gidu.ertli:ingA+dL. o
* Name: CM23 . UsedCapsBox; 30% B} civilandedilengineering +
* Model: Lavazza «  Power: OK B ot E 8 e
5 o
* Position: ....... . B 5
Y B
[ Financialservic e
v =
* They are classified in terms of nature/subnature @ imdusypnananacuig | 51
- . m MiningAndQuarrying +
* For Searching and showing on maps and dashboards G st
HLT of Sensors/Sensor-Actuator can be: ELl?.?l?iii?iéfiiidfe"“"9*
— Sensor Device name, for example: «mycoffemachinel», «CM23» @ wineanrond +

— 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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4

KPls, Key Perrormance Indicators

Accomm

* They are classified in terms of nature/subnature

* Typically associated with

— City or infrastructure, so that the GPS can be city S
center Data from INSETE | gv”v‘l‘lA‘:Fs *

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

Sagoagoeaoaamaaaa
EEEEEE] 1292382
2 5 3 g g3 2 g

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

[ ) Fo r e x a m p I e : thousands) € million) thousands) (in€)

Albania 132.9 28.5 223.8 199.7 117.5 1.7

Averape Length of
Stay

Cost / Night (in €)

— Number of Arrivals from France in March 2019 o e ” e
— Average price for **** hotels in 2019, downtown ober w1 s i 0 2

_ Net Income Of the reglon % of the total 2.2% 1.5% 1.9%
. . Source: BoG Border Research, INSETE Intelligence Editing
— CO2 saved in the April 2020

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

— Total number of vehicles sold in 2020 s Camesofong VSIS0 el (0 | Epnde [V g Aeelenghl
— Stock option value of Airport sgon 28 ms e a7s y
° West Greece  German 713 26,0 466.5 365.1 535.8 6.5
— Note that In most Cases: Franoe\‘r 44.2 13.5 26029 3047 51.2 0.0

Other 402.5 125.3 2,050.7 322.4 63.3 5.1

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

% of the total 2.0% 1.4% 1.4%
— they can be managed as Virtual IoT Devices
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Snap4City Data Inspector

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

Role: AreaManager, Level: 3
- DESCRETION| SCRITION| 7 DA I R

N Ldst Ldsl Ldst Ldst
congestionLevel 109.37501 value Ahours 24hours 7days * MNow 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

My Snap: sl /. dateCbserved
Tour Again 9 vehicleFlow 1138.9782

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

Dashboards (Public)
]

Dashboards of M ganization — T
My Dashboards in My Organization i
© OpenSireetMap conlributors
My Data Dashboard Dev Kibana
Data sources

Extra Dashboard Widc _ _

All selected [26] v ted (49) ¥ All selected {910) v All selected [20) ~ Al selected [1782) + All selected [247) ~ All selected (51) v All selected (B1) ~ All selected [2) v
Data Management, HLT « High-Level 1, = Subnature ¥ Device/Model ValueName % ValueType ¥ DataType %  ValueUnit &  LastDate ¥ LastValudk  Healthmess &
D I - . :rar‘:fr:rSe ".fi:e.tn: Re: ﬂtil“g Traffic_sensor METROT792 orionUNIFI sensor_map 2023-07-0814:05:00
1cT Device ransferserviceAndRenting Traffic_sensor METROT7H orionUNIFI sensor_map 2023-07-0814:05:00

MyKPI, MyData, MyPOI 1oT Device TransferserviceAndRenting Traffic_sensor METRO793 orionUNIF] sensor_map 2023-07-08 14:05:.00

E My Groups of Entities IoT Device TransferserviceAndRenting Traffic_sensor METRCTI3 arionUNIFI Sensor_map 2023-07-0814:05.00

laT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI Sensor_map 2023-07-08 14:05.00

o WS |cT Device TransferServiceAndRenting Traffic_sensor METROT orionUNIFI sensof_map 2023-07-0814:05:00

Data Table Loader (Excel) {Devi:e TransferServiceAndRenting Traffic_sensor METROTE0 orionUNIFI sensor_map 2023-07-08 14:05:00

svic TransferserviceAndRentin i SEns0 METRC79 arion senso 023-07- -55:00
POI Loader (Excel) Device ransferserviceAndRenting Traffic_sensor METROT792 rionUNIFI ensor_map 2023-07-08 13:55:0

[
Harvest Satellite Copernicus Data Hide columns

‘ YYYYYY Y

metro?
File Manager
HeatMap Manager vehicleFlow

BIM Server old

BIM Server New

BIM Srv New: Add .I-l 39
BIM Srv new: View

OpenData Manager: Data Gate
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Mun(elupo
Fiorentino

IS St

All selected . v All selected . v

TransferService.
IndustryAndMa
Environment
Environment

DINFO

DIPARTIMENTO DI

Vt‘spum

)..

All selected ...

Subnature
Weather
SensorSite
Computer
Air
Air
Sensorsite
SensorSite

SensorSite

INGEGNERIA
DELL'INFORMAZIONE

TA INTELLIGENCE
&

\ SYSTEMS AND
HNOLOGIES LAB

New Data Ins

Data Inspector BETA OS

Firenze “————

All selected .. v

Model
DIDAI
METROT
AltairStatoPom...
BIMET_SMART.

ARPAT_QA_FI-

METROS14
SI052032FS9390.

METROE31

Allselected _. v

Broker

Santa Verdiana

Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda

Altair-soda

¢VSNAPlcy i

nector/Wizard

Now displaying in Standard Mode

Switch to the Synoptic Mode to select MyKPis and sensors that you need for your synoptics.

\ S e
© OpenStreetMap contributors

Data sources

All selected .. v Allselected _ v All selected .. v Aliselected . v All sel

Value Type Data Type

webpage

Value Name Value Unit Last Value
Mio sensore
Altair Valve State 2021-06-05 00
2021-05-20 13:51.
2021-06-07 17:3.
2021-06-0717.3.
2021-06-07 00....
2021-06-07 00:

2021-06-07 00
S o

webpage
Altair Pump St webpage
Altair pump 43.
Altair valve 541
Altair Pump 4321

webpage
webpage
webpage
Altair Stock sta

Altair Pump 92

webpage

webpage

ected .. v

2024-01-10 01:3
2024-01-10 013,
2024-01-10 013
2024-01-10 013,

2024-01-10 013..

2024-01-10 013,
2024-01-10 01:3
S

Allselected _. v

Healthiness Last Check Ownership
2023-07-18160...

Search...

Nn. 0600 1200 18:00

Feb

12 06:00 1200 1800 13.
Feb Feb

Search... Search... Search... Search... Search... Search...

Search...

Search

06:00 1200 18:00 14 06:00 1200 1800 15
Feb Feb

0600 1200 1800 16
Feb

06:00 1200 1800 17
Feb

06:00 1200 1810

Snap4City (C), Sept. 2024

Filtering/Searching for
individual fields (even for
some fields not displayed
as geographic
coordinates)

Geographic Filtering

Text Search on all fields

Menu for choosing the
fields to display in the

table
View on Map(via

PREVIEW)

Data and Trend
visualization

Opening Digital Twin

Pass to Synoptic
mode

Select the graph
representation
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[avess | DINFO | DISIT 2 T
| PNy | e | s d‘ SNAPicrry 2
HLT: U'fJ]‘f]ecJ Classitica t]cm Uf Dz tz no :'Jarv]cas

Bss

IcTDevice oTSensor devicetest] orionUNIFI temperature temperature float 2021-10-1510:01:02 private (My Cnvn

= pe = galtl
laT Device Variable °C .
|aT Device Variable IcTDevice oTSensor devicetest] orionUNIFI humidity humidity float # . 2021-10-1510:01:02 private (My COnwni)
|aT Device Variable lcTDevice oTSensor MyThermometer_001 arianUMIFI temperature temperature float °C . 2021-10-1510:01:01 i
|aT Device Variable loTDevice cTSensar MyThermometer_001 arianUMIF humidity hurnidity float 2 . 2021-10-15710:01:01 private
|cT Device Variable loTDevice oTSensor adrminTest] orionUNIFI temperature temperature string oC 2018-05-311916:05 . 2021-10-1510:01:00 | private (My O
|oT Device Variable loTDevice oTSensor adrminTest] orionUNIFI huridity hurnidity string % 2018-05-311916:05 . 20211015 10:01:00 | private (My
|aT Device Variable lcTDevice oTSensor arcodewv] orionUNIFI temperature temperature float “C . 2021-10-15 10:00:59 (%
|aT Device Variable lcTDevice oTSensor rcodev] arianUMIF humidity hurmnidity float % . 2021-10-15 1000059
4
Search

3
i@
oo
s}
| z 2
2 2
.v

ime

Nature
SubNature
Dev/Model name}j ::

Ownershi

Value Name
rganiza

Value Type
Data Type
Value Uni
- Last Date/T
Last Value
Healthiness
Last Check

®
S

Broker name

O

Semantic
Classific.

High Level Types

Technical | variables, names
Source Snap4City (C), Sept. 2024
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DISIT » - » g @ LI
g Main HLT diff. ¢YSNAP4cny!

HLT: MyKPI  HLT: IoT Device, Sensor Device, Data Tab Devic
: Industry and manufacturing - : Industry and manufacturing
: Chemical . : Chemical

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

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

e Value Unit: % e Value Unit: V for each

e Data Type: float mykpi * 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 e 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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Semantic < SubNature
Nature SubNature

Technical meaning :
/ Value Unit

Value Type
\\/a]ue Unit

Snap4cCity (C), Sept. 2024

ata and Services Moc

al/Class

= U /AC4|Q)JJH<[;EJ,4FJ4/<

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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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), Sept. 2024
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Example of Energy and its Value

Snap4City Dictionary Editor for Data Fields

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

+ Insert new Dictionary element

Filter by Dictionary type ~

Boats_and_shi. subnature Boats And Ships Renta TransferServiceAndRenti.

Bollard subnature Bollard 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 EE
Building_and_... subnature Build. & Indust. Clean. Activ. Envirenment EE

I
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Data Type

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

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

— String: url, links, names, id, descriptions, status code, etc.
— Json: structured data, vector, matrices, etc.

Snap4City (C), Sept. 2024 118
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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

View Edit Track Access control Convert

Any update and addticn 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 dicticnary and request a copy of the snap4city.org dictionary

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

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

value type Description possible value Units Possible Data Types
actuator_canceller Actuator Canceller string
actuator_deleted Actuator Deleted integer
actuator_deletion_date Actuator Deletion Date timestamp string
air_guality_index Air gquality index float
altitude Altitude m float,integer
angle angle deg float
annual_CeHE_average annual_CeHb6_average ppm, mg/m3, pg/m?> float
annual_CeHG6_exceedance_count annual_CeHG6_exceedance_count = integer,float
annual_CO_average annual_CO_average ppm, mg/m3, pg/m?> float
annual_CO_exceedance_count annual_CO_exceedance_count = integer,float
annual_NO2_average annual_NO2_average ppm, mg/m3, pg/m?> float
annual_NO2_exceedance_count annual_NOZ_exceedance_count #* integer,float
annual_03_average annual_0O3_average ppm, mg/m3, pg/m?> float
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Refer to
0T
Device: 45

IOT Device:
45B

IOT Device:
45C
0T

Device: X2

¢“SNAP/ciry

* Devices and POl may refer to:

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

— The Links may change over time

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

"type":"thermalbox",

"dateObserved":{"type":"string","value":"2022-02-24T17:15:34.609Z2"},

"latitude":{"type":"float","value":"43.76965"},

"longitude":{"type":"float","value":"11.25570"},

"SHTdevice"{"type":"string",
"value":"http:\\\www.disit.org\Vkm4city\/resourceViot\/orionFirenze2\/Firenze\/\SHT20lab_new"},

"camblcount":{"type":"string","value":"datamanager\/api\/v1V/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), Sept. 2024 122
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= ¢YSNAP/crry
ne main High Level Types
* 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

Snap4City (C), Sept. 2024 130
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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, KPlI 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 T e (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 '
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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Aow to ingest POI

: IoT A or Create an Entity Model, Entity
POI, Point of Interest PP : Registration, ingest via loT App
POI Loader (from EXCEL files)
loT Devices, KPl multivariable, Create an Entity Model, Entity Registration, ingest Data Table Loader
WoT, Entities Instances via broker (e.g., Time Series) or loT App

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
POI Loader to perform the automated loading of new POI
* There is also a MicroApplication which allows to load MyPOI one by one, and a
procedure to pass from MyPOI to POI can be activated by the RootAdmin
POI may be modelled as Entity Instances / loT Devices
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POJ Loader, frorm Excel Files
(for authorized AreaManagers)

T Data, myData, OpenData =«

< Data Inspector

MyKPI, MyData, MyPOI

My Groups of Entities

e Iy

” ///,'

==
_______ P—= _N
> p >4 @

View/Set MyPOI on Tuscany
Data Table Loader (Excel)

JIENERRRRRRRRRnnnnnnnn|
LLECECLCLEU LR

<00

https://www.snap4city.org/731
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UNIVERSITA DINFO DIS'T h

DEG L] STUDI RTIMENTO DI DISTRIBUTED SYSTEMS

FIRENZE | Recenema” " | SgnEaer "0 CITY
[-I

POI, Point of Interes -
y DINT OF INncerest @ rcommutotn
m AgricultureAndLivestock +
- g CivilAndEdilEngineering +
i g CulturalActivity + . .
¢ Th ey dare Piazza Santissima Annunziata - P mm i e
9 : ]
. o . LIMKED OPEMN GRAPH & environment [+ E',,; )
— classified in terms of nature/subnature Name: 775icaedSebco2af22i13c260aab5 e Qo+ E;;f =
Nature: CutturalActivity B Healthcare + g:;;; -
I I t H .th d .f. d Subnature: SQUEFEE @IndustryAndManufacturing + E'_’" te_) “Dh school
relevant services wi coairie K rotoevice

| Digital Location | ) vininganduarrying &
. . M E ShoppingAndService +
- to simplify the massive I e

ﬂ TransferServiceAndRenting +

management of huge amount of POls City: FIRENZE - Jiir—

Pr-D'l.r Fl E Wholesale +
PthDS m WineAndFood +
'_L_ _l‘_ il ‘, ——

— mapped on Knowledge Base on
specific GPS location

- - [} ! h.l
— DO nOt move Over tl me Ijéscriptinn: Al centro della piazza compare |a
statua equestre di Ferdinando |, Granduca di

represe 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 genera: Palazzo
Grifoni; il portico della confraternita dei Servi di

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

Agnolo; Ia chieza della Santiszima Annunziata
con il portico del XVl secolo; | ospedale degli

* May sporadically change over time innocenti de Brunelieschi
i
B || B 1~ SO R 2 Dt 2
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e e, wme— POl Loader é SNAP/ciry &

* To help you to upload POI data in short/zero time  https://www.snap4city.org/731

— Start from Excel Files, they should be formatted some how or well formatted according to our guidelines
(model provided)
* https://www.snap4city.org/drupal/system/files/private/POIl loader template.zip

— Custom upload for each Organization is possible on the provided I0OT App/Proc.Logic
* To enable you to

— create dashboards from them according to
different views and nature

Data Table Editor

|OT App/Proc:logic able

F|Ie_ with The Administrator can load on KB
Triples
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https://www.snap4city.org/drupal/system/files/private/POI_loader_template.zip
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ouvess | DINFO | DISIT ‘ .
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS P r | arTlel-
FIRENZE | REtn ™ . | RENer 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 Dias = Al O Sceqli file 0 ) ) ) ) .
My Dashboards in All Org. Use "Previous” and "Next/Save" (not browser navigation) buttons to move to previous and next pages

Dashboards of My yanization ! Avoid using special characters in cells (For example,|?)

! Avoid using special characters in file name (For example, |, /&@%. 1.1

My Dashboa o~

R ' Avoid using special characters in sheet name(s) and column headers (For example, blank
space), J'Ilﬂ.@ct T

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

My Data Dash rd Dev Kibana

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

Extra Dashboard Wi

-

Tue, 29 Jun 2021

ergaPOI2.xlsx Created ergaPOI2.n3 132824 GMT

Data Table Loader (Excel)
Fri, 11 Jun 2021
14:28:40 GMT

POI Loader (Excel) Fresh_places.xlsx Not Created
Harvest Satellite Copernicus Data

HeatMap Manager .
Fri, T Jun 2021

POI_citycare.xlsx Created 12:28:48 GMT

ColorMap Manager

TrafficFlow Manager

BIM Server old
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FIRENZE | NSt cone | ARNGEEL as CITY ==
: e | — W
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), Sept. 2024

147


https://www.snap4city.org/731
https://www.snap4city.org/drupal/system/files/private/POI_loader_template.zip
https://www.snap4city.org/drupal/system/files/private/POI_loader_template.zip
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At [wuvessts | DINFO of T
o3
S\ [y I""i DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS & '
WY | FIRENZE | Btz | SBNGEEL e CITY ==
% I r\\‘\Q )

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 B | B
n a m e S =] #Nata Tahl | Bl
* 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 | n | St ratO r o casea - with GSP coord. join Emall adpting send emall
* Any AreaManager can upload POI data sets
but only specific dedicated responsible for
data upload can actually load being owners ST

and responsible of the IOT App process,
which can be customized also.
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o ad . h o db o ) o oo .N'J 'r“‘ - — = ‘:_, -
snort cut Data Ingestion rrom kexcel tile

[ ) Snap4City Architecture
¥

Data Table
Loader < registration
IOT App/Proc.Logic for %]%!11
POl Loader Semantic Reasoners!;f‘;,"a}ﬁ
Western Greece KPI (Herit-ata}
10T Device

Model Registratiop

ol 8

|IOT App/Proc.Logic for
Data Table Loader

Data Table

SURI Link

10T Device
Registration

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

Real Time data NGSI

149
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UNIVERSITA DlNFO

DEGLI STUDI DIPARTIMENTO DI

FIRENZE | o&tReSavazione

—

Entity Directory:
Smart Data Models
loT Data Models

Digital Twins y

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Social Media

BIM GIS -
Gateways, saﬁillis

External Services

Web Scraping
Tv CAM streams

‘\'\

\

Manager

Federagion |
Smart City\@PI |

<«— <Y OpenSearth

14
{Wer
2 BIMserver.center

¢“SNAP/ciry

4 Front-End

pplications

A
Facilities

Traffic Optimiz.
I

Scenario Editor

4 . . N
Business Intellig.

TrafficLightPIan

CSBL

PublicTransport
I

[ Dashboard Bld l

Parking Mng.
I

t t f" python’

Artificial Intelligence:
ML, Al, XAl, DA

Event Driven

) & Manager _ Lighting Mn&l_
CustomThemels : Building Mng.
Ent|ty|n.spector Synoptics Environmen?—
Data Managers KPI Support ~ Waste Mng. I
MobAppSupport Sharing/poolI
Service Mapl . Energy Mng. I
] Studio HLT Managerl : Touri;m Mn-g.I
J<_> 3D Digital Twin Mobile App_sl_

Market/Sharing Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics,

Iytics, .. y

2024/8
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S | saversTy | DINFO | DISIT c"‘ 2 s
) k DIPARTIMENTO DI RLISI')I'RIEEU;E%TSYSTEMS
"J' F l RE N Z E g‘ELL?NFEORMAZIONE TECHNOLOGIES LAB G0 s N A p4CI Ty P

Zmap_il';_rj‘_'r_\LDaza Ingestion Diagram

— A number of KB g
Manual or a ated re mn& faderated wr:;so
Registrati g'Strat,On Semantic Reasoners =255 ~
f EntitieelD triplas g, Semantic keasoners = ( Federation ]
O n | S eV|CeS Ciitarniue nncuouiv o e AR | Smart city API, ASCAPI )
|

APl Manager

@
FILARE  subscription no
NGSI Cluster of @0pen$earch
Real Time for storage with in

front a cluster of

Massive data flow
NIFI, OpenSearCh NIFI

entering

mb GeoServer

Massivadata flow
exiti ng 0 BIMecrercenr /

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

Python, ... ()studio Data Analytics: ML, Al, XAl @ python
Node FEDguuy o Platform Control and Management
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uuversits | DINFO | DISIT x s
PrNT | . | S ¢ SNAp4CITY £
JfJ o_/Lu__LJ ta Ingestion Diagram
A number of KB

= <
Manual or a ated LB virtuoso
Registrauf eglstrat,on Semantic Reasoners “s:n5 federated <

triptes Semantic Keasoners -5 ( o )
of Entities/Devices

S(.ulunuu INCUIUITIC T D "=, gy . Sma City API, ASCAPI y

Q

NGSI ©

FIWARE

subscription noge

NGSI Openfearch
Real Time rage with in
Massive data &0 a cluster of

entergg

Massivao

Platform Automation: ]

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

No Platform Control and Management
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Discovery requested data

afciTy]

Semantic Reasoners ~-=:58

. IOT Broker
& FI-WARE — =
g 7
Node RED |OT Gatewa
| |OT Gateway |OT Broker Y
— \
Sy IOT Gateway va i -
e 3 _Ada pter/ N\
I - - Wrapper
@ IoT F/ A 7
_ . Seu ) )
o ) .. evice Device Device
I
& Device
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| ol | AR O | e ¢VSNAP/ary i
Dlrectorv Features vs Users Roles (07/23)

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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Jiscovery on Proc.Logic/lol App Node-RED

Q Flow 2 Edit device-registration node

Flow 1 Average temperat| | temperatures loT-Directory-In loT-Directory-Out 14 + info debug dashboa

~
Tallnodes | @

1 ) i X g P . s by load - gz ~ v node properties
inject ¢| 0 J[:I fimestamp & E.’—“—,’ ) | Celsius temperature :—""‘; Json [:,_: . htpreguest msg payload : string]2 P proper
y - A ag"
ll catch ) 2 S4CLogDev Device Name”
status () | tmestamp v bS5 peratu’> %) temp3010 - e ,
Y B N " @ connecled 2
P 85 [% ¥
‘ p— ‘,‘ ) anau e Barga | A =
| ] f"- Hmu pome [ /
‘ i ) ) registraton Serwezna 4
“ D rJL" (A Fware Orion Query (> <) aggregator N\ kan serza
) T C - & Gadon — Xamaore, San Mag
‘ websocket TLI o 0 £
e
a . [ 1
‘ o ‘ temp3010 ‘::’__—_‘L' converttemp [
@ connected
TP s -
—— v node properties
‘\_. fiware arion ¢| ) = . T — ~ u . 4 "
=l Device-based searc! alue-based searcl \
I_] San Giuliano g Signa Pontassieve e
AR , jfoza4 Vi Cerreto Guidi ) I
71 Aggregated by device types | Fucecchio, Empol
v output » Retrieval Map search ~ . S Ministo Reggello Bibbiena i
P » Cascina A San Casclano
. in\Valdi Pesa
e Carate unanza 012 P
'E SN : /, i ~ ) 0Nsacco Cadtelfibrentino Figline Valdarno
5 y mg\v A 5.}.m//,l Collesalvetti Greve in Chiantl Sansepolcro
— ona___ § = oy | = % o
O lnk ‘ peX o S\ bt R o S 5204 Livorno 2 7 Certaldo '\
uq:yk\ R -" Nl / T i Montevarchi \
& N O \ > y P53 \
Q matt ‘ T . (mzd,k_aah-n:w y Bucine
- z fﬂgf,if."/’:m o Sea—r & g =1 Paggibonsi Arezzo Citta di Castello
— e e El R A
& Rosignano !
M\« Marittimo Velterra Leaflet | © OpenStreetMap contributors
3
Vot ogr ot Hopinais 1 / N
ll|- Y, et SN A St N S Key 1 3568dcdf-3167-4ee7-ac05-91d3a9668ch8
i \ P
TN / Pl Ehaliie oo Maligningy e
/ St NS 9t 5 5
\ Vaeyino / \ T Key 2 5e260980-402e-4853-9edc-664€025254¢8
[J -~ Name -« Type - Context-Broker
[0 ARDUINO_ST_4203 Light crionUNIMI en generated automatically for your device. Keep track of them. Details on info
[] ARDUINO_ST. Motion_Detecton crionUNIMI
O ARDUNO_S Sound_LV crionUNIMI
[] ARDUINO_ST. Presence_Detection_E crionUNIMI
] ARDUNO_ST_4212 Power_Meter M cronUNIMI
O] ARDUINO_ST_4213 Power_Meter_S aronuNmMl
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Entity/Device Registration
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Benerits or Registration on Directory

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

— Registration of the Entity on Brokers and KB

Manual pr automated
— Activation of the Storage “DataShadow” for historical data Registration

of Entities/Devices
access

— Activation of all the relationships

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

— Activation of Dashboard Wizard (after a few minutes), and I by v @@
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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Entity Instances, loT Devices

User: paolo.disit, Org: DISIT Show delegated dev. | Show publicdev. | Show my dev. | Showall de Add new device
Role: AreaManager, Level: 3
— @ Y —
Show| v |entries Search: | |
My Snap
Device Identifier $ Device Type Model 4% | Ownership 4| Status 4| Edit Delete Location View
Tour Again
wwwsnapésolutions.org 1dd79caa9576771afad4d38e699c8542022-12-05T18:5413.000Z  orionUNIFI File fileModel MyOowNPUBLIC EEeYE | EDiT [l DELETE | @ | VIEW |
Dashboards (Publid) alert 1610543238306 orionUNIF] event AlertGeneric | [TENEISE  active (e il oeLere IE® ) =
Dashboards of My Organization
My Dashboards in My Organization alert_1610548534047 orionUNIF event AlertGeneric | [N g | active | epiT [l DELETE | @ =
My Data Dashboard Dev Kibana alert 1610613189703 orionUNIFI event PN \yOWNPRIVATE TG S  eoir Bl DELETE | @ [ ViEW |
Extra Dashboard Widgets -
Data Management HLT = alert 1610629197473 orionUNIFI event AlertGeneric  [TETNDNSE  active (e il oeLere IE® ) [ VIEW |
Knowledge dMaps =~
s = Search Davice locatianion Map orionUNIFI event AlertGeneric MYOWNPRIVATE active m E @ m
Processing Logics /10T App  * \ v
Entity Directory and Devices = orionUNIFI event AlertGeneric MYOWNPRIVATE active Eﬂ E @ m
f My 10T Sensors and Actuators
® 10T Sensors and Actuators orionUNIFI event S gdel- IR MYOWNPRIVATE active Eﬂ m @ m
& Entity Instances, IoT Devices
B 10T Brokers orionUNIFI event AlertGeneric | LRy TN active | EpiT [l DELETE | @ [ viEw |
# FIWARE Smart Data Models
& Entity Models/ioT Devices orionUNIFI event AlertGeneric | [Nl g | active | epiT [l DELETE | @ | VIEW |
# 10T Devices Bulk Registration N
) Doc: ICT Directory and Devices
L) Create an 10T Device Instance { . Leaflet | ® OpenStreetMap contributors Previous . 2 3 “ 5 12 Next
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nat you can ¢

* List and browse your devices and those received in delegation

* Change ownership, control the delegation -
* Edit, Change, delete all paramerters
* View on map and view all data

* See details

B  alert 1610548534047 orionUNIF] event AlertGeneric active | DeLeTe @) =
Broker URI: https://brokerl.snap4city.org Broker Port: 3080
Kind: sensor Visibility: MyOwnPrivate
Device Type: event Format: json
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-atch-36d88blbcdSc K2: 6ab20551-e4e5-4c0d-8777-d0721175cfb0
Created on: 2021-01-13 15:35:4]
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Info |OT Broker Paosition 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 ICT Broker Position Static Attributes Values
v sensor v
ContextBroker Kind
Context broker is mandatory Ok
v v
Protocol Format

Device protocol is mandatory

Device format is mandatery

SnapA4City (C),

Info

Add a new device

0T Broker

Pasition

Static Attributes

Add New Device €YSNAPAary

Add a new device

Values

Latitude
Latitude is mandatory

. /Calenzino

Longitude
Longitude is mandatory

Healthiness Criteria

Ok

— —-i o
| 3
]
q ta i g N s
L —_ oy, s » P
P ' {
", 4 £ N e
" 4 o Pl N .
¥ v ﬁ\/ i/ Campi Bisenzio i
*i: Carmignano [Nl Wi A
= { ey 7Fiesole A
A 2 = [
*.s. s
4 s % [y ]
(" i SRS P
-
Add a new device
Info |IOT Broker Position Static Attributes Values
--select anoption-- + 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
--select anoption-- v 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
--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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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

IOT 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
PRI E @ MY O EREEL TR B alert 1610543238306 orionUNIFI event AlertGeneric MYOWNPRIVATE active Ea EEd Q [ VIEW |
My Dashboards in My Organization
B alert_1610548534047 orionUNIFI event AlertCeneric | MYOWNPRIVATE | active @
My Data Dashboard Dev Kibana - s m E m
Extra Dashboard Widgets = B alert_1610613189703 orionUNIFI event AlertGeneric MYOWNPRIVATE active | EDIT| | DELETE | G [ VIEW |
Data, my Data, OpenData
Krowled A B alert 1610629197473 orionUNIFI event AlertCeneric MYOWNPRIVATE active Eu | DELETE | @ [ VIEW |
Knowledge and Maps ~
0T Applications = B alert_1610714974380 orionUNIFI event AlertGeneric MYOWNPRIVATE active [ epir [N OeLETE | @ [ view |
IOT Directory and Devices
& My IOT Sensors and Actuators B alert 1610715864347 orionUNIFI event AlertCeneric MYOWNPRIVATE active Eu | DELETE | @ [ VIEW |
® 10T Sensors and Actuators
& |OT Devices B alert_1610715997465 orionUNIFI event AlertGeneric MYOWNPRIVATE active | EDIT| | DELETE | G [ VIEW |
Bl 10T Brokers
& 10T Device Models 8 alert_1610717002089 orionUNIFI event AlertCeneric MYOWNPRIVATE active Eu | DELETE | @ [ VIEW |
& 10T Devices Bulk Registration
L) DRI DIvRE Ry P B alert_1610717247691 orionUNIFI event AlertGeneric MYOWNPRIVATE active | EDIT| | DELETE | G [ VIEW |
[J Create an IOT Device Instance
& Create an 0T bevice Model 8 alert 1610717428876 orionUNIFI event NSRS T ¥ - OWNPRIVATE active [ epir N DELETE | @ [ ViEw |
[ Add an IOT Device into Snap4City -
4 \ 3
=2 Resource Manager ~ . ] A )
Showing 110 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

MW MYOWNPRIVATE

\

 READ_ACCESS the loT Device T
* READ_WRITE the loT Device .
* MODIFY the |IoT Device Add new delegation
* WRITE_ONLY the loT Device (is coming) -
— See and change the Delegations
* See Delegated IoT Devices/Entities, ... e - — -

e See Public loT Devices/Entities,
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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.
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D

(e
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delegate my |J‘|

r

device

To delegate a certain
device to some other
user/group of users

ment rrom

viel [P

G ,"'é

¢“SNAPciry

O A

J

r

o]

Edit delegate-my-device node

Delete Cancel m
£+ Properties & 3
Authentication envdatacollection v #

@Select Device | A DeviceDiProvat d
Kind READ_ACCESS v
READ_ACCESS
User Delegated | READ_WRITE
MODIFY -
Group
Delegated 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)
Sensors Delegated Sensors
User: paolodisit, Org: DISIT and Actua and Actuators

Role: AreaManager, Level: 3

q*

My Snap4City.o @
Search: | |

Tour Again ShOW‘ 10 v ‘ entries

www.snap4solutions.org Device Identifi 4| valuem ¢ DeviceT 4 - hip ¢ Stat 1 t
Dashboards (Public)
1dd79caal5f677afad4fd38e699c8542022-12-05T18:54:13.0007 timestamp File MYOWNPUBLIC active Q
Dashboards of My ( nization
My Dashboards in My Organization 1dd79caa95f677afad4fd38e699c8542022-12-05T18:54:13.0002 entity_desc File MYOWNPUBLIC active 9
My Data Dashboard Dev Kibana
1dd79caal5f677afad4fd38e699c8542022-12-05T18:54:13.0007 entity_desc File MYOWNPUBLIC active Q
Extra Dashboard Widgets ~
PR EREEETERE, S8 © 1dd79caa95f6771afad4fd38e60008542022-12-05T18:54:13.000Z entity_desc File MYOWNPUBLIC active @
Knowledge and Maps =
1dd79caalsf677afad4fd38e699cB8542022-12-05T18:54:13.0002 description File MYOWNPUBLIC active @
Processing Log IOTApp =
Eniy BTz Erd BaiEs o 1dd79caa95f67 7 afad4 fd38e699c8542022-12-05T18:54:13.000Z description File MYOWNPUBLIC active @
8 My IOT Sensors and Actuators
® 10T Sensorsand Actuators 1dd79caaf5f677afad4fd38e699c8542022-12-05T18:5413.0007 description File MYOWNPUBLIC active @
@ Entity Instances, lol Devices
Bl 10T Brokers alert_1610543238306 status event MYOWNPRIVATE active @
& FIWARE Smart Data Models
; Models/| vice
B s i e alert_1610543238306 timestamp event MYOWNPRIVATE active @
& 10T Devices Bulk Registration
3 Dcc: 10T Directory and Devices .
alert_1610543238306 timestamp event MYOWNPRIVATE active @
[ Create an |OT Device Instance
[ Create an 10T Device Model b »
[ Add an IOT Device into Snap4City Showing 1to 10 of 1,045 entries ) ~ B
Previous - 2 3 4 5 05 MNext

= Resource Manager =
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Simplitied Add Device: only from Mode

My IOT Sensors and Actuators

Switch To New Layout (Beta)
My Sensors Delegated Sensors
User: paolodisit, Org: DISIT and Actuators and Actuators
Role: AreaManager, Level: 3

LoGOUT — . R
Add My New Device

My Snap4City.org

, Select I_at|tude/|_ong|tude on Map
Tour Again

Calenzino
www.snap4solutions.org

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

Dashboards of My Organization

My Dashboards in My Organization Latitude Longitude
Latitude is mandatory Longitude is mandatory

. o ’, ‘_,_._.—-—'Alnen ]
My Data Dashboard Dev Kibana { y Uespugc,

3c4babbb-c273-4599-aled-1dbla3sdl5fe 1743d0d5-01d6-42a4-3443-1c09c383 437 - — _1_
Extra Dashboard Widgets ~ \ i 3

i KEve Scandicei
Data Management, HLT = Ok Ok g

Knowledge and Maps = Montelupo
Fiorentino

Processing Logics /10T App  ~ e

) ) ContextBroker Protocol
Entity Directory and Des
My IOT Sensors and Actuators Impageta

A & =
10T Sensors and Actuators Leaflet | © OpenStreetMap contributors

Format

Entity Instances, IoT Devices
10T Brokers

FIWARE Smart Data Models
Entity Models/ioT Devices

IOT Devices Bulk Registration

Doc- 10T Dire ;and De
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EWOrk

Entity/IOT Directory

Browsing‘

per vs Final User

My Entity Mode /
loT Device Model

Viana

0

My Entity Instances
My loT Device

*

ServiceMap

rr Network -
v g‘l’@@ - m=ls Register
\,g@ Manager v
Registerin \ * :
KmA4Ci — LY
— +oT Appliatm Final user
Manager

L R

' l Discoverini I

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 / loT
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 iViodels -- Library

Snap4City FIWIRE Smart Data Models Library

)

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

LOGOUT

g
H

Name § Subdomain ¥ Domain Version
M RO UWISU S dEA VIS T

o Alert Alert CrossSector
ICT Applications

ry and Devices Anornaly Alert CrossSector

=1

My IOT Sensors and Actuators Battery Battery CrossSector
IC and Actuatc

~ . BatteryStatus Battery CrossSector
IOT Devices

IOT Devices Management StorageBatteryDevice Battery CrossSector

StorageBatteryMeasurement Battery CrossSector
FIWARE Smart Data Models

IOT Device Models CallUuser CallComplaints CrossSector
IOT Devices Bulk Registration

: . Complaint CallComplaints CrossSector
Ext. MS Broker Devices Discovery p °
Ext. MS Broker Discovery ComplaintsCollection CallComplaints CrossSector

Periodic Update
ComplaintsOrganization CallComplaints CrossSector

L
&
|
&
&
&
&
&

OLD 10T Orion Broker Mapping Rule]

1]
Pt
—+

Showing 110 10 of 441 entries )
Doc: IOT Directory and Devices Previous

Create an |OT Device Instance

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

% Resource Manage
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Entity Model Entity Instance
(10T Device Model) (10T Device)

Broker
Broker
Info
Position

Static
attribute

Static
attribute

Values

Values

Values

Values

Lonnections among en

Broker: OrionUNIFI
Protocol: NGSI

ID: string

GPS: lat, long

Description: string

MyAddInfoSURI: string

dateObserved: Timestamp

FreeSlots: Integer, #

TodayCarSURI: string

Temperature: float, celsius

ID: “park45”
GSP:43.12,11.34

Description: “parking massaia”

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

(o

park45
GSP: 44.1256, 11.1234

23-12-2019T20:15:00

FreeSlots: 345

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

34

Snap4City (C), Sept. 2024

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

park45
GSP: 44.1259, 11.1233

23-12-2019T20:30:12

FreeSlots: 234

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

34

183



@s sy | DINFO | DISIT o oy
I | FIRENZE | BEEREmaoe | RGNS e SN Ap4c|1'y e sne
* ID:is the unique identifier for reconnecting Temporal Instances with registered Entity / Devices .«
e Static Attributes: <l i
— Are typically associated with instances of the IOT Device. o N

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), Sept. 2024
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 |OT Broker

— Name of the Brokers: among those
registered

— Protocol: NGSI, AMQP, MQTT, etc..

ce Model (1

* |Info
— Name (ldentifier)
— Model: Custom or Model ID

Format: CSV, JSON, XML.

— DeviceType: ..

Service/Tenant:

ServicePath:

Add new device

OT Broker

— MAC address: ...

a string..

optional...

ContextBroker
Context braker is mandator:

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

¢“SNAPciry ;

OT Broker Info Position Static Attributes Values

— Producer -
= Own e r Deviceype Mac Add
— Freq: ..... Sec e S
— Keys: K1, K2 s =

.- . Generate Key:

Ownership

Snap4City (C), Sept. 2024
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IOT Broker Info Position Static Attributes Values
Latitude Longitude
Latitude is mandatory Lf'i’ﬂD itude is mandatory
. et - - A
< . o A _’, A > A A /)
'+ | 7 e’ A A 4 S
G ta \ \ A /\ |
| = | ~ » / / A |
- RS2 A
v
A Carmignano 7. -
( /Fiesole A
A
‘\ . Firenz A
A i x ,,_..-f-'Aviengo
e LY Vespum =
Y -
A7 N p 7S A Pontassneve
Lastra a Signa "\\—" Firenze
A
S Sandic Ba T, J/
- |
e / ! g P A x
£y
Montelupo S
Fiorentino
vzl s S ‘
AA LN
A . ;
&
impruneta 0 Reggello

Leaflet | ® OpenStreetMap contributors

Snap4cCity (C), Sept. 2024

Ceneral Info aT Broker tatic Attributes
chargingStatevalue charging_state [Chargiiv some coded status [statw string v
Value Name 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
dateObserved timestamp [Timestamg v timestamp in millisecors string v
Value Name Value Typ Value Uni Data Type
Ok Ok Ok
Refresh rate 900
Healthiness Criteria Healthiness Value
chargingState charging_state (Chargiiw some coded status (sta'w string -
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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From a

e Static Attribute of an Entity Instance to another Entity Instance, as
highlighted in green in previous table.

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

* the example reports a
— static connection and

— dynamic connection to change the car at a given timestamp, note
also change of position and other parameters, if needed
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& ‘0 A Non s'lcur0| disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/METRO759

G Google M Gmail ¥ SnapdCity @ Snapd [E] Calendar Bl Translate % Google Scholar Cita..  ofg DISIT o DISITold ) Facebook @ DataCe

p

hitp:/wwwow 3 org/1999/02/22 rdf-syntax-nsEtvpe Ihttp:/www w3 . org/ns/sosa/'Sensor

hitp:/wwwow 3 org/1999/02/22 rdf-syntax-nsEtvpe Ihttp:/www disit org/kmdeity/'schema® Traffic sensor

hitp:/'www w3 org/ns/ssn/implements http:/wwwr disit org kmdcitv/resource/ 1ot traffic

hitp:/www disit org/kmdcity/'schemazhas A ttribute Ihttp:/www disit org/kmdcityv/resource/1ot/onon UNIFLDISITMETR O 75%9/avgDistance

hitp:wwrw disit orgkmdcity/'schemazhas Attribute

http

wwwr disit org kemd ity

TESOUICE)

10t/onon UNTFT/DISIT/METRO 758 'occupancy,

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

| hitip

wrwowr disit org kemd caty)

TesoOurcey

1ot/onon UNIFTDISITMETRO75%9/thresholdPerc

|MQ::'-

|ll'm e disit org kemderty'schemazhas A ttribute wwwr disit org kmdcity/resource/ 10t orton UNIFTDISITMETR O 759/ speedPercentile

|Il't1:r:-".—'w\n\'_ disit org km4dcity/schemazhas Attribute |Mn:.-'-’u1\'w. disit org/kmdcitv/resource/iot'orion UNIFLDISITMETRQO 739/ dateObserved |
http:/waw disit org kmdcityschemazhasAttribute lhttp:/ v disit orgkmdcity/resource/iot/orion UNIFLDISIT METRO 759/ ave Time

hitp:www. disit. org/kmdcity/'schemazhasAttribute Ihttp:/www disit org/kmdeityv/resource/1ot' orion UNIFL DISITMETR O 759/ concentration

hitp:www. disit. org/kmdcity/'schemazhasAttribute Ihttp:/www. disit. org/kmdcitv/resource/iot/ orion UNIFIDISIT METRO 759 vehicleFlow
hitp:/www disit org/kmdcity/'schemazhas A ttribute Ihttp:/www disit org/kmdcity/resource/1ot' onnon UNIFLDISIT METRO 758/ average Speed
hitp:/www disit org/kmdcity/'schemazhas A ttribute Ihttp:/www disit org/kmdcityv/resource/1ot/ononUNIFLDISITMETRO 759/ congestionl evel

hitp:wwrw disit orgkmdcity/'schemazhas Attribute

http

wwwr disit org kemd ity

resource

/10t ononUNTFLDISITMETRO 758/ anomalyvl evel

|htt]; Jwwrwow 3 org/ns'sosa‘observes

| hitip

wrwowr disit org kemd caty)

TesoOurcey

value

tvpe'average_vehicle distance

|ILTD:-".-'“T\1\'_1T3 .org/ns'sosa’observes |MQ::'-’“‘“1T. disit org/kmdcity/resource/value_tvpe‘average_vehicle_speed |
|Il'm Jwmarwow 3 orgns/sosa’observes |Mn Jereow disit org/kmdcitv/resource/valuetvpe/average vehicle time |
http:/waw w3 org/ns'sosa’observes lhttp:/wwow 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:/wwwr disit org kmdcitv/resource/value_tvpe/vehicle flow

hitp-//www. w3 org/ns/sosa’observes lhttp:/www disit org/kmdcitv/resource/value typetimestamp

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

|htt]; Jwwrwow 3 org/ns'sosa‘observes

| hitip

wrwowr disit org kemd caty)

resource

[value

tvpe'traffic_congestion

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

|Mn wrwwr disit org kemd catay)

resource/

10t/ ornon UNIFLDISITMETRO 759/ system Capabality

|ILT1L'.—'Dur1_ ocle. org/INET/TUUNIS fiware iot-liteFexposedBy | Mn wwoe disit org/kemdeity/resource/iot orion LTINIFT
http/wwrw disit orgkmdcity/schemazprotocol "ngst”

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

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

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

hitp://schema org/name "METRO759"

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

|Ilm Jiwarww 3 org /200301 'geo/wes8d_posElat

[l43.78278

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

|MQ wwowr disit orgkomd ety resource RTO4801 703 772TO

|h_tm Swarwow 3 org (200301 'geo/wesEd posfocometry

||"POTNT{ 11.2567300796531 43 782779693604)" ™ =http://www openlinksw. con1-'schemas."*.'irtrdﬁ?—"Geometr}-'>|

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

¢“SNAPciry
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DEGLI STUDI | 5BagTiMeENTO DI

FIRENZE | 5&ENKuazione

Viany lol Device

¢YSNAPLcrTy 2
4 |OT Device Model!!!
Example: Char

W

oin

* Prerequirements: only

fo r A re a IVI a n a ge r u Se rs | Infa oT Broker Static Attributes Values
[ chargingStateValus charging_state [Chargitv some coded status (sta'v string
If yo u h ave a S Et Of \;'?Iue Name EfalueTyp I\:*a\ue Uni Data Type
sensors with the same | “
Refresh rate 200
fe a t u re S’ Healthiness Criteria Healthiness Value
stationStateValue charging_station_state v some coded status (statv string
- yo u Ca n C reate a Value Name \._l‘alueTyp Value Uni Data Type
model and then a set ”
. Refresh rate 900 Remove Value
Of I n Sta n Ces ( I OT Healthiness Criteria Healthiness Value -
D eVi Ces) i n CO m p I i a n Ce dateObserved timestamp (Timestamp v timestamp in millisecor v string
. Value Name ValueTyp Value Uni Data Type
with the model (not
time consumin g an d Healthiness Value Edit Model - ChargingStationModel Refresn rate 200
. d . Healthiness Criteria Healthiness Value
avo I I n g e r ro rs) :;:::::z:ﬁﬂffﬁifd Generalinfo Values chargingState charging_state (Chargiiw some coded status (starw string
1 - d&] Value Unit g | Data Type
[} I OT D I re Cto ry a n d crionFirenze-UNIF] i \.:f"a.lueName :f?lueTyp - o
. . T ContextBroker
Devices > loT Device - e v o
{ ) ngsi w Healthiness Criteria Healthiness Value
M O d e I S > N eW M O d e I protocel stationState charging_station_state v some coded status (starv string
b u tto n ison - \falue Name \_falueTyp;. Value Uni' Data Type
Format .
Refresh rate 300
Healthiness Criteria Healthiness Value
Confirm
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Snap4City My IOT Sensors and Actuators

Switch To New Layout (Beta)
My Sensors Delegated Sensors el New Deviee
User: paolodisit, Org: DISIT and Actuators and Actuators. _
\

=&
Add Ent

—

(0
P
-

(—-

Qe

Role: AreaManager, Level: 3

Locout

Tour Again Show| 10 search: |
wsnapésolutionsorg - . o . .
Dashboards (Public)
1dd79caad5i6771afad4fd38e699¢8542022-12-05T18:5413.000Z timestamp File MYOWNPUBLIC
Dashboards of My Organization
My Dashboards in My Organization 1dd79caad5i67TIafad4d38e699¢8542022-12-05T18:5413.000Z entity_desc File MYOWNPUBLIC
My Data Dashboard Dev Kibana
1dd79caad5i6771afad4fd38e699¢8542022-12-05T18:5413.000Z entity_desc File MYOWNPUBLIC
Extra Dashboard Widgets +
Data Management, HLT ~ B 1dd79caa95677lafad4fd38e699c8542022-12-05T18:5413.000Z entity_desc File MYOWNPUBLIC
edge and Maps
1dd79caad5i6771afad4fd38e699¢8542022-12-05T18:5413.000Z description File MYOWNPUBLIC
Entity Directory and De 1dd79caad5f6771afad4fd38e699c8542022-12-05T18:54:13.000Z description File
& v TS Ao My IOT Sensors and Actuators
L A 1dd79caa956771afad4fd38e699c8542022-12-05T18:54:13.000Z description File
s y Instances, IoT Devic 5 X
" Entiyinstances for Gev User: roottooladmint, Org: DISIT
iOTrolers slert 1610543238306 status event Role: RootAdmin, Level: 7 |ces Dele,  =d Devices
@ FIWARE Smart Data Mo ' .
Sy focichyoi{Devions alert_1610543238306 timestamp event Locout
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My Data Dashboare

* Data Inspector (last data) DevDash

Some functionalities are limited to certain roles SnapACity (C), Sept. 2024 213
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_‘ ) p A © J J A" A" J 4= A" W, J " AT I
A
[ ]
e Verify that —
En"m,

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

 Data Inspector if the device is public and/or pfivate

— 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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Verirty 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

valencia

$ $ $
rados_new2 orionValencia-  building buildingval PUBLIC Valencia Jegarcia active En EEd Q

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

Producer:
Latitude: 39.47627

ourcefiot/orionValencia-UNIFI/Valencia ilicaDesamparados_new2

=D

. os_new?2_gases orionValencia-  heritageNode  heritageNode PUBLIC Valer) Jegarcia En EEd Q

e u S e O S e I a ta S S .
I l l l l l I I I orienValencia-  building buildingva PUBLIC Valencia Jegarcia active | eoir JBN DELETE | g

UNIFI
icente_new_conteo  orion! Valencia- heritageNode  heritageNode PUBLIC Valencia jegarcia active | e Il DELETE | Q

UNIFI
orionValencia-  heritageNode ~ heritageNode PUBLIC Valencia Jegarcia active En EEd Q

UNIFI

4. Callthe loT Broker to see the last

data on it (some user name and Ergtteprs?/e/r\;//i\fvivi?\;;Zz:jc\?(snrg/brokername/v2/entities
Pwd can be needed) ' ' '

-- http:// brokername.snap4city.org/v2/entities/
— Get the Broker Name from the

device profile
5. See next slide

g Nm 10T Broker
Search: | va

Broker URL: ncia-brokersnap4city.org Broker Port: 443

Latitude: 394606 Longitude: -0.36607
Logi Password
SHA: Version: V1
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- ‘J-rJu ‘ 7 \ A - » )~ ~
/eritry on Knowiedg

Snap4City

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

.CIick on ServiceURI (device ==

Notificator

Search:  valencia

Data, my Data, OpenData  ~ v entries

[
O en In a neW e Device Identifier 4| I1OTBroker 4| DeviceType 4| Model 4| Ownership #| Organization 4| Owner 4| Status 4| Edit Delete Location
10T Applications ¥
&  basilicaDesamparados_new2 orionValencia-  building buildingval PUBLIC Valencia jegarcia active | eoiT Il DELETE | g
* 10T Directory and De UNIFI

® My IOT Sensors and Actuators Broker URI: valencia-broker snaphcity.org Broker Port: 443

@ 10T Sensorsand Act Kind: sensor Visibility: public

s Device Type: building Format: json

s Protocol: ngsi MAC:

5 ; Model: buildingval Producer:
Longitude: -0.374804 Latitude: 3047627
Device Ur: http:/ /lresourcefiot/orionValencia-UNIFI/Valencia/basilicaDesamparados_new?2

Organization: Valencia

T Created on: 2021-03-16 142854
10T Orion Broker Mapping Rules ©  basilicaDesamparados_new2_gases  orionValel heritageNode heritageNol Valencia Jegarcia active En EEd Q
Doc: 10T Directory and Devices UNIFI
Create an 10T Device Instance ) .
= = criptaSanVicente_new orionVale building buildingval Valencia jegarcia active | enir Il DELETE |
Create an IOT Device Model UNIFI
\Add an IOT Device into Snap4City
@  criptaSanVicente_new_conteo orionVale heritageNode heritageNode PUBLIC jegarcia active | eoir Bl DELETE |
i Resource Manager ¥ UNIFI
P Emclrmebisl o criptaSanVicente_new_gases orionvale heritageNode  heritageNode PUBLIC Valencia jegareia active [eorm [N DeLETE | Q

& Management +

.If your device is Public and m
you have sent data = the list of :
the last data from OpenSearch

rww.w3.org/1999/0; rdf-syntax-ns#type

org/ns/ssn/implements

org/kmAcity/schemaZhasAttribute

ore Jamdcityschema#hasAttribute

.
Service
esource/value_type/status
esource/value_type/timestamp U R I

NET/UNIS/fiware/iot-litezexposedBy, [ltt; rww. disit.org/kmdcity/resource/iot/orion Valencia-UNIFT L D

org/ns/sosa/observes

rww.w3.org/ns/sesa/observes

re/landeity/schemazprotocol "ngsi”

° ° sit.org/kmdcity/schema#format "json”
f r T l K B I I [ ] rww.w3.org/2003/01/geo/ wgs84_pos£long -0.374804
q u e ryl n g ro W I a p p e a r a S ° "basilicaDesamparados_new2"
39.47627

gs84_posfgeometry  |"POINT(-0.374804 39.47627)" " <http://www.openlinksw.com/schemas/virtrdf# Geometry>

e/kmdeity/schema#model “buildingval”

"Valencia"
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.Verify on
ServiceMa by
on data location or by

text name of the

device

.click on ServiceURI
to jump on ®

—

-

DISIT
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

t

)

Search

LOG.DISIT.ORG to see

semantic structure in

terms of Linked Open
Data, LOD

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

LoGouT

My Dashboards in My Organization
My Data Dashboard Dev Kibana
My Data Dashboard Kibana
Extra Dashboard Widgets +
Notificator
Data, my Data, OpenData ¥
Knowledge and Maps =
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
Valencia Service Map

N Mostar-Bosnia Service Map
M Svealand Service Map
M Bologna Service Map

Roma Service Map

DIl 0

Max number of results: [100__ v Ql

CUSNApf‘CITV

—!

a Service

Valencia Service Map

Uaollao

'R gw iy - Hide Menu &
~ Irenga ix
2
| Public transport | Municipalities | Text Search | rch | Events | foi
tenar - L .
s | Search by Text: [basilicaDesamparados Bankia N Brisa
niversitario 2
B
ifiero &

Placa de Sant Lloreng

’759\-@@‘ basilicaDesamparados_new2

| Las Cuevas Palace of the Borg

Carre 4,

| Reqular services |

- Hide Menu

Transversal Services

Services Categories
[ DefSelect All
[ @ Accommodation +
[) B Advertising +
[ B AgricultureAndLivestock +
[ BA civilandEdilEngineering +
O B culwralactivity +
B educationandresearch [+

+

=

Environment [
FinancialService [+
GovernmentOffice [+
HealthCare +
IndustryAndManufacturing + |
IoTDevice +
MiningAndQuarrying [+ |
ShoppingAndService +
TourismService ¥
TransferServiceAndRenting |+
utilitiesAndsupply [+
[ wholesale +
@ wineandrood +

0000000000000000
ﬂﬂdﬁlﬂc{ﬂﬂ{:cﬂ( 18

xt into service |

Service providing value type:
[select value type v

M. results: [100 v

— FevaTETC = Tenter _
LaCasa Verda | I i
Valéncia en Bici Famal & Vestopazzo Centro Neocatecumenal
aMandragora . =
o e basilicaDesamparados_new2 Drgcesang
o
8 8 Serviceuri: hitp:/iwww. distt org/kmdcity/resourceliotiorionValencia-UNIFI/Valenciaiasilica Desamparados_new2
i A Name -UNIFI new2
aArabe ® ! —
5 Torre San Bartolomé Nature: CulturalActivity
2 bl Apostol Subnature: Historical_buildings B{
) lavalenciana
3
Property/Value Type lue .
arrer gg
! f conservationstatus |
LosSabores o Estrella Galicia
I #H dateObserved 121-03-21T05:23:00.0002
Museo de Soldaditos N
de Plomo L lber W Pal -
ntressrres Caballeros 21 S aveni it
3 o = Luls Beltran
f b
PL: delaVi d -
. sy L E
& Placa de Dé
Església de JuniEini er g,
Sant Nicolau = gk = lglesia de San Esteb: e/,
Plaza Negrito e Iglesia de San Esteban
La Catedral a
o # . alau del marques
- la valenciana Al gcampo
Olivi ,!
Palau de Santa Oslo o
Barbara Cripta de [ fBrcel
o Linked Open Graph
Rttt oo ool gt o | Youe data Type of relations Nipolos
SnapdCity SmariCiy Oniciogy (b OF prsspermm— =t
Wi latian [ T—
“ [Remest | G ransentitn
o [T — o —
Status - po—
o Requem || [+ SRy ressirae

Linked Open Graph

Choar

B

mactamp_

e

nasicsDadirngs.

| tasgvnemapat,

gl

W
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Dash which
My data Dash

Snap4City

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

My Snap4City.org

Tour Again

Hyyaf
Dashboards

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
Notificator

Data, my Data, OpenData
Knowledge and Maps ¥

10T Applications ¥

10T Directory and Devices ¥

Resource Manager ¥

s = Y Y =
° , 2 N A
® Picy < ot AewRo ke toms ~
& . f Berlin, 7 £
London) Nédarina & Polika ypicynTad
Deutschland { L 1d Auditing v
AR Waovarors:ay hizihsy ’
o L7 7% Dhoras<C-#o , > e Articles v
2 CPonidy o, iy { 4 \ PR nm
¥ Barcelana Nl & TReenBg i GG et akiston Va2
) : Eritatstanroo iR s
- { : : B 1 { & e
P . o g ’ 1 - vt
06« Alge WV Y i oo
oot M ‘ B
5 gl n S Gatie /it o &
) 3 ata Subsy  opn
et s
; - : oy
/ \ 3 ; o> Jhuckrow 2]
viass AL A medabad At
1 In unt of sensor
LT a3 olag \ -
{ i \ -
Mali Niger MUTDal  piyidogabaa
e ! \ (
el ST & Orenuaitn Corutin,
TREND SiMPLE
EVENTS
1-50 of 630 >
Time organization deviceName value sre Kind lation value_name value_type data_type serviceUri value_unit value_str sensorlD
> Mar 21,2021 @ 06:23:00.000 Valencia basilicaDesampara - ot sensor 39.47627,- dateObserved timestamp time http:/fwww.disit.  timestamp 2021-03-21T05:  basilicaDes:
dos_new2 0.374804 org/kmdcityfreso 23:00.000Z mparados_n|
urce/iot/orionVal w2
encia-UNIFI/Vale
ncia/basilicaDesa
mparados_new?2
2 Mar 21,2021 @ 06:23:00.000 Valencia basllicaDesampara 0 T sensor 39.47627,- conservationStatu status integer http:/fwww.disit. status - basllicaDes:
dos_new2 0.374804 s org/kmdcityfrese mparados_n)
urce/fiotforionval w2
encia-UNIFI/Vale
neia/ba: aDesa
mparados_new?2
2 Mar 21,2021 @ 05:53:00.000 Valencia basllicaDesampara 0 o7 sensor 39.47627,~ conservationStatu status integer http:/fwww.disit. status - basllicaDes:
dos_new2 0.374804 s org/kmdcityfrese mparados_n)
urce/iotforionVal w2
encia-UNIFI/Vale
ncia/basilicaDesa
mparados_new2
> Mar 21,2021 @ 05:53:00.000 Valencia ot sensor 30.47627,- dateObserved timestamp time timestamp 2021-03-21T0

baslicaDesampara -

basilicaDes:

deviceName.keyword: basilicaDesamparados.new2 x

COUNTEVENTS

My Data Dashboard Kibana

HITS

690

EVENT COUNTS

FACET FIELDS v1

groups

]

value name

device name

samparados_new2 X o

sre
value type
kplid

v
sensorid

v

Apply changes
Clear form

VALUE_TYPE, DATA_TYPE

SMARTCITYMAP-v1

ty (C), Sept. 202

date_time per day

DEVICE NAME

DISTRIBUTION VALUE TYPE

date_time per 10min

TOTAL HITS

ORGANIZATION PIE

DISTRIBUTION VALUE NAME

value_name keyword: Descending

DISTRIBUTION DATA TYPE

Count

SRC, DEVICENAME

value_type keyword: Descending

DEVICENAME, VALUE_NAME, VALUE_TYPE

data_type keyword: Descending

VALUE_TYPE, VALUE_UNIT, VALUE_STR

.
S
>

Wi,
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* The Orion Brokers can be feed by means of
— loT App/Proc.Logic of Snap4City (to implement Agents and/or Adapters
— loT Agents and/or NGSI Adapters by FiWare for different protocols

— Brokers of any kind, different protocols and producers, also as Gateways, and
they can be located on premise and/or on any cloud |_ = -

\ |
_|— Brokers

* Proc.Logic/loT App, loT Agents, Adapters can
— be on loT Edge

T Ao /|
— be implemented as 1oT App/Proc.Logic of Snap4City Ti“f% /'/l Mt
— be on other clouds and services loT App /
Proc.Logic

— work on a large range of different protocols and kinds
— have or not Snap4City libraries installed

Snap4City (C), Sept. 2024 219
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* The Internal Orion Brokers at Snap4City [6reasrekerT are used as a
gate for data ingestion and actuations. Since they are

— connected with the Directory and discovery of the Knowledge Base to
make easy the production of Dashboards by wizard, Data Inspector;

— Synchronized automatically with NIFI/OpenSearch for the Automated
Data Shadow and Indexing

— Ready to be used by Proc.Logic/loT App to subscribe for creating even
driven Proc.Logic/loT Apps, on Edge and Cloud, etc...

— Compatible and harmonized with FiWare networks

Snap4City (C), Sept. 2024
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-

~ LT
ngestion ¢YSNAP4ciry Foos

* Direct Data Ingestion is also possible:
— From data sources to Data Warehouse Storage of R @
Snap4City, Snap4industry i

|
SURILink
|

 Data Warehouse Storage includes: KB, and I&A, —
NIFI, OpenSearch

reported on right side can be acted via APl REST
Call Data Warehouse

— for direct feeding data into store and retrieval, Storage

— which can be exploited by:

* 10T App/Proc.Logic
e applications in Python, R Studio, Java
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Notation Terminology

Are synonymous at level of service Are synonymous at level of the single
which can be with , device, service,
data and references to (] (o8

loT Directory, Entity Directory loT Device, Entity Instance, Device URI  Sensor, Actuator, Attributes, Values (value

name)

Knowledge Base, ServiceMap, Service, ServiceURI, SURI Attribute, Metric, SURI with metric

SmartCity API, ASCAPI

Datalnspector, Wizard, Dashboard ~ Value Name_ Sensor, Sensor Actuator, ValueType

loT App., Proc.Logic, Node-RED ServiceURI, SURI SURI and its real time results of the

objects into the data structure

ServiceURI, SURI of a sensor device:

* http://www.disit.org/km4city/resource/METRO759

* http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/Streetlight%3A90FD9FFFFEBD5A7F
ServiceURI, SURI extended with attribute/variable/value:

* http://www.disit.org/km4city/resource/METRO759&metric=vehicleFlow

*  http%3A%2F%2Fwww.disit.org%2Fkm4city%2Fresource%2FMETRO759&metric=vehicleFlow

* |nsome cases

o http://www.disit.org/kmdcity/resource/METRO759/vehicleFlow
Snap4City (C), Sept. 2024 222
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Digital Twin Data Inspector v
Data Processes Deialls

7 Data, my Data, OpenData =

4 Data Inspector

M0 MyKPI, MyData, MyPOI

E My Groups of Er'ltltIEE-

IR
LLECECLCLEU LR

Some functionalities are

limited to certain roles SrapACT . 223
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* Itis showing data:

— Listed by High Level Types, and classified as in the Dashboard WIZARD: see Tutorial Part 2 for details.

— of your Organization only, that are public of the organization, your private or those that have been
delegated to you some how.

Snap4City Data Inspector

Slnglo data wldgets

User: roottooladmini, Org: DISIT -
Role: RootAdmin, Level: 7 + 1"‘“5

LoGouT
+ & Campi Blsen;-o

2 2 Carmignano 4
My Snap4City.org = _"‘“j ‘,I & Flesole

Aedporte a
Firenze’

\ N {
Dashboards ! T _————ANTETIGO )
= , : vesp icci
My Dashboards in All Org ZeA, ANe=n B \ -l (- F|renze Pomass:eve
< J (
- | v

Dashboards of My Organization ) feandicd i Bagno a Rlpoh 2

My Dashboards in My Organization Montelupo
Fmrenuno
Notificator %

Data Inspector
My Data, KPI, POI p ® Openétreélhiap contributors
=l My Groups of Entities Data sources

All selected (15) v All selected (83) v All selected (TI7) ¥ All selected (1732) v All selected (61) ¥ All selected (34) v Al selected (2) v All selected [2) v
O 10T Applications

High-Level Type l:; Nature Subnature § ValueType % Value Name % DataType & ValueUnit 4 LastDate$ LastValue % Healthiness
10T Directory and Devices ¥ ra ic o]
Knowledge and Maps ¥

Micro Applications

External Services ¥

Data Set Manager: Data Gate
@ Synoptics ¥
Resource Manager: Process Loader ¥ )
[# Development Tools ¥
.
% Management ¥ ’
= J
10 .y
Settings ¥ 3.Apr 0100 02:00 03:00 04:00 05:00 08:00 09:00

User Management and Auditing ¥ 224

Help and Contacts ¥
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Mun(elupo
Fiorentino

IS St

All selected . v All selected . v

TransferService.
IndustryAndMa
Environment
Environment

DINFO

DIPARTIMENTO DI

Vt‘spum

)..

All selected ...

Subnature
Weather
SensorSite
Computer
Air
Air
Sensorsite
SensorSite

SensorSite

INGEGNERIA
DELL'INFORMAZIONE

TA INTELLIGENCE
&

\ SYSTEMS AND
HNOLOGIES LAB

New Data Ins

Data Inspector BETA OS

Firenze “————

All selected .. v

Model
DIDAI
METROT
AltairStatoPom...
BIMET_SMART.

ARPAT_QA_FI-

METROS14
SI052032FS9390.

METROE31

Allselected _. v

Broker

Santa Verdiana

Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda

Altair-soda

¢VSNAPlcy i

nector/Wizard

Now displaying in Standard Mode

Switch to the Synoptic Mode to select MyKPis and sensors that you need for your synoptics.

\ S e
© OpenStreetMap contributors

Data sources

All selected .. v Allselected _ v All selected .. v Aliselected . v All sel

Value Type Data Type

webpage

Value Name Value Unit Last Value
Mio sensore
Altair Valve State 2021-06-05 00
2021-05-20 13:51.
2021-06-07 17:3.
2021-06-0717.3.
2021-06-07 00....
2021-06-07 00:

2021-06-07 00
S o

webpage
Altair Pump St webpage
Altair pump 43.
Altair valve 541
Altair Pump 4321

webpage
webpage
webpage
Altair Stock sta

Altair Pump 92

webpage

webpage

ected .. v

2024-01-10 01:3
2024-01-10 013,
2024-01-10 013
2024-01-10 013,

2024-01-10 013..

2024-01-10 013,
2024-01-10 01:3
S

Allselected _. v

Healthiness Last Check Ownership
2023-07-18160...

Search...

Nn. 0600 1200 18:00

Feb

12 06:00 1200 1800 13.
Feb Feb

Search... Search... Search... Search... Search... Search...

Search...

Search

06:00 1200 18:00 14 06:00 1200 1800 15
Feb Feb

0600 1200 1800 16
Feb

06:00 1200 1800 17
Feb

06:00 1200 1810

Snap4City (C), Sept. 2024

Filtering/Searching for
individual fields (even for
some fields not displayed
as geographic
coordinates)

Geographic Filtering

Text Search on all fields

Menu for choosing the
fields to display in the

table
View on Map(via

PREVIEW)

Data and Trend
visualization

Opening Digital Twin

Pass to Synoptic
mode

Select the graph
representation
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Data Inspector (open on your left side menu)
* Cross FiItering on the basis of:

— MAP: pan and zoom -2 lock, center on GPS coordinates of the user

— Data Source Classification:
» faceted filtering
* full text search

— Click on data source to see it on map, and see the graphics representation,
just to learn how widgeting it.

— Full Text Search if you remember some desc...

* Selecting a Data Source on Map:
on its Pin you can see:

— Real time data

— Time trend: 4 hours, 12 hours, 1 day, 1
week, 30 days.

— Full status and description (only for
Administrators)
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Snhap4City Data Inspector

User: roottooladmini, Org: DISIT } ; 1
Role: RootAdmin, Level: 7 X ; \ ~ | | | CI Ty
£ 4 g

s O Z .
My Snap4City.o “/Fiesole

Dashboards __——AmiErigo

i
Vespucei

shboards in All O

Firenze ‘~— ——

3 A
\
5 o A \ A
Dashb ds of My Organization =¥ o Scandicci b A A
A A L Bagno a Ripol A
e A
shboards in My Organization Montellpo \\ /J\
Fiorentino
Notificator i oy ‘_\}\4 '
A A

i

Data Inspector

A

( ‘
;
a A

My Data, KPI, POI i S © OpenSireeiiap contributors

Click with
10T Applications
STE(E : £ Al selected [2) ~
10T Directory and D Data sources Details
. Ownership %
Knowledge and Map S ‘—— ares .
. t

Device Values Healthiness Process Image Licensing User oub

Micro Ap

ic
c
public
public
ic

nal Ser ] GPS Coordinates: 42642033,18M22

pub
public
public

Data Aanager: Data Gate

High-Level Type: | Sensor

public
Resource Manager: Pro Loz

Hide columns

i Development Tools *

Nature: | From IOT Device to KB

Management ¥

% Settings ~ 149

Use agement and Auditing *

Subnature: | loTSensor

weet | HLT: Sensor

Help and Contacts ~ 20000 2200

Value Name: Dubrovnik:orionDubrovnik-UNIFl:camera_Dubrovnik_1_Ploce

Device ServiceURI or Data ID: | http:/Avwwdisit.org/kmécity/resourcefiot/orionDubrovnik-UNIFI/Dubrovnik/camera_Dut

Documantatinn and Articlas v

Knowledge Base view

Sensor ServiceURI or Data ID: | http:/Aww.disitorg/kmécity/resource/iot/orionDubrovnik-UNIFI/Dubrovnik/camera_Dul

IOT Devices
Datasource: loT
-WEE R i) . ™ v =
I G e S - ~|= Q e
. 4 ST s Ownership: | private $| sans 9| eac | o | Locaton
g v/ h - ==Y
— 4 ) DELEGATED & | eorr I ceLeTe |

2 & Organizations: Dubrovnik Qo
5 | & " DELECATED (e Ml oeveve | Q@
NI 2 " / « [ con [ ociee | Q
Y . Link to Service Map k to loT Device B mm P
3 * + EEEmE G
CETETE E Erm g
i ® El EEE Q
CETETE E Erm g
| revownervare | [ con [ ociee | Q
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usversiia | DINFO | DISIT . p
rirenze | B, e HLT: Sensor é SNAPiary
Details regarding the 10

Data sources Details

Ingestion process

 For IOT Device data
|OT Broker details

Device Values Healthiness J Process l Image Licensing User

Knowledge Base IP: | 192.168.0.206

loT Broker: crionFinland

373773207E330105 z i IOT Brokers

Device Set name:

Link to Knowledge Base Link to loT Broker bRl R = ‘ = e .

pantwerpen,

lot Device:

CB-test-mult 92168147

20012305, 69.215797 | = o . r 82168147 8443 sl DELEGATED
e

QUUNIFS 2168 86; matt DELEGATED
8 mauUNIMI 52143129184 584 matt DELEGATED
broker3 snapécityorg 080 ngsi PUBLIC
ot 52168147 8445 ngsi DELEGATED
UNIFI

8  orionFinland httosingsifvh ngsi PuBLIC

TERREEREY

8 orionFirenze 92168117 3 ngsi PRIVATE
UNIFI

wing 11010 of 20 entries

Some functionalities are
limited to certain roles
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- “
uxvisit | DINFO | DISIT ; o
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | B> | REReer o CITY ==

HLT: Sensor  Specific values of selected

* Information of the values of the other
sensors on the same device

* View Trends, marking problems, healthiness
by point according to a Fuzzy model

* Marking problems for future machine
learning processes (separate tool)

Data sources Details

Device Values Healthiness Process Image Licensing User

Last Date: | 2020-07-2119:00:00

Last Value:

Healthiness Refresh Rate
Valuﬂ.lypa Heal'hy cr'tﬁﬂa ':5:| http:/ /www.disit.org/kmdcity/resource /SI052032FS9900302 =

vehicleFlow

dateQbserved L 81890  undefined undefined 300 time timestamp 2111?2;%%%%?60:-2 =0 “oom N B = From | 2019708709 | Te | 2019-RA-12
deceduti [ ] 61890 undefined undefined 300 nteger # 16797
dimessi_guarit [ ] 61890 undefined undefined 300 nteger # 7775
solamento_domiciliare [ ] 61890 undefined undefined 300 nteger # 0838
nuovi_attualmente_positivi [ ] 61890 undefined undefined 300 nteger # -131
ricoverati_con_sintomi [ ] 61890  undefined undefined 300 nteger = 151
stato [ ] 61890  undefined undefined 300 string 3 ITA
tamponi [ ] 61890 undefined undefined 300 nteger 3 1212458
terapia_intensiva [ ] 61890  undefined undefined 300 nteger 3 21
totale_attualmente_positivi [ ] 61890  undefined undefined 300 nteger 3 7010
totale_cas [ ] 61890  undefined undefined 300 nteger 3 95582
totale_ospedalizzati [ ] 61890  undefined undefined 300 nteger 3 172
codice_regione L 61890 rr:r;‘i;u';g undefined 300 nteger status m
denominazione_regione L ] 61890 T{;’f’ugg undefined 300 string status m

Some functionalities are limited to certain roles
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Licensing

B
-
("’
g
.
(B
N
Q.
-
o B

R S £ al
image or the

Data sources Details

Device Values Healthiness Process Image ‘ Licensing ‘ User

Data sources Details

Device Values Healthiness Process Image Licensing User ) o . )
: : : - Licence (on:Dubrovnik:orionDubrovnik-UNIFl.camera_Dubrovnik_1_Ploce):

COSO)

https:/creativecommons.org/licenses/by-nc-nd/4.0/legalcode

Provider: | Dubrovnik Development Agency DURA

E-mail: | scavar@dura.hr

Scegli file | Nessun file selezionato Reference Person: | Stjepan Cavar

Upload Image
Telephone: | 00385 20640557

Website:

Edit parameters

Some functionalities are
limited to certain roles

UNIVERSITA | DINIFO | DISIT - 2~ o
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS H LT. o f"_j . -y (‘ :
FIRENZE | Setieizone | 2NEEE Las « NSOV CITY .




UNIVERSITA X
pratistupl | DINFO | DESIT ;
FIRENZE | B tuaone | RENEET: s CITY
e | o o @ I | on B - _r / »]>
HLT: From Dashboard to |IOT APP
Snap4City Data Inspector
Data sources Details ° °
(oo [ s e e * Click with
Dashboards GPS Coordinates:
the mouse
My Dashboards in My Organization Nature: | From Dashboard to IOT App .
S Beshbosra idosts = Subnature: Mobile PAXCounter O1 in Antwerp O n It

Motificator

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

My Snap4City:

My Dashboards in All O
High-Level Type:

Dashboard-10T App

Dashboards of My Organization

Data, my Data, OpenData =

Value Name: | nr8albv

Data Inspector

My Data, KPI, POI Device ServiceURI or Data ID:

My Groups of Entities

Data Set Mana Data Gate

Sensor ServiceURI or Data ID:
DataGate Harvester

d Add Data Sources into the Platform

Datasource: From Dashboard to |1OT App

4 High Level Types

Supported Protocols, HowTo add
wnership: | private (My Own)

Interoperability & Standards

Knowledge and Maps ~
\

Link to lot App

Mobile PAXCounter 01 in Antwerp e
She -m

List of Dashboard~ x

Link to dashboard "Mobile PAXCounter 01 in Antwerp" -
Link to dashboard "PaxMobAnt05" M“;”M
Link to dashboard "Mobile PAXCounter 03 in Antwerp" m—
Begin | 1900 |5 10)
Finish | 19:00 = Activate /
[ maa G mea o e = =
AT MoOE R o data avatatie
i I I ' l I Curnulaol':: Mode x
s oy ot e = e 0 Crsnadar S5

235
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UNIVERSITA \
s | DINFO [DISIT . HIT: My KP

FIRENZE | &ENrSRazone | TECHNOLOGES Lag

Data Inspector

User: roottooladminl, Org: DISIT

Role: RootAdmin, Level: 7 Data sources Details

LoGouT

‘ Device Values Healthiness Image Licensing User
My Snap4City.org . . . .

Dashboards GPS Coordinates: | 60.215797, 24.812305
My Dashboards in All Org.
High-Level Type: MyKP
Dashboards of My Organization
My Dashbeoards in My Organization Mature: UtilitiesAndSupply

xtra Dashboard Widgets ~

[S

Subnature: = Agents
Notificator r
Data, my Data, OpenData Value Name: | S4CAntwerpAppUsage

Data Inspector

My Data, KPI, POI Device ServiceURl or Data ID: | 17056644

Ay Groups of Entities

Data Set Manager: Data Gate

Sensor ServiceURl or Data ID: | 17056644/App Usage Information Saved From The App

DataGate Harvester

Add Data Sources into the Platform
|
/ High Level Types
J Supported Protocols, HowTo add
Interoperability & Standards Ownership: [BSETE

W Knowledge and Maps ~
COrganizations: | Antwerp
10T Applications ~

IOT Directory and Device Link to MyKPI

Resource Manager ¥ List of lotApp~
[# Development Tools ~
Management ¥

Decision Support

List of lotApp~ .

Link to lotApp nrgolob -

[N imms 7 mon - e s
— J/— s — S o

e Click with
the mouse

on it

Some functionalities are limited to certain roles Snap4City (C), Sept. 2024
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- “
wvisit | DINFO | DISIT, ; =
EGLI STUDl DIPARTIMENTO DI DISTRIBUTED SYSTEMS
IRENZE | Reftseo™ | Shieser oo CITY

-

rnal Service

Data sources Details

1
3

Values Image Ownership

Data sources Details
GPS Coordinates: | 51222744, 4405380

Device

Values l Image Ownership

High-Level Type: | External Service Data sources Detalis

Value Type: Device Values j Image Ownership

Nature: Environment

Data Type: | webpage

Subnature: | Antwerpen (park Spoor Noord) Air Pollution f-~— poim— e R

e o e M e L o L |t st S e et bt
1 e e iy o

Last Date:

At o o Wy S’} 458, S et e M

Moder

Value Name: ExternalContent

Last Value: | Antwerp

Datasource: | Special Process

ValueType  Healthy Delay(s) Reason

I
B
=
=

Ownership: | public

Organizations: | ['DISIT, 'Antwerp', 'Other’]
At Quassry Foemcaxy

P

Link to External Service

Data sources Details

Device Values Healthiness Process Image Licensing User
User Creator: | angelo.difino.dubrovnik

The fields shown may be present or not
depending on the HLT and on the
information received

SnapA4City (C), Sept.



univirsits | DINFO | DISIT d LI
DEGLI STUDI PARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | BSRE o | RERNIREL o SN Ap4c|'|'y peve
eport Generation and Access
. Device/data owner may have their reports: monthly or 3-monthly

— Ready to use reports are available for:
* Single Device: ETL and 10T

— Ask to your RootAdmin to activate the production of reports (and also hourly
report for testing only).

Data Inspector

3. Click on report

All selected [2) =

Data sources Details

‘Device I Values  Healthiness  Process  Image  Licensing U

Data sources Details

Device Values Healthiness Process Image Licensing User J Report

1. Open data
Inspector

2. Click on Device
or sensor

4. Get the Last Report
, Sept. 2024 238
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i UNIVERSITA x
ey RITYBIO0  ReTATeEEEND, CvYSNAPA
ELY IS F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy

TR\ AND TECHNOLOGIES LAB

* A feature optionally installed and optimally used to certify locally
or in federation with other installations.

* Blockchain technology on Snap4City can be used for:

— Certification of Data Messages =2
* Time Series, NFT with history of transactions, cold chains, transactions chains
* Maa$S, Waste collection Pay as you Throw (PAYT), etc.

— Certification of Devices/Entities =2
* Contracts, transaction, micro-transactions

— Certification of loT Devices/Entities Models
» Usage of Standard models and templates

Snap4City (C), Sept. 2024



UNIVERSITA DINFO ‘ x
FIRENZE SCafioo”  fomevpagasan, CvYSNAP/ e
F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE - CITy U‘«’ém.

AND TECHNOLOGIES LAB

fe Dat
Fully non certified atd ] —
instantiate Data ] Time
Entity Model > Entity essage (t+1\_Message Series
Data ] [t+1,t+N]
Message
Fully certified : Data —
- Model Instantiatg - MData ] Time
tit v ntit essage :
ntity Model [=zrreg y 238 | Series
T v Data ] [t+1,t+N]
' Message o
1
~ :{ ~ o _ ¢ . ¢ ] || - //
N% R S O LéLéLé| /.
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UNIVERSITA x By
oausoi DINFO - DA e 'SNAPciy
FIRENZE Sfffwoe bbidiics. A penirecrure CITY &

AND TECHNOLOGIES LAB g 9 o o )

— — —

Storage Smart City API
- KnowledgeBase OpenSearch

Ent.Directory /_/'
/ : i NiFi cluster

Broker Filter

ORG2.MSP

\Blockchain network /

Snap4City (C), Sept. 2024 248
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UNIVERSITA P
biciisont DINFOQ - DISIT C(. SNAD/
FIRENZE DS oo DA TONOOGs e CITY
AND TECHNOLOGIES LAB
- / ‘ 2 J 1 | [‘ ) J ) ’ / ' | - -4
>NaAP&CITY WIth BlOoCKChailn
HOST 1 HOST 2 HOST 3 HOST 4
DATA > Snap4cCity Snap4City Snap4City Snap4cCity
REQUEST INSTANCE INSTANCE INSTANCE INSTANCE
INSERT INSERT INSERT INSERT
T READAPL I bl API API API
Blockchain < CHANNEL >
network
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s DINFO DISIT ;
FIRENZE SEQEoo  pemevspogmes,, SNAP/
F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy

AND TECHNOLOGIES LAB

Snap4CityDocker

c A Nonsieure  dashboare iSr T php? e d cl n p t Nuove Chrom:
Snap4CityDocker

Switch To New Layout (Beta)
User: userrootadmin, Org:

Organization
Role: RootAdmin, Level:

Add new request.

1OT Applications * Show | entries Search:

= 10T Directory and Devi
Device Identifier #| Fromdate #| Todate #| Request Status #| Report

& My IOT Sensors and Actuaters
10T Sensors and Actuators traffic_9001 1179-01-01T00:00:00 1179-01-21T00:00:00 completed DOWNLOAD REPORT 1000 0

OT Devices

10T Devices Management
[ traffic_9001 1179-01-01T00:00:00 1179-0115T00:00:00 completed DOWNLOAD REPORT

ke
EIEEED traffic_0001 1179-01-01T00:00:00 1179-01-06T00:00:00 completed

@

traffic_2001 179-01-01T00:00:00 1179-01-11T00:00:00 completed DOWNLOAD REPORT 528 o

Snap4CityDocker X ! epts Only X S x Snap4city IoT Direc

traffic_9001 179-01-01T00:00:00 1179-01-02700:00:00 completed DOWNLOAD REPORT
€ A Nonsicuro  dashboard/dashbo 2 fi h U t y a e 0 p blockeha 2 . N sponibile

traffic_2001 179-01-01T00:00:00 1179-01-01T00:00:00 completed DOWNLOAD REPORT

Ext. MS Broker Devices Discovery
Ext. MS Broker Discov: traffic_1002 2024-04-03T00:00:00 2024-04-26T00:00:00 tochange pending DOWNLOAD REPORT
Ext. Broker Devs Periodic Update 1

Snap4CityDocker

Switch To New Layout (Beta)

Rules for Discovery Showing 31 to 37 of 37 entries

Doc: IOT Directo User: userrootadmin, Org:
Organization

Role: RootAdmin, Level:

Create an 10T D

Create an |OT Device Model
LoGouT

dd a Y wice intc 4City
Add an IOT Device into Snap4City Add new request

Resource Manager  ~ 10T Applications + Show Search:

OO0 00U & & 88880

v |entries

Development Tools ¥ = 10T Directory and Devices

Device Identifier 4| Fromdate $| Todate 4| owner 4| RequestStatus $| Report

& My 10T Sensors and Actuators
T AT AT traffic_9001 1170-01-01T00:00:00 1170-01-02T00:00:00 completed DOWNLOAD REPORT % 0

Management

®
Decision Support Systems ¥ 0 B
traffic_9001 T170-01-01T00:00:00 T170-01-01T00:00:00 completed DOWNLOAD REPORT 48 0
5 & 10T Devices Management
Deploy and Installation ~ 9
8 Devices blockchain verification traffic_9001 T171-01-01T00.00:00 T71-01-21T00:00:00 sror DOWNLOAD REPORT 1008 0
SuperSetting v oker
P 9 IOT Brokers traffic_9001 T171-01-01T00:00:00 N71-0111T00:00:00 completed DOWNLOAD REPORT 528 0
@ FIWARE Smart Data Mod
= & 10TDev s traffic_9001 T171-01-01T00.00:00 T71-0115T00:00:00 completed DOWNLOAD REPORT 720 0
& 10T Devices Bulk Registration
traffic_9001 T171-01-01T00.00:00 T71-01-06T00:00:00 completed DOWNLOAD REPORT 288 0
& Ext Ms Broker Devices Discovery
s traffic_9001 T171-01-01T00:00:00 T171-01-02T00:00:00 completed DOWNLOAD REPORT % 0
s
= traffic_9001 T171-01-01T00.00:00 T171-01-01T00:00:00 completed DOWNLOAD REPORT 48 0
[ traffic_9001 1172:02-01T00:00:00 1172-02-21T00:00:00 completed DOWNLOAD REPORT 1008 0
[J  Create an 10T Device Instance
traffic_9001 T172-01-01T00:00:00 172-011T00:00:00 completed DOWNLOAD REPORT 28 0
[ Create an 10T Device Model
O Add an IOT Device into Snap4City = =

Showing 11 to 20 of 37 entries.
urce Manager ¥ Previous

Development Tools  +
Management ~

Decision Support Systems v

Deploy and Installation +

SuperSetting ¥
ard/i /management/blockchainrequests.php:
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owro pisit Y OpenSearch ; s

ING
DELL'INFORMAZIONE TECHNOLOGIES LAB - &0 _

DevDash

Snap4City My Data Dashboard Kibana

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

| LocouT| COUNTEVENTS

My Snap4City.org
@ Dashboards - 7' |

T
@& My Dashboards in All Org. " " I data‘:h-.r;le—pe;day e o HeREE TOTAL HITS

@@ Dashboards of My Organization
EVENT COUNTS
@@ My Dashboards in My Organization
My Data Dashboard Dev Kibana

1 My Data Dashboard Kibana

@& Extra Dashboard Widgets * ddte _time per 10min
A Notificator
FACET FIELDS v1 DEVICE NAME ORGANIZATION PIE

[0 Data, my Data, OpenData

organization
M Knowledge and Maps ¥

10T Applications *

= 10T Directory and Devices
= Resource Manager ¥
[# Development Tools *

sub nature

& Management ¥

Decision Support Systems
DISTRIBUTION VALUE NAME

& settings ¥ groups

User Management and Auditing *
Help and Contacts *
[J Documentation and Articles ¥

My Profile +

value name

&' Km4City portal

Z' DISIT Lab portal

device name -
value_name.keyword: Descending




My Data Dashboard Kibana

WWWWWWWWW b ST
e — Sl > OpenSearch ¢¥SNAP/cry G

uuuuuuuuu

DISTRIBUTION VALUE NAME / 4 4

------------ W © Dynamic Filtering, Adaptable, ...
e Full data details, drill down,...
* Synergic with Data Inspector which
addresses data relationships, processing
and information
S s © Only Your Data for
o i e * Manager and Area Managers
¢80 = el - All Accessible Data for
* ToolAdmin and RootAdmin

vaiue type
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2020-12-15 2020-12-17 2020-12-18 B TOTAL HITS
date_time per day

(P T

e . . . B * L
' ' ¢“SNAP/ciry o

—— = * Multi faceted Search by

organization

2 [t Organization

V i —— Drill on Time

v = Drill on Map

HR==s | Value Types

. B (e | Y, Data Type

) — w Value name
£y 7\ TR * Respect Privacy and
e . =) GDPR




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

L/ /‘

field value field value

value_type timestamp 122,418 (22.9%) value_type timestamp 122,418 (3317%) EE

i =0 : = - % Poreo i #
data_type time 122,418 (100%) A f5 velueunit s 120070 (9B08%) gy s M3 0o NIF Vi iborico
% f & value_str 2020-12- 8 (2.49%) : L ‘ 77

B poodroms 15T07:44:32.000 '3 b Sk I P Ao
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L

Golf Club
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Firenze

% - Porta al
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T
W& Simone Mart(n; ?%

' : . - $ i o : [ b
i ; ' & : T : s g ' Count of sensors
b | ! E"r.mﬂa o i o gl S e T - F = i
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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

PARTIMENTO DI
INGEGNER
DELL INFORMAZIONE

%. ﬂ
P wl LT
DISTRlBUTED SYSTEMS m
T CITY
s T &

ACTIVITieS Tor Registration on Directory

* Manual Registration

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

— From a template (the templates are called Models) of Entities/Devices
* Automated Registration for bulk/massive registration: N

Entities / Devices

— From loT App on the basis of some Models from loT App

— From loT App loading a CSV (with or without a reference 10T
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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UNIVERSITA
DEGLI STUDI Qaflnﬂmfmo
INGEGNERIA

FIRENZE

DELL'INFORMAZIONE

Edit Model - statuscorregione

DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

General Info laT Broker Static Attributes Values
statuscorregione statuscorregione
Name Description
Ok Ok
misura Sensor v
Device Type Kind
Ok
protezicne civile 600
Producer Frequency
Ok

A4

Healthiness Criteria Healthiness Value
Automatically generated v v
Key Generation Edge-Cateway Type

el as:

General Info laT Broker

orionUNIFI

¢YSNAPlcy i

Edit Model - statuscorregione

Static Attributes Values

v ngsi -

ContextBroker

Json

Protocol

Format

General Info loT Broker

Edit Model - statuscorregione

Static Attributes Values

| Select an option

Subnature
Add Attribute
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dateCbserved

Value Name
Ok

Refresh rate v

Healthiness Criteria

timestamp (Timastamp v

timestarnp in millisecor v

string

Value Typ
Ok

300

Healthiness Value

Value Uni

Remove Value

I |
kS

Data Type

Healthiness Criteria

Healthiness Value

deceduti people_count (People Cw number () v integer
Value Name Value Typ Value Uni Data Type
Ok Ok Ok

Refresh rate v 300

Healthiness Criteria Healthiness Value

dirmessi_guariti people_count (People Cw number (#) v integer
Value Name Value Typ Value Uni - Data Type
Ok Ol Ok

Refresh rate v 300

Healthiness Criteria Healthiness Value

isolarnento_dormiciliare people_count (People Cw number (#) v integer
Value Name Value Typ Value Uni Data Type
Ok Ol Ok

Refresh rate v 300

Healthiness Criteria Healthiness Value

nuovi_attualmente_positiv people_count (People Cw number (#) v integer
Value Name Value Typ Value Uni Data Type
Ok Ok Ok

Refresh rate v 300

For Time Series

- ValueName:

dateObserved

- ValueType:

timestamp

- ValueUnit:

timestamp in
millisecond

- DataType:

string

- E.g.: I1SO string of the

date-time

Snap4City (C), Sept. 2024
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Add Value

terapia_intensiva people_count [People ' w number (#) - integer

Value Name value lyp value uni Data Type
Healthiness Criteria Healthiness Value

totale_attuzlmente_positiv people_count [People v number [#] hd integer

Value Name Value 'lyp_ -|‘§‘| Value Uﬂi..l% Data Type
Refresh rate A4 300

Healthiness Criteria Healthiness Value

totale_cas people_count (People 1w number [#) v integer

Value Name Value 'lyp_ -|‘§‘| Value Uﬂi..l% Data Type
Refresh rate A4 300

Healthiness Criteria Healthiness Value

totale_cspedalizzat people_count (People ' v nurkber (#) v integer

Value Name Value 'lyp_ -|‘§‘| Value Uni.-@ Data Type
Healthiness Criteria Healthiness Value

codice_regicne status (Status) v some coded status (stew string

Value Name Value 'lype- -|‘§’| Value Uni.-@ Data Type
Healthiness Criteria Healthiness Value

denominazione_regicne status (Status) hd some coded status (ste v string

Value Name Value lyp Value Uni Data Type
Refresh rate v 300 Remove Value

Healthiness Criteria

Healthiness Value
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Please note for Time Series of loT Devices

Snap4City engine recognizes as time basis for the TimeSerie
only 1 Varible with

— ValueType as TimeStamp (in milliseconds)

* If you need more than one timestamp in milliseconds use:
— ValueType as DateTime (in milliseconds)

Startingtime datetime [Datetime] W timestamp in millisecot string ~
Value Name Value"l’ype| E | Value Unit| £ | Data Type
Healthiness Criteria Healthiness Value
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paocio.d Org: D
R
DGO
p g
q
d
d
d ga
ab
d
p
e p
= ap
o
O o]
OTD
OoTB
OoT D
OTD B g
Do
D
D
d D p

DINFO

DISIT

éSNAp4CITY

IPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEGN AND INTE
DELL’INFORMAZIONE TECHNOLOGIES LAB
- '
: ‘ r \ l ) — : ' r -— r r : - —
From viodel, you can create IJJ dliCeS
_ = / g =) - = = @ - _ _/ ]
e
_-d-'—'_—-—_
> r—‘ na B -
DT ENtities / Devices
J —_ ] -] - — - . _J
® De =
@ Add new device
Show ~ entries Search:
e Ci LJ O L)evicH od J snip EC » -
adminDev] orionUNIFI Ambiental PUBLIC active @ m
alert_1610543238306 orionUNIFI event AlertGeneric active m m @ m
alert_1610548534047 orionUNIFI event AlertGeneric active m m @ m
alert_1610613189703 orionUNIFI event AlertCeneric active m m @ m
alert_1610629197473 orionUNIFI svent AlertCeneric active m E @ m
alert_1610714974380 orionUNIFI svent AlertCeneric active m E @ m
alert_1610715864347 orionUNIFI event AlertGeneric active m E @ m
alert_1610715997465 orionUNIFI event AlertGeneric active m @ m
alert_1610717002089 orionUNIFI event AlertGeneric active m E @ m
alert_1610717247691 orionUNIFI event AlertGeneric MYOWNPRIVATE active | EDIT | | DELETE | @ =1
4 »
Showing 1to 10 of 217 entries ) . -
Previous - 2 3 4 5 22 Mext
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[hey have been created by «Add new Device»

Snap4City My IOT Sensors and Actuators

User: roottooladmini, Org: DISIT

Role: RootAdmin, Level: 7 Delegated Devices | Add New Device

LoGouT

My Snap4Cityorg Add My New Device

Dashboards
Select Latitude/Longitude on Map

My Dashboards in All Org. g . -
Calenza\no i

: Dubrovnik Total Average Person {

Dashboards of My Organization 39 "

Identifier Model
My Dashboards in My Organization e fier is mandator

Extra Dashboard Widgets ¥

Notificator Latitude Longitude _ : " : =
-

Latitude is mandator, Longitude Is mandator.

)
-

- — : > /‘;, /_._'-—'Aniéﬁga
Data, my Data, OpenData ¥ _ / Vespucci
16d71349-2eb6-454e-84f1-ae54fd3617ce 4e7dbd20-77ea-4412-8aed-8e352d055093 G ' ‘

A
-
/
. | & Pontassieve
\ Firenze -
KEY1 KEY 2 LY ) o pY X
: i f Scandicci / . A A
hese keys have been generated automatically for your device. Keep track of them. Details on info ~Bagnoa Rlpol!

Knowledge and Maps ¥
T

IOT Applications ¥

- ) ) Montelupo
& |OT Directory and Devices & i : T Fiorentino

& My IOT Sensors and Actuators
@ 10T Sensors and Actuators

& 10T Devices Locality v Dubrovnik L
& 10T Devices Management Value 7

H 10T Brokers

& 10T Device Models

Subnature

Leaflet | © OpenStreetMap contributors

Add Attribute

& 10T Devices Bulk Registration
& 10T Broker Periodic Update setting
& 10T Orion Broker Mapping Rules
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DINFO

NNNNNNNN
OMAZOE

 NAME (it has to be unique)

* Select the loT/Entity Model: «statuscorregione»

— Thus the K1, K2 appears since the model is associated to an Orion Broker
that needs to have them, the tool generate them for you but you can

impose if you like
— See in previous slide the ID name of the IOT Broker used
e Lat and Lon, GPS coordinates you can:

— pick on the map
— Write the coordinates manually and see the pin on map
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Once Created, | may send a new data to it

IOT Devices

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

LOGOUT —= Add new device

v entries Search:
My Snap4City.org

Tour Again Device Identifier '%| 10T Broker ‘% | Device Type '%| Model '%| Ownership 4| Status '$#| Edit Location

Dashboards (Public) adminDevl orionUNIF Ambiental PUBLIC active @

Dashboards of My Organization
i INIE P Aert i
My Dashboards in My Organization = alert_1610543238306 orionUNI eve AlertGeneric MYOWNPRIVATE active m E @

My Data Dashboard Dev Kibana Broker URL: https://brokerl.snap4city.org Broker Port: 8080

Kind: sensor Visibility: MyOwnPrivate

Device Type: event Format: json

Protocol: ngsi MAC:

Model: AlertGeneric Producer: disit

Knowledge and Maps  ~ Longitude: 11.215839 Latitude: 43.766755
Device Uri" http:/fiwww.disit.org/kmécity/resource/iot/orionUNIFI/DISIT/alert 1610543238306

IOT Applications Organization: DISIT

Extra Dashboard Widgets =

Data, my Data, OpenData ~

IOT Directory and Devices = KI: 44ecaT8]-af56-490f-a6c6-36d88blbcddc K2: 6a620551-e4e5-4c0d-8777-d0T21175cFb0
& My IOT Sensors and Actuators Created on: 2021-01-13 14:07:21

IOT Sensors and Actuators
|OT Devi alert_1610548534047 orionUNIF re AlertGeneric

Ed B Q@ ViEW
BT EEEe e s alert_1610613189703 orionUNIE /e AlertGeneric active | EDIT| | DELETE | @ [ VIEW |
| EDIT I DELETE |

0T Brokers

IOT Devices Bulk Registration

Doc: IOT Directory and Devices alert 1610629197473 rionUNIF e AlertGeneri active

(2 [ ViEW

View loT Device on
Get/See last message Generate a New.Message _
from Broker towards the Device, Storage map and its last value
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FIRENZE | B (smamee=e L@ T (V@SS aoe SN Ap4
FIRENZE | D8t kMmazione | TECHNOLOGIES LAB v ) e o | - J o = CITy

i Pollutant
User: roottooladmini, Org: DISIT ollutar

Role: RoctAdmin, Level: 7 Insert data

— — Impose current

peopleinvolved p=ople_count number

y Snap4City.org Value Name Value Type Value Unit Data Type
Ok

date time on

10

R dateObserved

dentifier (Identifia syrmbolic iden [» StrinGg
n responsible dentifier (Identifie symbolic ide stri

Value Name Value Type Value Unit Data Type
ok

Send value

My Data

Insert data
Extra Dashboard Wi

Notificator

severity sta S Sor tatu L string

Value Name WValue Type Value Unit Data Type
Ok Ok

Knowledge and Maps Send valug

S . Send the

|OT Directory and Devices & Insert data

My 1O and Actuators

10T Sensors and Actuators

shorttermimpact sta = 5 t g string
— ValieNome  ValueType - Data Type
ok :

Send value

e to the

ticketlD denid entifie symbolic identifier (ID) w string

= L]
value Name g Value Unit Data Type D e V I C e
K Ok
Send value ’
1610548534047

= — : e Sto ra e
Development Tc Get Time stamp

Management

L B N B N

sion Suppo

B Deployand Installation =
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B‘M

timestamp = ——

* You may create a Proc.Logic / IOT App, where:

— Function: is preparing the JSON package

— Block «FIWARE Orion OUT V2» is sending the data to the Orion Broker.
Namely: «OrionUNIFI»

— Please note that several version of ORION Brokers and protocols
exists:
e So that you have to know which protocols you need to use for your broker

268
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INGEGNER AND INTERNET

FIRENZE

DELL INFORMAZIONE

Settings ?
_)Y__AJJ_J_JJIJDJ J

e Certificates are
automatically

loaded at the first

authentication
Donell

TECHNOLOGIES LAB

¢“SNAPciry :,

1+ Properties £+

Edit fiware orion out v1 node

=i

Delete

(i

& Service Qrion Service

& Certificates | Add new tls-config... v | #

@ Device Type

@ Device
Identifier

@
Service/Tenant
@ Service Path
@ apikey

@ auth

¥ Name

Snap4City (C), Sept. 2024

/ @ port 8443
b

fiware orion out v1 = Edit orion-service node

Delete Cancel

& Broker URL | 192.168.1.9

¥ Name

e |Pif the Broker isin cloud
(internal)

e List of brokers is
automatically provides

* The K1, K2 is automatically
provided if you are
authenticated

* Symbolic address of
Broker can be taken from
Directory
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fivware orion
subscribe v

fivware orion
query v1

fivware orion
update v1

fivware orion
out w1

DINFO

INGEGN
DELL" INFORMAZIONE

D STR BUTED SYSTEMS
D INTERNET
TECHNOLOGIES LAB

fivware orion in

 Orion Broker of V1 .
with NGSI syntax of
V1 + Secure Filter of <
Snap4city
(deprecated)

v2{url syntax
vl)

fivware orion
query va2i{url
syntax w1}

fivwware orion
S out w2 [url
syntax w1}

-~

o

o

M

ok

fivwware orion
subscribe api
v

fivwware orion
guery api v2

fivwware orion

update api v2

* Orion Broker of V2 \ —
with NGSI syntax of ~ e
V2 + Secure Filter of N ey vz
SnapA4city frare orion

out w2 "

&
Fl /

Snap4City (C), Sept. 2024

¢ SNAP4ciry

 Orion Broker

of V2 with
NGSI syntax
of V1
(deprecated)

Orion Broker
of V2 with
NGSI| syntax
of V2
(deprecated)
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axamp!

¢VSNAPcry B

inject |

To generate injection messages into a flow, scheduled or on demand by click

function (]

A java script function, from a JSON input to one or more JSON outputs

To send a message of and Entity Instance into the storage. The Device has to
be registered and you have to be the owner or to be delegated in READ-
WRITE to send messages to it.

‘\_I

fivware orion
subscribe api’_

To subscribe an lIoT App to receive event-driven notification about messages
and changes on specific devices. You can subscribe to many and then to get
all of them from it.

Query call to Smart City API to get any information about a SURI, ServiceURI.
There are many other Nodes which can be used to pose Smart City API
queries in very simple manner

aliz

smail |

Send email, you can even send Telegram, SMIS, etc.

http request |_|J:

To send a REST CALL (get, post, etc.). Please USE THIS ONLY for the external
APl not for the Snap4City API for which a lot of MicroService accessible as
NODEs/Blocks in the lIoT App are simpler and ready to use.

A block which is printing on debug view the data JSON passed in input.

.'_|:'_\.

ioctdirectory l
meww dewice |
from model T

To create a device instance from a model prepared on loT Directory

changs=
owwnmnership iy
daewic= T

To change the ownership of a device.

e

delegate my |J‘|
dewvice T

To delegate a certain device to some other user

[

Tl =

To show something on Snap4cCity dashboard with a simple widget.

Snap4City (C), Sept. 2024
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Seme Msg = { payload : {
T mid": "corveneto” ,
"type": "misura”,
"attributes":[
"name": "dateObserved", "value": str, "type":

 AlJson from the IOT App
— NGSI V1

e ID: The Name of the IOT

timestamp" },

Device: «corveneto» { "name": "stato", "value": “active”, "type": "string" },

* Type as that defince in the { "name": "ricoverati_con_sintomi", "value":12, "type": "integer" },
|OT Device when you { "name": "terapia_intensiva"”, "value": 34, "type":"integer" },
created { "name": "totale_ospedalizzati", "value": 34, "type": "integer" },

* The Time stamp: { "name": "isolamento_domiciliare", "value": 334, "type": "integer" },
“dateObserved” to have a { "name": "totale_attualmente_positivi", "value":12, "type":"integer" },
time series data "name": "nuovi_attualmente_positivi", "value": 33, "type":"integer" },

‘o, : : { "name": "dimessi_guariti", "value": 22222, "type":"integer" },
B dséattre ;Sn?j i?::\r;gir\:véigrfggrd { "name": "deceduti”, "value":2, "type":"integer" 1},

ISO, such as, { "name": "totale_casi", ‘"value": 2222, "type":"integer" },
— “2020-08-04T04:00:00+02:00”, { "name": "tamponi”, "value":222222344, "type":"integer" }
— “2020-08-03T00:00:00.000Z" ]

 And the vector of i
“attributes” }

return msg;

272
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{"id":"corveneto",
"type":"misura”,
"codice_regione":{"type":"integer","value":""},
"dateObserved":{"type":"time","value":"2021-01-18T17:00:00.000Z"},
"deceduti"'{"type"'"integer" "value":"8025"},
"denominazione_regione":{"type":"string","value":""},
"dimessi_guariti":{"type":"integer","value":"222062"},
"isolamento_domiciliare":{"type":"integer","value":"66514"},
"l[atitude":{"type":"float","value":"45.43490"},
"longitude":{"type":"float","value":"12.33845"},
"nuovi_attualmente_positivi":{"type":"integer","value":"-1557"},
"ricoverati_con_sintomi":{"type":"integer","value":"2233"},
"stato":{"type"."string","value":"ITA"},
"tamponi":{"type":"integer","value":"3663538"},
"terapia_intensiva":{"type":"integer","value":"336"},
"totale_attualmente positivi":{"type":"integer","value":"69083"},
"totale_casi":{"type":"integer","value":"299170"},
"totale ospedalizzati":{"type":"integer","value":"2569"}

}
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The differences are mainly on how the variable are provided:

{
"id":"MyMobileDeviceTest",

"type":"misura”,
"dateObserved":{"type":"timestamp","value":"2021-06-11T16:17:23.4257"},

"status":{"type":"float","value":25}
"mydescription":{"type":"string","value":"see below the note for the forbidden
characters"}

}

* 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 UTFS8, but similarly, they do not accept: () <>
values

— https://fiware-orion.readthedocs.io/en/master/user/forbidden characters/index.html
Snap4City (C), Sept. 2024
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| | . . -
DateObserved

)

 The Timestamp: “dateObserved” to have a time series data

— “str” is a string with the date and time in standard 1SO, such as,
— “2020-08-04T04:00:00+02:00”,
— “2020-08-03T00:00:00.000Z"

* |n JavaScript you can obtain by using:
— Var str = new Date().tolSOString();

— Str has to be the ISO date string of today-now (at the current time).
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var todaynow = new Date();
dateCET2Z(todaynow).tolSOString();

function dateCET2Z(date) {

d = new Date(date).toLocaleString('nl-BE', {timeZone: 'Europe/Brussels'});
offset = new Date(d).getTime() - new Date(date).getTime();
return new Date(new Date(date).getTime() - offset);
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Multi Seri

from the

DINFO

RTIMENTO DI
INGE RIA
DELL lNFORMAZlONE

 Over on the serie label to
highlight

 Click on the serie label to
on/ok

* Over on the graph to see
the values

[ ] l-cvt be_pspedalizzati

rerapia_intensiva ¥ tamponi B ricowerati_con_simtarmi
https://www.snap4city.org/dashboardSmartCity/vi v HASAIMIMVRDIRIA 4 Sl

ew/index.php?iddasboard=MjU20Q==
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msg.auth= {

"k1": "1efOe5e8-yyyy-xxxx-9462-0aadcfcf5e19",
"k2": "b2b34425-yyyy-xxxx-818d-2d6cac2314a6",
"apikey":"apikey",

"basicAuth": "basicAuthKey"

5
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You may use other functions from Dlrectory

@ * Registering an Device
from model

* Discovery in an

* Queryon
Directory

- * Get Device
Info

* Delegate an Device

e Change Ownerhip of an
Device

e Change Visibili, Publish
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DISTRIBUTED SYSTEMS * object

AND INTERNET i€l

TECHNOLOGIES LAB status: "ok" u.‘-"ém
ur :, .

g/kmicity/resource/iot/orionUNIFI/DISI

iotdirectory-get-device
timestamp

macraddraces *

msg payload ‘

* You can create smart Proc.Logic /
loT App that on the basis of the list
of Devices would request all what
you need to load data into YOUR
OWN Devices including: L —
— Service URI
~ K1, k2 i
— Authentication
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https://www.snap4city.org/drupal/node/729

A | waversia | DINFO | DISIT 2 e
Dk R | e, | S é SNAP/city &
| . e e e, ® [ e
How to ingest Devices/Entities in automatic
main_HighlevelTypes | astoption | 2ndoption

Registration, ingest via loT App
Create an Entity Model, Entity Registration, ingest
via broker (e.g., Time Series) or loT App

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

GIS data

Ingestion of Entities
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Data Table Loader (Excel)

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

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

Tour Again

Dashboards (Public)

My Dasl ds in All Org. Scegli file

Dashboards of M rganization

— General guildelines

' Use "Previous” and "Next/Save" (not browser navigation) buttons to move to previous and next pages

' In multi-sheet files, coulmn headers in all sheets must be the same. If they are different and describe a

different kind of data, the file can be split into more than one
My Dashb

' In multi-sheet files, the number of colurmns in all sheets must be the same

My Data Da ' Avoid using special characters in file name (For example,|./#@%.[])

' Avoid using nen-UTF-8 (e.g. non-English) letters in the file name and column headers (For
exampleILZE)

Model: Created
Greece-UNISYSTEMS | KOK2021_877019342_SAMPLE_demo.xIsx Device(s): Created Tue, 08 Jun 2021 08:41:41 GMT
= Instance(s): Not Created
Data Table Loader (Excel)
E— Model: Created
PO Loader (Bxcel) Rooms for rent 2017-2019.xlsx Device(s): Created Tue, 1 May 2021 08:56:05 GMT
Instance(s): Created
Model: Created

ColorMap Manager Arrivals_Departures of Air Transport_Montly_2010-2019.xIsx Device(s): Created Mon, 10 May 2021 15:04:21 GMT
TrafficFlow Manager Inetanralel: Craatad
BIM Server old

Harvest Satellite Copernicus Data

HeatMap Manager

BIM Server New
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Data Table Loader

 For:loT DevicesyKPI as devices, OD as devices, time Series ...

* To help you to’upload data in short/zero time

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

— Custom upload for each Organization is possible
 To enable you to
— create dashboards from them according to different views and nature

Data Table Editor
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tion from Excel tile

1) Upload the file on Data Table Loader

2) Follows the instructions and guidelines
-- the dirty work will be done in a Snap
-- wait! -

3) See data on your Data Inspector ©

4) Use Data Into Dashboards ©

L_‘L'

Data Table Editor

uuuuuuuuuu

IOT Device Model Reg regiStration i
' triples a ‘K?’.Jme
0T App / Semantic Reasoners “Z-=i25
Proc.Logic |
IOT Device Registration ,
bl SURI llink
I
= |
©
Time Series data NGS| FILARE  subscription note
NGSI
NIFI, OpenSearch
. ey Real Time
Automated Activities NGS|

287
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<

Assumlng Excel tile with 1 or more Sheets
all of them with the same structure

a [blc|de|f If this is not the case!
alblc|dle f - Columns in the sheets are
2 blcldlelf different AND it is not possible to

regularize them (by editing: adding empty
columns, change names, etc.)

-2 split the excel file in multiple
files

Sheetl
Sheet?2

Sheet3
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Assumlng Excel tile with 1 or more Sheets

all of them with the same structure
a b |c|de|f If this is the case!
a|b|c|d|e|f] 1) The Schema of the sheets is
a|blc|d]e|f| becoming an loT Device Model

2) Each single Sheet is becoming a
single 1oT Device
Sheet], 3) Therow inthe single Sheet are
Sheet2 becoming instances of the

RIESS corresponding loT Device

Snap4City (C), Sept. 2024
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One dateObserved for each Row of each L
Sheet, multiple sheets with the same structure

— An loT Device/Entity Model is created for the Time
structure of the sheet series

* a number of variables are produced
* Including dateObserved variable which is a column 1 mode

— For each Sheet an loT Device/Entity is produced
- from the mOdEI -:E_ iotdirectory-new-device-from-model ::j:--.

* The device name is the combination:
sheet+............... as defined by the user

— Sheet name is part of the IOT Device Name and may also A Time Series for each Device/sheet
become a variable

— Sheets may have a different number of rows
‘ * For each Row of each Sheet an loT Device/entity T|me
Instance is created .
— Each row has a specific dateObserved
— Each row has ... other attributes as well

DINFO

RTIMENTO DI
INGEGN
DELL INFORMAZIONE

A Device for each sheet

N devices

-y
i
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Data from INSETE
Basic Sizes of Incoming Tourism

Basic Sizes of Incoming Tourism of the Region of Western Greece 2019

Cour'lt.n'es Visits (in Rec:eip'ts (in Nights (in E:pendi.ture [ Visit Cost / Night (in €) Averagg Length of
Origin thousands) € million) thousands) (in €) Stay
Albania 132.5 26.3 225.8 199.7 117.5 1.7
United Kingdom 47.7 17.9 345.8 375.2 51.8 7.2
:;ﬁ:ts Germany 70.3 36.4 672.4 517.9 54.1 9.6
France 55.4 16.5 321.6 298.1 51.4 5.8
Other 510.7 160.0 2,964.9 313.3 54.0 5.8
Total 817.0 257.4 4,530.4 315.0 56.8 5.5
% of the total 2.2% 1.5% 1.9%

Source: BoG Border Research, INSETE Intelligence Editing

Basic Sizes of Incoming Tourism of the Region of Western Greece 2018
Visits (in Receipts (in Nights (in Expenditure / Visit

Basic Sizes of Incoming Tourism of th... paolo nesi PN Eal — O

Average Length of

Regions B thousands)  €million) thousands) (in €} S Stay i Layout di pagina Formule Dati Revisione Visualizza Guida ¥% Condividi 2 Commenti
ﬁr:)i?zcliaKingdom fzsﬁ? i:g i;f)z ;232 1;'4[:31 ig T 0~ = = EI EE; Generale ~ [l Formattazione condizionale ~ 8 Inserisci ~ 2~ Qv =
West Greece  Germany 71.3 26.0 466.5 365.1 55.8 6.5 VA === v | @8~ 9% o | FE Formatta come tabella ~ &% Elimina ~ - O~
France 44.2 13.5 262.9 304.7 51.2 6.0 = 3= | # «0 00 ili w =) w -
Other 402.5 129.8 2,050.7 322.4 63.3 5.1 ) === o LAl [=JFermate &
Total 600.2 711.8 31835 302.9 66.5 16 [} Allineamento [P Mumeri [} Stili Celle MModifica Riservatezza s
% of the total 2.0% 1.4% 1.4% A -
A | B | e D | E | F | G | H | | | =
Visits_in_Thou receipts_in_Mi Nights_in_Tho Expenditure_p Cost per_Migh Average Lengt
1 |Region sands lions_Euro usands er_Visit_Euro t Euro h_of Stay dateObserved
2 :West Greece 775 12,8 163,6 165,3 77,4 2,1 2016-12-31723:00:00+0000
3 |West Greece 131,32 18,8 183,3 142,9 102,3 1,4 2017-12-31723:00:00+0000
4 |West Greece 138,7 25 2229 209,2 130,1 1,6 2018-12-31T723:00:00+0000
P D F 3 |West Greece 132,9 26,5 225,8 199,7 117,5 1,7 2019-12-31723:00:00+0000
6 —
7
8 | [ 1
9 —
10 |
| 1T
| 12
- 13 -
- =
] Albania United Kingdom | Germany | France Other | (-I:-) 4 »
B L 1 + 1008
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BasicSizesoflncormingTourismoftheRegionofWesternGreece xIsx__Albania Albania West Creece 775 128 165.6 1653 TT4 21 2016-12-31M12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesoflncomingTourismoftheRegionofWesternGreece xIsx__Albania Albania West Creece 33 188 1833 1429 1023 14 2017-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesoflncomingTourismeftheRegionofWesternGreece xisx__Albania Albania West Creece 1387 29 2229 2092 1301 16 2018-12-31M2:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orienWestCreece-UNIFI
BasicSizesofincomingTourismoeftheRegionofWesternGreece xIsx__Albania Alpania ‘West Greece 1329 265 2258 1997 ms 17 2019-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesefincomingTourismoftheRegionofWesternCreecexisx__UnitedKingdom | United Kingdom West Greece 481 174 3731 3626 468 78 2016-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesefincomingTourismoftheRegionofWesternCreecexisx__UnitedKingdom | United Kingdom West Greece 497 20 2905 4025 688 58 2017-12-31M12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesofincomingTourismoftheRegionofWesternGreece xlsx__UnitedKingdom | United Kingdom West Creece 426 B5 1806 3176 749 42 2018-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesoflncomingTourismoftheRegionofWesternGreecexlsx__UnitedKingdom | United Kingdom West Creece 477 178 34538 3752 518 72 2019-12-31M12:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesofincomingTourismoftheRegionofWesternGreece.xlsx__Cermany Germany West Greece 425 136 2379 392 57 56 2016-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIF]
BasicSizesofincomingTourismoftheRegionofWesternGreece.xlsx__Cermany Germany ‘West Greece 465 15 3203 3236 47 639 2017-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesofincomingTourismoftheRegionofWesternGreece.xisx__Cermany Germany West Greece 3 26 4665 3651 55.8 65 2018-12-31M2:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesoflncomingTourismofthe RegionofWesternGreece xlsx__Germany Germany West Creece 703 36.4 E724 5179 541 96 2019-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesoflncomingTourismeftheRegionofWesternGreece xlsx__France France West Creece 363 121 1733 3347 701 48 2016-12-31M2:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orienWestCreece-UNIFI
BasicSizesoflncomingTourismeftheRegionofWesternGreece xlsx__France France West Creece 347 147 237 4248 (=] 62 2017-12-31T12:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesofincomingTourismeftheRegionefWesternGreece xIsx__France France West Greece 442 135 2629 3047 512 [ 2018-12-31M2:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIF]
BasicSizesofincomingTourismeftheRegionefWesternGreece xIsx__France France West Greece 554 165 3216 2981 514 58 2019-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesoflncomingTourismoftheRegionofWesternGreece xlsx__Other Other West Creece 3089 835 17919 2898 50 2016-12-31M12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesoflncomingTourismoftheRegionofWesternGreece xlsx__Other Other West Creece 303 903 18108 2997 499 6 2017-12-31T12:00:00.000+02:00 382384 217385 TourismService | Travel_information | orienWestGreece-UNIFI
BasicSizesoflncomingTourismoftheRegionofWesternGreecexlsx__Other Other West Creece 4025 1298 20507 3224 833 51 2018-12-31M2:00:00.000+02:00 38.2384 217385 TourismService | Travel_information | orienWestCreece-UNIFI
-
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FIRENZE | NSt cone | ARNGEEL as CITY
D & e P J I ; . Al r T 3 " . I J - J
REQUESLEU INTOrmMation It NOL proviaced

Geolocation to assign at the city
or area

. Latitude e [torgrse | Nawre [ sutene [ coneroe |

. 38.2384 217385 TourismService | Travel_information | orienWestGreece-UMNIFI
* Longitude I T IS D D
38.2384 217385 TourismService | Travel_information | oricnWestGreece-UNIF
[ ) [ ) [ ) [ ] [
CIaSS|f|Cat|On to SI mpl Ify the 358.2384 217385 TourismService | Travel_information | oricnWestGreece-UNIF
Se a rc h 352384 217385 TourisrnService | Travel_information | oriocnWestGreece-UNIF
384 7385 curismaervice | Travel_information | orionWestGreece-UMIF]
Y Nature 38.2384 217385 TourismSeryi |
38.2384 217385 TourismService | Travel_information | oricnWestGreece-UNIF
e Subnature
38.2384 217385 TourismService | Travel_information | oricnWestGreece-UNIF
Bro ke r IS aSSIgned a Utomatlca I Iy TR OTEA el = = TrricrmSar oo Troneo mFmrre st A ArianibAiact T rac-a | IKIIC]

on the basis of Organization /
tenant
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Variables

 dateObserved for Time Series,
UNIQUE!

* Variables have to be assigned to:
— Value Type, Value Unit, Data Type

* For example for Device

BasicSizesofIncomingTourismoftheRegionofWesternGreece.xIsx__UnitedKingdo

m b West Greece TI5 128 1656 1653 T4 21 2016-12-3M2:00:00.000+02:00
T 113 188 1833 1429 1023 14 2017-12-31M2:00:00.000+0200
IcT Braker Infc Positian Static Attributes Walues Status
' 1387 p2] 9 2092 1301 16 2018-12-31M2:00:00.000+02:00
Ao t f_Sta float Dwurati durat i ws [day)
Average_Length_of_Stay 3 ~ Jraten ~ HTERIEMIN SRS EE v 129 %5 258 1997 ms 17 208-12-3M20000000:0200
value Mame Data Type Value Type Value Unit
ok o o p 48] 74 ml 3626 468 78 2016-12-3M2:00:00.000+02:00
false - Refresh rate w 100
Editable Healthiness Criteria Ep—— Value ' 97 20 2905 4025 688 58 2017-12-31M12:00:00.000+02:00
426 135 1806 76 7439 42 2018-12-3IM2.00:00000+02:00
Remowe Value
g 477 179 3458 352 J8 72 2019-12-3M12.00:00.000+02:00
Cost_per_Might_Euro float b price b Eura (eura) e
Value Name Data Type Value Type Value Unit ' 425 136 2379 3192 57 56 2016-12-3M2:00:00.000+02:00
false - Refresh rate - 100
Editable Healthiness Criteria Healthiness_value
i 294
dateDbserved time b Timestamp b timestamp in millisecc » 34C|ty (C)' Sept 2024
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.2  What May Happen Later

Data
Table
'€gistratjo
. n
10T Device Model Reg. -
& triples Semantic Reasoners
10T App
IOT Device Registration :
NGSI SURI llink
|
|
C
. . FILUARE  subscription note
Time Series data NGSI P
NGSI

NIFI, OpenSearch

ti iviti Real Ti
Initial Automated Activities eplme

A) User rnay Add data on loT Directory

Tool (time series)
B) loT Device may send additional data loT Device
(time Series) on Broker m

C) Other loT Apps may get / produce |IOT App  [¢—
and load additional Data (time Series) loT Device

SnandCitv (C) Sept. 2024

295



% UNIVERSITA = <
o) °C DEGLI STUDI DINFO (DIS

&*
DIPARTIMENTO DI DISTRIBUTED SYSTEMS K]
FIRENZE | NSt cone | ARNGEEL as CITY L=zt
s T
. -
e r r '

r‘rf r o al = J// -l 2 a1 =g
jotes on the iImplieme

(.
\

\
)
\

= UUUUE}R

The Data Table Loader has been developed in
PHP to interact with the user to regularize data in
ingestion, request missing information, etc., and
finally to save this information on a DataTable in
MySQL

— A Status for data ingestion is defined, managed,
evolved l -

The loT App gets the data and when possible and
needed: creates the loT Device Modes, loT Data Table S—
Devices, and loT Device Instances (time series) -

Any AreaManager can upload DataTable sets but ) — —c—
only specific dedicated responsible users for data
upload can actually load. We suggest one. 10T A e
— Each of them is becoming the owner and PP N =
responsible of the 10T App process, which can be = —

customized also, and of the 1oT Device Model, loT
Device.

megpapess [ ]|

escanees
0
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 The ingestion processes passes data to some Orion Broker when the
device is registered on Directory.

— The ingestion in this case consists in posting each single message on the broker

and the broker posts them on NIFI which performs regularization exploiting KB
and passes them on Open Search

— The process can be performed by loT App, thus in Node-RED with high flexibility
(95% of cases is ok) but with some limitation on throughput

* Faster approaches can be to write a Python process to get data and:
— Case A) post each single message on one of the Orion Brokers

— Case B) post each single message directly on Ni-Fi cluster (not suggested but
viable)

— For Both: you have to register the loT devices/Entities on Directory

Snap4City (C), Sept. 2024
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High Performance Solutions on Snap4cCity Framework

-

>{ 10T App / Proc.Logic

v
NMQTT

Broker Push in MQT'II

Node-RED

Semantic Reasoners s
Any file
format

SURI Lin

Push in NGSI

—

©

IUARE  subscription note¢
Real Time
NIFI, OpenSearch

JSON (%onfig L p,l"lhﬂ-n dala  JSONLog, and errors
== . >
analytic
oS
|OT App/Proc.Logic Node-RED
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& 10T Directory and Devices a
My IOT Sensors and Actuators
10T Sensors and Actuators

10T Devices

10T Devices Bulk Registration

IOT Brokers E,"
o
Ry N

— 5 https://www.snap4city.org/800
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Ext. MS Broker Devices Discovery
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* Include

— JSON Schema (for verification and validation) and Specs
— Examples in: NGSI V2, NGSI LD

e Domains

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

n

i 'Pﬁmg

SMART CITIES

SMART ENVIRONMENT

CROSS SECTOR

SMART AGRIFOOD

SMART WATER

SMART SENSORING

SMART ENERGY

SMART AERONAUTICS

SMART ROBOTICS

SMART DESTINATION

https://www.fiware.org/smart-data-models/

SMART HEALTH
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DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS

FIRENZE | ReEws ™ | REReeser s CiITY
|

FIWARE Smart Data iViodels -- Library

Snap4City FIWIRE Smart Data Models Library

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

LOGOUT

g
H

Name § Subdomain ¥ Domain Version
M RO UWISU S dEA VIS T

o Alert Alert CrossSector
ICT Applications

ry and Devices Anornaly Alert CrossSector

=1

My IOT Sensors and Actuators Battery Battery CrossSector
IC and Actuatc

~ . BatteryStatus Battery CrossSector
IOT Devices

IOT Devices Management StorageBatteryDevice Battery CrossSector

StorageBatteryMeasurement Battery CrossSector
FIWARE Smart Data Models

IOT Device Models CallUuser CallComplaints CrossSector
IOT Devices Bulk Registration

: . Complaint CallComplaints CrossSector
Ext. MS Broker Devices Discovery p °
Ext. MS Broker Discovery ComplaintsCollection CallComplaints CrossSector

Periodic Update
ComplaintsOrganization CallComplaints CrossSector

L
&
|
&
&
&
&
&

OLD 10T Orion Broker Mapping Rule]

1]
Pt
—+

Showing 110 10 of 441 entries )
Doc: IOT Directory and Devices Previous

Create an |OT Device Instance

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

% Resource Manage
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 Smart Data Models can be used into Snap4City:
— as initial 1oT Data Model without precise Variable Definitions

— Attach automated rules to each specific Smart Data Model of a Broker
for directly registration and management of loT Device Messages

* Exploitation to simplify loT Device Registration from Orion

Brokers, for
— External Brokers: automating Device Registration while Device Discovery

— Internal Brokers: exploiting the Smart Data Model as a Template for
Device Registration
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Gat a New Orjon Brokear
automated deploy of Orion Brokers
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FIWARE
DT Orion srokers

IOT Brokers

Automated Dep

ToolAdmin user pe———

Role: ToolAdmin, Level: 6

access to the o =

b t t f t h My Snap4City.org
u O n O r e Tour Again
a u t a t e d Dashboards (Public) Register new IOT Broker Deploy new orion

My Dashboards in All ©rg Show| 10 ~ |entries Search: N \\

Dashboards of My Organization 3 3
eploy o A A -

My Dashboards in My Organization

L]
My Data Dashboard Dev Kibana ) https:/fext-api-gw- . ) 2019-03-13
O rI O n B rO ke rS ° IR p.antwerpen.be/digipolis/acvmmail/entities EiEmE | O PR 14:5717

Extra Dashboard Widgets
http xt-api-gw- . . ) 2019-01-01
p.antwerpen.befimec/smartzone/vl external | ngsi Antwerp 00:00:00

Notif T Antwerp2
ngsi 2020-05-20

This feature -
can be e Bt R e ORI
provided to
large
Organizations
and on demand
to medium and

small Sonibaa |

8 Resource Manager ¥

X smartbed
10T Directory and Devi

2018-02-07
15:74:39

My IOT Sensors and Actuators mgttUNIFI 192168110 mgtt
10T Sel s and Actuators

IOT Devices 2018-04-30
ttUNIMI 159142129784 T
10T Devices Management e md 16:49:05

IOTERSE orion-DISIT- ngsi ; 2021-04-20
DT EEFR e external R L wiMultiService FLISHES 10:0334
IOT Devices Bulk Registration

https:/fiat-app.snap4city.org/orionfilterforion- 2021-10-01

Ext. MS Broker Devices Discovery orion-testl internal ngsi
test] ° 1771:49

Ext. Broker D 'eriodic Update

AT e L B B ST broker3.snap4city.or internal | ngsi Antwer) UG T
Doc: IOT Directory and Devices UNIFI Snapacity.org 9 P 1425716

Create an 10T D Instance (onCAPELON . 2091-0517
orion - iy : . ngsi -05-
Tampere httpsy//contexttampere fiwarecityvision.cloud external wiMUItService CAPELON 122977

OO0 W & & & 8iEemeew

O

Showing 1to 10 of 30 entries

=z
I
=

[# DevelopmentTools
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FIRENZE | BSfiSimaone | FRENGSSLs ae FIGEW//F é SNAP4C|'|'y (=
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Automated Deploy ot Orion Brokers
* You can define registration evms
. tl ipies S t R
—_— Name/nlckname emantiC headSoNners w-*iuw
|
— it I
GPS position NGS! SURI Link
— Accessible from inside and/or outside © :
UARE

FIWARE
1 subscription note
> Automatically.... o NG
— an Orion Broker is deployed in cal lime

— Container for your organization
— Proxy are set up
— Registration on data shadow is established (OpenDistro ES)

— New loT Device Model and |oT Devices can be registered,
etc. (NIFI)
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Deployed Orion Brokers
& | crion-testl https:/iot-app.snap4city.orgforionfilterforion-testl = ngsi DISIT 2021-10-0117:11:49
Cd

Broker URI: https:/iot-app.snap4city.orgforionfilterforion-test] Broker Port: 443 ‘;

Latitude: £3.8038] Longitude: 11.20262

Login: Password:

SHA: Version: v2

Orion version: 3.1.0-next Orion status: upgraded 2021-10-04 1510:01

* You can:
— Delete: undeploy the broker from the cloud
— Change ownership, delegate access
— See/View/Edit of config parameters
— Access: public / private
— External access test
— Test on internal registration Pttps hom 1681 4720a2Avaentites
— Update to upgrade the Broker at the last Docker version from FIWARE
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JOT Broker Ragistraiior)
(for External/internal Orion Brokers
or other Brokers)

0 . M7,
JTD ‘.". ? f — = (==
: : \V4 3= ’,/ ; \\\ =E | S8 :
5 IOTE 5 | — ©) O—o .”'------“’:
g3 | = ( © | |
OT De ol = — — o O--.,
OT De A Eé — o ///: @ RELTNERE o
OT Bro ; E E ':,.__‘,.: @ e /é =
OT O =] = @ _______ P—== N
T 5 - > OO
r OT D
r OT D
r OT D
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— |IOT Brokers

User: iotdirectory.disit, Org: DISIT
Role: Tooladmin, Level: &

My Snap4

org ~ !
Tour Again - -~
Dashboards (Puk Register néw IQ}T Broker Deploy new orion broker

My Dashboards in All Org. Show| 10 ~ entries Search:

Dashboards of My Organization

My Dashboards in M anization Utility
My Data Dashboard Dev Kibana . . . . . 2020-08-03 I TEST
b orionPisa-UNIFI 192168147 8447 internal | ngsi PRIVATE Pisa S Go &
£
Extra Dashboard V
. . . PontDuGard- 2021-06-15 I's TEST
Notificator ©  orionPontDuGard-UNIFI | 192168147 8454 internal | ngsi PRIVATE onToubsl ‘ Go  TEST |
Occitanie 0054 [ VIEW |
Data, my Data, OpenData
- Broker URI: 1221681.47 Broker Port: 8454
nowledge and Mz Latitude: 4396910 Longitude: £.52808
Login: Password:
10T Applications = SHA: Version: v2
= |OT Directory and Devices = . ) ) 2020-05-13 G
orionToscana-UNIFI 192168.1.47 8445 internal ngsi PRIVATE Toscana Lo
& MyloT rs and Actuators 10:00:30
é 10T Sensors and Actuators
. 5 . . . 2018-02-07 G TEST
& 10T Devices orionUNIFI https://brokerlsnap4city.org 8080 internal ngsi MYOWNPRIVATE DISIT TEATD m m g3 ﬁ
& |07 Devices Management
. N . § P . . . o 2012-04-05 G TEST
H 107 Brokers orionUNIFIProxyHelsinki | https:/fwwwsnap4cityorgfiot_ingestion/ internal ngsi PRIVATE Helsinki - Lo -
; = - 143121 [ VIEW |
& 0T Device Models
& |OT Devices Bulk Registration ~
orionUNIM 1591427227184 1026 ngsi MYOWNPRIVATE DISIT 2018-03-12 15171 e
& Ext MS Broker Devices Discovery g 2 Eﬂ m m
E s Periodic Update
. . . . . . . 2020-08-10 G TEST
3 r Mapping Rules orionvalencia-UNIFI valencia-broker.snap4city.org 443 internal ngsi PRIVATE Walencia L_ _ e -
: = 1076550 [ VIEW |
el DEAES orionWestGreece-UNIFI | 192168147 8451 internal | ngsi PRIVATE WestGreece 2021-03-2316:41:55 Go E‘E'
Create an IO e Model
Add an 10T De i City ) _ 2018-02-07
: R rabbitUNIMI 1521497129184 5672 amap MYOWNPRIVATE [l iy | eDiT il DELETE | [ VIEW |
Resource Manager ~
Ny g . . 2018-05-28
Delopment Toos = sgfox 0 sgfor Lo i o= vew

Management

4 »

Decision Support Systems Showing 21 to 30 of 30 entries
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n
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BEGLL STUDI DINFO \DISIT . ;

FIRENZE | REs ™ | R Naer SNAp4CITV
r) - ~ - - 17 = ) » 7 B
Register a New 101 Broker

IOT Brokers

User: roottooladminl, Org: DISIT
Role: RootAdmin, Level: 7 Add new context broker

LOGOUT

Geo-Position Security

My Snap4City.org

Dashboards

Name
Context Broker name is mandatory

boards in All Org.

Dashboards of My Organization

My hboards in My Organization Port

Port is mandstory Add new context broker
Notificator ¥
Data Inspector amagp Info Geo-Position Security

Protocol

Version
My Data, KPI, POI

Latitude Longltude

1OT Applications

A
10T Directory and Dev Access Link Access Port { 2 ; n
\ AR
& My IOT Devices N / A
@ 10T Sensors and Actuators Private i 4 A
{ /Flesole 4

& 10T Devices Ownership

& 0T Devices Management N ¢
=W Il
. Laslyaaﬂgraa’ - .‘—— Flrenze 'ontass|
//’ A )
|

& 10T Device Models

A

BagnoaRIpoIb e A

& 10T Devices Bulk Registration A A
& 10T Broker Periodic Update settin /
C eric pda g A7 AL \'s_//
& 0T Orion Broker Mapping Rules / B A a4 (
Aa
and Maps ~
Impruneta
Micro Applications o Leaflet | © OpenStreethap contributors

rnal Services ¥ m

t Manager: Data Gate

e Manager: Pro s Loader ¥

[# Development To
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Snap4city Data

Manual or automated
Registration
of Entities/Devices

Massive data flow
entering

Massive data ﬂow|
exiting -

Suggne ol [ P
V]
regj : : &0
eg’Stl'atlon Semantic Reasoners =255
triptes . Semantic Keasoners -y
Criturniuie Incuouliv o e AR

FIWARE

subscription no

: SURI Link

NGSI

Platform Automation: ]

Real Time

NIFIl, OpenSearch

mb GeoServer

08 BlMserver.center

2

virtuoso

A number of KB
federated

4 Y

Federation
| Smart City API, ASCAPI |

APl Manager

Cluster of Y OpenSearch
for storage with in

front a cluster of
NIFI

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

Node-PED

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

Platform Control and Management
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* |OT Brokers
— You can test, view, and register, and also automatically deploy Orion Brokers

— are associated with an Organization
* Each Organization has a Knowledge Base of reference (KB, ServiceMap)

* Each KB may host multiple Organizations and addresses multiple Geographic areas

— can be compliant with

* NGSI version: V1, V2-1, V2, etc...
— with Snap4City Security or regular NGSI FiWare
e other protocols as well such as: MQTT, COAP, AMQP, etc.

— Can
» expose different authentication methods: K1/K2, Certificate, etc.

* be accessible from IOT Devices and I0T App in Cloud only
* be accessible from Internet to post data from outside, etc.
Snap4City (C), Sept. 2024
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Orion Broker

* |OT Broker can be Internal (on Snap4City Cloud)

— Registration of 10T Devices can be performed by the 10T Directory
— Authentication is automatic, K1 and K2 are not needed since the security is performed via

UNIVERSITA
DEGLI STUDI

FIRENZE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Access Token, M2M secure communication, on the basis of IOT App ownership
— The NIFI Cluster automatically subscribes to all the entities on the Broker, to post data into

the Data Shadow enriched with data of the KB
e 10T Broker can be External (managed by third party)

— Registration of 10T Devices is managed by third parties
— The registered 10T Devices can be collected and queried from the IOT Directory as well

— The NIFI Cluster may automatically subscribes to all the entities on the Broker, to post data

into the Data Shadow enriched with data of the KB

* |OT Brokers can be networked
— Services, Service paths: for managing the IOT Broker network

— Multi-tenant: more than one user/org on the same |IOT Broker

Snap4City (C), Sept. 2024
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m Snap4C|ty Aws 10T IBM Watson | Mind sphere

. R1 (y) (y) (y)
. R2 Y N (v) N (y)
 R3 Y N N (y) N
R4 Y Y Y Y Y
RS Y Y Y Y N
R6 Y N (v) N (y)
Y N N N N
_R8 Y Y (v) N N
_R9 Y N N N N
. R10 Y (v) (v) (y) (y)

Y (y) Y Y Y
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Data Analytics

( loT App |+ WSS Dashboardsl

t \ Sryv2 ,_j \
4
Smart City API WSs
" _KnowledgeBase | OpenSearch srvl
NiFi cluster " Kafka

Internal

Broker
e h - Third party
t Administrators
External |,
Broker

— ' Registration device/entity

——— data flow o @ On
........... subscribe

=——— search to verify & enrich Other networks/services
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* (1) Internal and External brokers,

(11) automated registration of devices/entities managed into External
Brokers’ single- or multi-tenant services,

(111) automated registration by harvesting and reasoning of data
models/entities compliant with standard models such as FIWARE
SDM, and any custom Data Model in Snap4City loT Device Model
providing a formal semantic definition of device attributes,

(1v) fast data ingestion for ingesting / migrating historical data from
legacy platforms and services to a new established uplevel platform,

(V) sustained data usage from query demand and for data driven show
changes in real time.
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10T Applications

MicroServices for 10T Applicatio...
MicroServices from DataAnalyti...
10T MicroServices for Final Users...
10T MicroServices for Developers...
Doc: 10T Applications

How to Develop 10T Application...
Create A MicroService from Rest...
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— be time series + metadata

— be POI with full metadata decryption, MyPOlI
— be passed in ownership to other users,

— be delegated in access to other users

— model daily trajectories from: Mobile Phone Apps, CANBUS data and GPS
location from mobiles, PAX Counter Mobile, mobile IOT Devices, etc.

— be saved and retrieved from 10T Apps
— create events at their changes towards |IOT Apps

— be saved into: MySQL and/or OpenSearch (default saving modality can be
different for solutions on cloud and on premise)

* The access from smart city APl is in any way transparent, while only when they are saved
into the OpenSearch they are accessible from the so called

— “My Data Dashboard” My Data, KPI, POI
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My KPI Details s

Ll
Nature Transfer Service And Renting

Subnature *

Car Park

e NumpFreeSlots

Value Type * Slots

Value Unit *

Data Type * integer

Description

Info

tete 45461596

Longiuse 10.484975
lé’ '-l:—azr = Bedizzole ,‘ ~n 2
ks 0d o | S 4 g

* |, teanat] © OpansireztMiap contriutors

= =D

DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

Lreate your IVIiyKPIs
My Data, KPI, POl > ‘Add My KPI’ button
Verify the KPI existence in My Data, KPI, POI

* Create your loT App/Proc.Logic sending data to your KPIs

 Example: Lonato Car Park:
— NumFreeSlots
— MaxDuration
— MaxDurationSlotld

Snap4City

¢“SNAP/crry |

My Data, KPI, POI

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

o= v 1]
ic

High Level Sub Value
Type Nature  |Value Name |Type Type Last Date Controls Visibility

17057184 MyKPI TransferserviceAndRenting Car_park  NumFreesiots Slots integer  8/4/2020, 7 pl\.'ar.e disit_lonatodelgarda mm = [ DeLecan usees |
193714 [ eeranas |

LoGoUT

& ation
Data Inspector

My Data, KPL, POI
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° Create your IOT App (eX: : . — SmartParking LonatoDe

‘SmartParking
LonatoDelGarda’)

1. Use aninject block to

timestamp © —I-I http request F split — Parcheggi —_

) \ @ sucoess
status ]
. megsmyoed [

Save on MaxDurationSlotlD

| :
choose the frequency ¥ I
of update e
2. Use http block to e o Nar——
|

download data (e.g.)

3. Use a function of —eee
blocks to convertdata |
in a specific json .
sending data to each

— @Select KPI 17057184-NumFreeSlots b
122 ~
KPI - - { paylosd : 17057183-NumBusySiots

eTer meg Beyasd Tensi s mmbasyeiae 17057184 -NumFreeSints
H - - ’ 17057185-MaxDurantion
130 i
4. USG a Save my kpldata 13l ver magé = { payload - | 17057185-MaxDurationSlotiD

132 "datatime" mag.payload[0] .attributes[0] .value. received,

3-4’4.4’4}
[

~ node properties Lelete

~ node properties

133 "rzlue" : sectostring{maxduration) - N
va I u es b I OC k 134 - 1. o 17057257-AccessPointd_Palasport
135- ; o PR
e - :}uga = { payload : | 17057258- AccessPointZ_[TIS
137 "datatime":msg. fload[0] -attribut 0] .wvalue.rx ived ~Co . .
= LT e meg bavlosdlll sveribuses(il valus zeceived, 17057258-AccessPoint1_FamiaSuperstore

139- 1.
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Public Transport Offer

13 CLIMATE
ACTION

E

g - Data Analytic

e Wy |
7] 6—0—:.._’/,%\ o

"
> OOO> ©

T
LLECLCERELRERELRLLE
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FIRENZE | pefiNfoatazone | 7eCHNOLOGIES Las

~ Mobility And Environment What-IF Analysis $a129 s 18:5022
[ J ‘ ‘( ( ) . J'/ ) @ pug r {‘ g . ( f'l :_' ~ ) This dashboad contains data derived from actual sensors and predictive values under validation
FUDIIC 1ranSPort Ulier s BN R s

! | MILLE PASSAVANTI
. Traffic Flow > ercato

TFS_STOP_FI0360_600

; DETAILS | DESCRIPTION | TIMETABLE
o Traffic Bubble A \ \

° N \ ( Descripiion  Value | 3=
v \ N agency  Autolinee Toscane - Urbano Area Metropoitana Fiorentina
o I a . Cycling Paths 2 \ ancyur | MO Loy esouce/ 4 J MILLE PASSAVANTI

UrbanoAreaMetropolitanaFiorentina-gifs_Agency_888-48

i agas |0 {8-URBANOAREAMETROPOLITANAFIORENTINA-GTFS STOP_FI0360_600
o Accident Heatmap 2 ] code 0360
\ name Mille Passavan| MILLE DEPOSITO AT
5 seviceType | Transferservice
. Only HRes Anym. Gral £ \ ap:/jw.dist TFS_STOP_FI0201_600
D h b d o \ \ S tanokeaite DETAILS [IBESCRIPTION [FTIVETABLE
— 5 N starsCount | 0
a S O a r S o EETiTS g Liceo Statale \ typelabel | BusStop escruin e

Giovanni agency  Autolines Toscane - Urbano Area Metropolitana Fiorentina

pascoli | ? \ = agengyri | i org/kmiciyresource/ 8-
o What-if analysis oF Y { o UrbanoAreaMetropolitanaFiorentina-gifs_Agency 88848

agstars 0

[ o [ \ code Fl0201
0 Bus Stops name Mille Deposito At
—
b § \\ 3 senviceType | TransferserviceAndRenting_BusStop

conicalyi | M st orgfemdcityresource/43-
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e used for: busses, train, ferry, metro, tramways, etc.

* Include:
— Public Transport Lines, Rides with paths and timeline, stops, polylines for paths, etc.
— real time data about the position of the vehicles: train, busses, etc.
— Multi operator data

* Information is modelled as
— GTSF format: multiple files in XML
— Transmodel format
— Netex format

* GTSF files can be ingested on Snap4City via

— Python which takes GTFS files and convert them in triples «.n3» file for the Knowledge Base
* https://github.com/disit/smart-city-etl/tree/master/TrasformazioneTPLBus new model/Triplification/Models
* Former version: https://www.snap4city.org/download/snap4cityETL/TPL_bus_gtfs/

— GTFS RT can be ingested via loT App and sent to the Broker

— Chouette and then
* using a Python developed by Snap4City to converter to produce Triples for the Knowledge Base, service map
* https://github.com/disit/snap4city/blob/master/Snap4CityGTFS/chouette-gtfs-n3.py

 Transmodel (EN12896) or Neptune files can be ingested in Snap4City via

— Chouette and then, with a certain level of adaptation,
* using a Python developed by Snap4City to converter to produce Triples for the Knowledge Base, service map
* https://github.com/disit/snap4city/blob/master/Snap4CityGTFS/chouette-gtfs-n3.py
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What is missing here and you can find

2 | g & , a i = B = on aadh on $ blana
i IJQTQfIIJ*’f QUIINsSe Or otner JQ:JfE:J OF CINiS

* GIS Int.eroperability * Social Media interoperability

* Ingestion of Public Transportation data: e Open Maintenance Ticketing Interoperability
— GTFS, Transmodel, GTFS RT, NeTEXx, etc.  Telegram Interoperability

* CKAN interoperability  Another Complete Example

* Satellite data Ingestion Part 6 * BlockChain models and devices in Snap4City

* |OT Devices integration (new feature)
* AIRQINO, Libelium, SIGFOX, e QOrion Broker:
* LORA, MQTT, OBD2, AXIS Cameras — Services/SrvPath and Multitenant

* Snap4City vs FIWARE .

* Data Streams from participatory, Mobile App -

* Data streams from Mobile vehicles and smart * Managing Node-RED on edge from cloud

phones Devices « More on Security of Snap4City Stack from
* Data Ingestion via Web Scraping device to dashboards
» Data stream from TV Cameras, TV Cam . https //www.snap4city.org/577
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On Line Training Material (free of charge)

¢“SNAPciry @

Ist part 2nd part 3rd part 4th part 5th part 6th part 7th part 8th
: e Data Ingestion |System and Deploy| Smart City API: |Design and Develop
Overview Dashboards IOT App, IOT Network| Data Analytics ProcesSes Y Web & Mob. App Sriiart CHRORS
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FROM CITY
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MANAGEMENT SIMULATION SYSTEM AND CITY
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e Course 2023: https://www.snap4city.org/944
— Introductionary course to Snap4City technology

e 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
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* Switch To New Layout (Beta)

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

LOGOUT

© My Snap4City.org

|

Tour Again
www.snapé4solutions.org
Dashboards (Public)
Dashboards of My Organization
My Dashboards in My Organization
My Data Dashboard Dev Kibana
Extra Dashboard Widgets ~
Data Management, HLT ~
Knowledge and Maps ¥
Processing Logics/IOT App ™
Entity Directory and Devices ~
Resource Manager ¥
Development Tools
Management ¥
Decision Support Systems ¥
Deploy and Installation ~
Help and Contacts ~
Documentation and Articles
My Profile ~
Kmé4City portal
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Welcome: how to start using Snap4City for beginners

0

We suggest you:

You have really contributed to Snap4City and suc
You have reached a level in which you ca mp%m:“ the city improvement and smartness. We hope you interested in helping other users in conquering higher levels on the
artness ranking, and pr
hat we coul i be inte = Snap4City community as coordinator of thematic groups, for example on Mobile APP development, Dashboard on
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» TECHNICAL OVERVIEW: https:/www.snap4city.org/download/video/Snap4City-PlatformOverview.pdf

« Development Life Cycle: https:/;www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf

« Client-Side Business Logic Widget Manual: https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf
+ Booklet Data Analytics, Snap4Solutions: https:/fwww.snapécity.org/download/video/DPL_SNAP4SOLU pdf

Please start a fully guided training cases:

- create 3 Dashboard in Snap4City
/ice to the Snap4City Platform

ty Platform
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Ontology

Tools » Tutorials and Videos v
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Search
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HOW ARE YOU GOING
TO BUILD THE FUTURE?

Snap4City: a framework for rapid implementation of Decision Support
Systems and Smart Applications.

Home |/ Snap4City: Smart aNalytic APp builder for sentient Cities and 10T

Snap4City: Smart aNalytic APp builder for sentient Cities and 10T

Username: paolodisit

Search
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* Industry
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* Free Registration on Snap4cCity.org
— Please select DISIT ORG to be sure to access at the examples

— Most of the cities / tenant are private and they do not left much visible
 What you get is probably the 10% of what is on the platform ©
* Training: https://www.snap4city.org/577

* Scenarious: https://www.snap4city.org/4

* Publications: https://www.snap4city.org/426 - —
 WEB pages: https://www.snap4city.org/78 j

Search

* SEARCH on the right side J
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d * https://www.snap4city.

SNAP! :

Snap4City I:::\:form Org/drupa|/5|te5/dEfaUIt
- [files/files/Snap4City-

| PlatformOverview. pdf

Snap4City:

*  Web page: Hitps://www.snap4city.org
*  https:/ftwitter.com/snapdcity
*  http

w.facebook.com/snapdeity

Contact Person: Paolo Nesi, Paolo.nesi@unifiit

Phone: +39-335-5668674

Linkedin: https://www.linkedin.com/in/paolo-nesi-849bas1/
Twitter: ht
FaceBook: https://www facebook.com/paolo.nesi2

sitter.com/paolonesi

0o oo o0 o

353

Snap4City (C), Sept. 2024


https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf
https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf
https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf
https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf

'lmg
«‘Pém-

UNIVERSITA DlNF Y[~ +
DEGLI STUDI DlPAFTTIMENTO Dlo DISTRIBUTED SYSTEMS
FIRENZE | BSfiSiumaone | FEENGSSEs e CITY

DINFO

Yy https://www.snap4city.org/d
ownload/video/Snap4Tech-
Development Life-Cycle Development-Life-Cycle.pdf

From Snap4City:

* We suggest you to read the TECHNICAL OVERVIEW:
o https.//www.snap4city.org/download/video /Snap4City-
BlatformOverview.pdf
napdcity.org
dsolutions.org

w.facebook.com/snapdcity
s  https:/fwww youtube com/channel/UCItACOPEbNbasf2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hittps://www disit org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone: +39-335-56684674

UNIVERSITA
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B
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Client-Side Business Logic
Widget Manual

From Snap4City:
e« We suggest you read

Development-Life-Cycle.pdf
» We suggest you read the TECHNICAL OVERVIEW:

o https://www.snap4city.org/download/video/Snap4City-

PlatformOverview. pdf

slides go to https://www.snap4city.ora/577
https://www.snap4city.org
https://www.snap4solutions.org
https://www.snapdindustry.org
https://twitter.com/snap4city
https://www.facebook.com/snap4city
https://www.youtube.com/channel/UC3tAOO9EbNbasf2-udvandg

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www.disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674
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Snap4City:
FIWARE powered smart app
builder for sentient cities

&% |t | DINFO | DISIT
FIRENZE | . | BN

ccSNAPIICITY s
commercial
Jverview

— https://fiware-
foundation.medium.com/snap4
city-fiware-powered-smart-app-
builder-for-sentient-cities-
acfe24df49d5

— https://www.snap4city.org/drup
al/sites/default/files/files/FF Im
pactStories Snap4City.pdf
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2013 Km4City

. -Mobility c(, o
Km4City ’ ‘ MOSAlC Demand / Offer gset%:’/h SNAPACITY
1.6.4 Py O e Analytics and Industry 4.0

= Strategy : ;
Ontology 1.1 H2020 REpyiCATE ‘ (2018-20) o o (2018-21) synoptics
- Tuscany, o - Smart Energy : -Miobil 2018 .m
?Aoab".lfraph - Sustainable Mobility o - L=/
- Vioby - Control Room - Origin-Destination A TRAAIR
- Events : :
- Parking KmACitv 1.6.2 - Traffic Reconstruction o User engagement - Traffic and Mobility
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* 11 running installations in Europe
* Snap4.city.org, Greece, Merano, Cuneo, ...
* Toscana, Pisa, Sweden, ISPRA, Snap4.eu,
e Altair, Italmatic, Romania, ....

* 16 projects, 12 pilots on 10 Countries
e >40 cities/area

* Widest MULTI-tenant deploy has
* 24 Organizations / tenant
* > 8850 users on
> 1800 Dashboards
> 17 mobile Apps
> 2.2 Million of structured data per day
> 580 |oT Applications/node-RED
> 750 web pages with training
> 75 videos, training videos

Snap4cCity (C), Sept. 2024

Main Organizations/areas

* Bari(l
* Bisevo, Croatia
* Bologna(l)

* Brasov (Ro), by ICEBERG \S
* Capelon (Sweden: Vasteras, Eskilstuna, Katlstad) v

* Cuneo (I s’
* DISIT demo (multiple)

* Dubrovnik, Croatia

* Firenze area (I

e Garda Lake area (l)

* Greece (Gr)

* Helsinki area (Fin)

* Limassol (Cy)

e Livornoarea (!

Node-RED
Antwerp area (Be)

K-\‘!}. 24”‘”(\4

-~

* Lonato del Garda(l) s\

* Malta (Malta) X £
* Merano (l) L/Z ;
* Modena (1) -

* Mostar, Bosnia-Herzegovina
* Oslo & Padova (Impetus)

* Pisaarea (I

* Pistoia (I

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

* Rhodes (Gr)

* Roma(l

* Santiago de Compostela (S) '

* Sardegna Region (l)
* Siena(l)
*  SmartBed (multiple)

¢

* Toscana Region (1), SM
* Valencia (S)

* Venezia area (!

*  WestGreece area (Gr)

* +|srael, Colombia, Brasile, Australia, India, China, etc.

¢“SNAP/ciry
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www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4city@disit.org
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