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On Line Training Material (free of charge)
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Ist part 2nd part 3rd part 4th part 5th part 6th part 7th part 8th
: 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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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:/
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 https://www.snap4city.o
rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf
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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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* Smart City API: Internal and External

* Concepts and tools for using Knowlege Base, ServiceMap, API
* Federated Knowledge Bases and Smart City APIs

* Advanced Smart City API

* Access to Protected data

* Forging and managing: Mobile and Web Apps,
MicroApplications

 Web and Mobile App Development Kit
* Training Material
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Development Life Cycle
Smart Solutions

Data Discovery
Data Modeling

Data Processes

Data Analytic

‘ Userinterface +
Business Logic

A Userinterface
Dashboards
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e Deploy

@ Deploy
@ Deploy
@ Deploy

loT App,
Proc.Logic

ML, Al, XAl
Python, RStudio
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How the Dashboards exchange data

r

~

Data, web , etc. (Http(s), WS, . : Dashboards

Third Parties APIs, services, gateways, pages EEREEERAEEEEEE * Dashboard Builder — T

A : Data (ODBC, JDBC, Mongo, ..) Dashboard Wizard Dashboard Edltor Sy T
Direct storage, databases EEEEEEEEEEEEE ‘ : 4 . :

GIS, Maps, Heatmaps,

Data Manager

>

API/ServiceMap

‘‘‘‘‘‘‘‘‘

Custom Widgets
(Synoptics)
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Client-Side Business Logic

J L J
Processing Logic/loT App (Server-Side Business Logic)
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 Smart Applications can be easily developed exploiting the cloud infrastructure by
producing only:
— Processing Logic / loT App with almost no coding activities
— Data Analytics in Python or Rstudio
— Dashboards with almost no coding activities.

* - Orange parts of the previous figure slide are those usually developed,
— all the rest, is part of the provided microservices and infrastructure.

* Third party applications can dialog with the solutions via

— Smart City API, Swagger: https://www.km4city.org/swagger/external/

— Brokers/loT Brokers, for example for NGSI Orion Broker:

https://www.kmd4city.org/swagger/external/?urls.primaryName=0rion%20Broker%20K1-
K2%20Authentication%20API

— Processing Logic / loT App any protocols: https://www.snap4city.org/65 They can also expose some
specific API, custom made

Snap4City (C), Sept. 2024
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Snap4City Smart City APl Docs: Swagger
User: roottooladmini, Org: DISIT +1 swagger

Role: RootAdmin, Level: 7 Advanced Smart City API
Kmdcity Web App API
Looou Orion Broker K1-K2 Authentication API

= et T Advanced Smart City AP| ™ e

Data Set Manager: Data Gate

ernal APl Docs: Swagger

hitps://www kmdcity orgiswagger/externaliascapi-openapiva Json

¥ ce M - Pro ader ¥
= e e BT Ly SMART CITY APl WEB DOCUMENTATION loT device registration APl
@ Development Tools = 10T device registration API
@ Web Scraping Tool Notificator API
@ web Scraping Tool (on)
Servers DISCES scheduler API
@ web Scraping Tool (6l)
B R Studio Development [ https://servicemap.disit.org/WebAppGrafolapiivl v Resource Manager AP|
@ R Studio Development 011 jm of a JSON document shaped conforming to a well-defined schema { Sensors API
Jevice
B RStudio Development 0116 Event Logger API
@ R Studio Development TF Services A4 Ownership API
@ R studio Development GFF
e ] \ Data Manager API
udio Development Gral ‘ / Service discovery and information ‘ )
1. MicroServices from DataAnalytic Device, Broker and Value Mgmt AP1
@ ETL Development Snap4City Application API
v
B ETL Development 1 Events Engager API
@ ETL Development 2 ] Wallet API
alles

# Knowledge Base Graphs ‘ /events/ Eventsearch ‘
< Knowledge Base Queries User Profiler API
¢ Smart City APl Docs: Swagger Locations v i My KPIAPI
¢ Internal API Do ag Snap vs Openmaint AP|
B Testing API by Postnan ‘ /location/ Address and geometry search by GPS ‘ Device Groups APl
& Source Code Access :

Sci-Hub Processing API

Management ¥ :
B — Public Transport v

& settings *

o ‘ /tpl/agencies/ Agency list ‘
User Management and Auditing ~

iz el EaiiEs = ‘ /tp1/bus-lines/ (Bus)Lines list ‘

. — -
https://www.km4city.org/swagger/external/index.html 5

https://www.kmd4city.org/swagger/internal/index.html
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Snap4City

User: roottooladmin, Org: DISIT

Role: RootAdmin, Level: 7

LOGOUT

> and Maps ~

10T Applications ¥
2 |OT Directory and Devices ¥
<% Resource Manager ~

[& Development Tools «

B web Scraping Tool

@ Jupyter Hub - Python

@ web Scraping Tool (On)
Web Scraping Toal [61)
R Studio Development
R Studio Development 011
R Studio Development 0116
R Studio Development TF

R Studio Development Gral
ETL Development
ETL Development 1

@
@
%]
@
@
B R Studio Development GFF
@
@
@
@
]

{nowledge Base Queries

Smart City AP| Do

Testing API by Postrnan

Source Code Access

How to Develop Smart Applications

Management ~
Decision Support Systermns ¥
Settings ¥
User Management and Auditi
Help and Contacts ~

[J Documentation and Artic:

My Profile ¥

AND INTERNET
TECHNOLOGIES LAB

Internal API Docs: Swagger

+}) swagger

loT device registration API

loT Device Registration API“®<®

hitp:

v km4city.org/swagger/internal/iotdeviceapi-openapiv3.json

The API accepts in input a description of an loT device with its broker and attributes in the form of a JSON document shaped conforming to a well-defined schema
operations on a graph database, also returning the URI of the inserted, updated or deleted device.

Exiended PDF documentation (313k)

Servers

[ http:/iwww.disit.org/ServiceMaplapilviiiot v

Registry

| /insert For registering or updating a device in the graph database

| /delete For deleting a device from the graph database.
| m /make-private Formarking a device as a private device.

loT device registration API
Notificator API

DISCES scheduler API
Resource Manager API
Sensors AP

Event Logger API
Ownership API

Data Manager API

Device, Broker and Value Mgmt AP|
Snap4City Application API
Engager API

Wallet API

User Profiler API

My KPIAPI

Snap vs Openmaint API

Device Groups API

Sci-Hub Processing API

| /make-public For marking a device as a public device

Device Attributes

| /disable For disabling a device attribute.

| /enable For enabling a device attribute that had been disabled

Models

device >

https://www.kmd4city.org/swagger/internal/index.html

Snap4City (C), Sept. 2024
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Internal Smart City AF
* |OT devices / Entities and tools API:
— |loT device /entity registration API

* API of the IoT / Entity Directory

— Sensors API
* API of the IoT / Entity Directory

— Device, Broker and Value Mgmt API
* API of the IoT / Entity Directory
 Mobile App management
— User Profiler API
« To manage the user profile for the Engager on Mobile Apps
— Engager API
* From the Engager to prepare engagements to the Mobile Apps

— Wallet API
* From the Engager to Wallet o the users of Mobile Apps and in general

— Snap4City Application API

Snap4City (C), Sept. 2024
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Internal Smart City API

Resources and entities (Partially usable also as External API)
— Snap4City Application API
« To manage IOT Apps, Proc.Logic

— My KPI API
* To manage MyKPI, MyPOl, POlI, etc.

— Data Manager API

— Resource Manager API
« To manage resources on the market place

— Ownership API

« To manage ownerships and delegations
— Device Groups API

« To manage ownerships and delegations

Notificator API
DISCES scheduler API (deprecated)
Event Logger API (partially deprecated)
Snap vs OpenMaint API
— Integration with the workflow management and ticketing
SCI-HUB Processing API
— To activate data download and heatmap production from Copernicus satellite services

Snap4City (C), Sept. 2024
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AND TECHNOLOGIES LAB

* C1-C2 / H1-H2: ASCAPI, Advanced Smart City APl + Data Managers
— Mainly to access at data, pose query, etc.

 Al1-A2: broker connections
— Mainly access to send data, get data here is without storage !!!!

* E1-E2: Server Side Business Logic, Proc.Logic/loT App, Node-red
— Envent Driven data INPUT/OUTPUT, via WS

* G1-G2: Dedicated Connections with Data Analytics, Custom
communications

* |Internal API:
— All the others

Snap4City (C), Sept. 2024
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L a \ I
smart CiItv A

- -
cXLern
Shap4City Smart City API Docs: Swagger

User: roottooladminl, Org: DISIT 1 swagger Advanced Smart City API
Role: RootAdmin, Level: 7 Advanced Smart City APl
KmAcity Web App AP
Orion Broker K1-K2 Authentication AP1
Heatmap AP

LOGOUT

& oremlsevees © Advanced Smart City AP|

Data Set Manager: Data Gate

hitps:/fwww.kmdcily.org/swagger/exiernal/ascapi-openapiv3.json

ce Manager: Process Loader ¥

SMART CITY APl WEB DOCUMENTATION
@ Development Tools =

@ Web Scraping Tool

[# web Scraping Tool (On)

B web Scraping Tool (6l) Servers

@ R Studio Development l https:/iservicemap.disit.org/WebAppGrafolapiivl v

R Studio Development 011
R Studio Development 0116
R Studio Development TF

Services V

R Studio Development GFF

5 vel t Grz ( N - - .
R Studio Development Gral ‘ / Service discovery and information |

MicroServices from DataAnalytic

ETL Development
ETL Development 1 Eve ntS ~

B ETL Development 2 r -
# Knowledge Base Graphs ‘ /events/ Eventsearch |

« Knowledge Base Queries
« Smart City AP Docs: Swagger Locations A
*2 Internal API Docs: Swagger

@ Testing API by Postman ‘ /location/ Address and geometry search by GPS |
& Source Code Access

RETEEETE Public Transport v

BERrEED DB B

& Settings ¥
" ‘ /tpl/agencies/ Agency list |
User Management and Auditing ~

Help and Contacts ¥ ‘ /tpl/bus-lines/ (Bus)Lines list |

[J Documentation and Articles +

My Profile ‘ /tpl/bus-routes/ (Bus)Routes list |

https://www.kmd4city.org/swagger/external/index.html

Snap4City (C), Sept. 2024



https://www.km4city.org/swagger/external/index.html

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

RIA
ELL O MAZION

External Smart City API
 Advanced Smart City API, normal or Super

— To access the Service Map resources and query
* Orion Broker K1-K2 Authentication, etc., SSO

— To communicate with IOT Orion Brokers exploiting the Secure Filter of
Snap4cCity.

 Heatmap
— To save and access to HeatMaps of the Heatmap server

« Other: ODM, Traffic Flow, etc.

 Km4city Web App API

— To exploit MicroApplications created as tools for Dashboards, totem,
web Apps, etc.

Snap4City (C), Sept. 2024
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@PDSTMAN

KMA4CITY API
Introduction

Service Discovery
Event, POI, Address Discovery
Service Details

Public Transport

User Feedbacks
Recommender

DISCES

Web App

Control Room

KM4City API S(@&

An exhaustive set of read-only APIs that have been developed in the context k&g ACity Project can be found below
here.

Service Discovery

Sample calls to APIs that allow to discover the available services, and retrieve some minimal information about each of
them. including the Service URI, that can be leveraged for requesting further details through calls like those that can be
found in the Details about services section (see below).

GET Search by category in a radius

Search by ca y in a radius

https://servicemap. kmdcity.org/WebAppGrafo/api/v1/selection=43.7909;11.2280&maxDists=0.5&categories=Accommodation&lang=en curl --location --request GET "https

Search for an accommodation in a radius of 500 m from a given position, using English names & labels.

See also par. 4.2 of the Sn

PARAMS

selection 43.7909;11.2280
maxDists

categories Accommodation

https://documenter.getpostman.com/view/4177198/km4city-api/RW83QsX5?version=latest

Snap4cCity (C), Sept. 2024
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Advanced Smart City APl which can be confined into a single Smart City installation or Federated as well as for
Super Service Map

— https://www.kmd4city.org/swagger/external/index.html

Federated Multiple Snap4City Knowledge Bases. This allows the creation of mobile applications that may move from
multiple cities and area accessing data and making queries transparently. This solution is presently in place among
the Knowledge Bases of: Antwerp/Helsinki, Tuscany/Firenze, Sardegna, etc. The resulting Service is called Super
Service Map and it is integrated in the Smart City API. For example, via:

— https://www.disit.org/superservicemap/api/vl

Federated Open Data Portals via DataGate/CKAN that presently presents now more than 13800 data sets linked for
the cities of Helsinki and Antwerp.

— https://datagate.snap4city.org/organization
— Federation, Harvesting interface is: https://datagate.snap4city.org/harvest

WEFS service of Snap4City on top of Federated Smart City APl or simple Smart City API of a single ServiceMap (smart
City installation). This solution permits to GIS applications and platforms (such as ArcGIS OnLine ESRI, ArcGIS
Enterprise ESRI, ArcGIS Map/pro Desktop, QGIS, GeoServer, etc.) to access at Snap4City data. For Example, via:

— https://www.disit.org/superservicemap/api/vl/wfs
— https://www.disit.org/superservicemap/api/vl/wfs?service=WFS&request=GetCapabilities&version=2.0.0

WMS service of Snap4City for publishing maps and heatmaps, provided by an installed GeoServer third party open
source tool. For example, via:

— https://wmsserver.snap4city.org/geoserver/Snap4City/wms
— https://www.km4city.org/swagger/external/index.html?urls.primaryName=Heatmap%20API

Snap4City (C), Sept. 2024
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/@ POSTMAN A
fg\ My Workspace New  Import < » BIKE ® foot @ =T bike ® E}'.-'.'C':.= ET New @ ETREA ® t eo0 Mo Environment o E‘:
& = — WORKSHOP | REAL™™ ===« === amusms E)ysave ~ oo Z  [E B
Collections Set as variable see
> axisgetimage
oo s AZURE TRANSLATOR GET Ehttp://servicemap.disit.org/WebAppGrafo/apifv1/? “ =
APls serviceUri=http://www.disit.org/km4city/resourcefiot/orionUNIFI/DISIT/ARPAT_QA_FI-GRAMSCI
> PontDuGard Params o Authc Eformat=json&fromTime=2022-10-01T00:00:00&taTime=2022-11-01T00:00:00 Cookies &b
E] > rds
Environments Query Params -
> STUDENTS @
= > TRAJECTORIES KEY VALUE DESCRIPTION eee  Bulk Edit
e 5 TRANSLATEMIEAPI servicelri http://www.disit.org/kmdcity/resourcefiot/o... @
~ WORKSHOP format json
Monilors
e b fromTime 2022-10-01700:00:00
oG
Hows taTime 2022-11-01T00:00:00
D)
http://servicemap.disit.org/WebAppGrafo/api/vl/?se
rVICeUﬂ:httD//WWVV-dISItlorq/km4C|tvlresourcellot/OIBDd',' Cookies (1) Headers (11) Test Results @ 20006 411ms 10713KE  Save Response v
|OnUN|F|/DISIT/ARPAT OA Fl- Pretty Raw Preview Visualize JSON - o Q
GRAMSCI&formatzjson&fromTime=2022-10- . B :
01T00:00:00&to0Time=2022-11-01T00:00:00 2 “Service": {
3 type": “"FeatureCollection”,
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— Street-Guide
— Mobility and transport

— Multiple DOMAINS
— Geospatial reasoning

— Points of interest
— Temporal reasoning

— Metadata
— Statistics

— Risk and Resilience

— Sensors, 0T, ...

— Energy

Big Data Tools

— Administration s
— Citations from strings J”’ )

() |
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7~ % reasoners I|

— Licensing

i

— Open and Private Data

— Static and Real time

— 10T/IOE - | =
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Ontology Documentation: | = == [ ==
http://www.disit.org /6506 e ) zzzz |- Schema: http://www.disit.org/km4city/schema |
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Helsinki KB Service Map
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- Select an Agency - v 2 Lasteniehto { | @ De/Select All
y Snap4City.o Select a line: ¥ [@ Accommodation +

- Select a Line - ¥
Select a route.
J - Select a Route - ¥ |
My Dashboards in All Org Select a bus stop.
- Select a Stop - ¥ ‘

boards of My Organization LINK EN GRAPH o
Name = 207E330127
¢ | P o Nature: En»row"\ew

0ards in My Organization
boards in My Organization Rarinday o

¥ BJ Advertising +

¥ ) AgricultureAndLivestock +
« B} civilandEdilEngineering +
¥ Bl culturalActivity +

@ [ educationAndResearch # I /
R+ +
28 : 0
@ [ environment %
=

@ [) Financialservice *

¥ B} Governmentoffice +

¥ [ Healthcare +

# [J industryAndManufacturing +
# IJ ToTpevice +

@ [) MiningAndQuarrying +

@ [§ shoppingAndservice

@ @ Tourismservice +

@ @ TransferServiceAndRenting + Se m a ntic Rea SO n e rS T o ’i

Dashboards

Notificator

39000+00.00

m u nmﬁuw
Ruonoare Dg
Knowledge snd Meps « Q&) VELLOSAARENKATU -5

i Snvice Maps {Tascns) g Kelosasrenpuisto
M Service Map 30 (Firenze) faspeitahas 15 B
NRAN 4 @ o, :
™ s m\"“m B3 utilitiesAndsupply +
B ¥ [Q wholesale +
W Antwerp Service Map A w B
= < | # [ wineAndFood +
W GCarda Lake Service Map \ . ,.‘%’ﬁ
L\ Y &
W Cagliari Service Map g 5 \ o 1 E Filter:
n G Map 4 ¥ .
N Lonato Del Garda Service Map > " «© s Linked Open Graph
W Creating WKT " ¥ &S oty
M Service Map 3D (Antwerp) : 1) N, resurt] T Global Endpoint Map | Your data Type of relations
Selkar sporgl endpeint: (optiona] T

W Service Map 3D (Helsinki) 3 o &  SnapdCity SmarlCity Ontology (by DISIT)___7 ] jeses st eptonl Selectall | Dessiect i | Irvert || e st
~ e 3 pasairaala search A View endpoint relation ! expasedBy foaf: depiction

Load WKT on ServiceMap (Helsinki) 3 f -] " search 4 s | | Request| ¢l osartribute s ystemceps

n Servi scana) p LR & L_,] » @I Multiple endpoint searc i
M Load WKT on ServiceMap (Toscana) . L8 o g ST kepword - Walite endpoint search imolements eerves
M Load WKT on ServiceMap (Antwerp) 2 u 5 % Q Q owdzsameds
. f‘v‘ & O Status ¥ rdfs:seedlso
My Annotation on Services/ 2
Y 3, 0
%, % X a =
Mapping Services Data 2 ; % % D ) Sed s it e disi orghmciyresourceriotorionfinir| Reguest || | =522 ED 9/1e=d,
: ¢ 2
ArcGIS DISIT Service e t} E # Maltipls andseint ssarch
: — -
> ) a P1]

Linked Open Graph

B

& External Service \ . b 3 D
P 3
S ( [asad %
b 2 % e Y mta D Embed H ?

crigniriard

How pass from ServiceMap .

e
to LI I l ke d O e I l G ra I l AP/ S 3080/ 103/ 01/ aeo/imgsn i pas it P
60.15858 -
F—
’ http://www.w3.0rg/2003/01/ge0/wgs84_poslong

irGualis MG,

rdtene

eEO0EOE)

hasagribute

nttp:/ /schema.org/name .

Linked Data view tool e pm =

hitp:/ /) disit.org/ kmdcity/

24.921349

Snap4City (C), Sept. 2024



UNIVERSITA
DEGLI STUDI

DINFO | DISIT

R}EAE%TAAE‘E&'. oDI DISTR"I‘_?_EUI'ED SYSTEMS
F I RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB

¢“SNAPciry

Linked Open Graph LOG: https://log.disit.org

“Linked Open Graph

Your data

Type of relations

spargl endpoint: (optional)
|http:.-".f'. - |

uri: |http:!'.-"... || Request |

: Search for keyword

httpo/i_ .

[ Reuest |
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Some structures from Km4City model

ServiceMap: https://servicemap.km4city.org

S S\
+ - Nascondi Menu 5 ‘—“T‘ = \. j

L TS S_—-——

- Nascondi Menu

o
- | Fermate Firenze I Comuni in Toscana I Ricerca Testuale . g =

I Servizi Regolari I Servizi Trasversali -

Seleziona una provincia:

Giardino di piazza dell Indipendenza search text into service

FIRENZE -
| | Seleziona un comune: LINKED OPEN GRAPH Crategorie Servizi
FIRENZE - De/Select All

Tipologia: Entertainment - Green_areas
Indirizzo: PIAZZA DELLA INDIPENDENZA, 15
Cap: 50129

City: FIRENZE

Prov.: FI
Note: areeverdi238

Rimuovi dalla Mappa

u DigitalLocation -

1l Consuiate
¥4 5 Controlled_parking_zone

1 B cycle_paths

A Gardens

~ Eﬂ Green_areas

E1 B istorical_buildings

= B Library

B u Literary_cafe

] u Local_health_authority
. a Monument_location

7 n Musenm

u Fresh Place
B Road Sensors
m Bus Stops

. Actual Selection
’>Servizio : PERGOLA

VA BE ) -

FERMATA : PERGOLA

LINKED OPEN GRAPH
Linee:

14

19 23 3

FERMATA : T1 ALAMANNI

Route:

LINKED OPEN GRAPH
Linee:

2 28 52 54

Dati Real Time al momento non

Linea Percorso

6A NOVELLI = OSPEDALE TORRE GALLI

6B NOVELLI - OSPEDALE TORRE GALLI

N. risultati for each: Nessun Limite ~

6A Raggio ricerca area visibile ~

6B

Qo

a } Risultati della ricerca
' [l Bus Stops: 21 - Linea Bus: 25

Direction:

LA PIRA - PIAN DI SAN BARTOLO

Previsioni Meteo per il comune di FIRENZE:

Martedi Mercoledi Giovedi Venerdi Sabato
. 4 ) ~da e
\?\ Ruse e
poco nuvoloso  pioggia debole €  poco nuvoloso  poco nuvoloso velato
23°C/27°C schiarite 20°C/33°C / / )
20°C/30°C — S
Ultimo Aggiornamento: 2015-09-15T09:07:00+02:00 —~— 3

LINKED OPEN GRAPH =S ] - =] /
‘H ] | B 4

servicemap.disit.org/WebA| rafo/mappa.jsp#close

Areas, BUS lines, bike_ lanes, tram, RTZ, etc.

agery © Mapbo;
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=.| What do you want to do? . g : Cartior = 420 P - Kma[ciTy) G
OrweovorTe—T—Pomeor jicaEicry < |(kma]ciTy  a = DG, £ choe  © 0 O
City Interest Search N e 4 ) = - = ’ E \\ < o @ " ‘9:.' > @ O Accommodation (-
> N e 2! i 7 _ B 4w > & @ Cultural Activity
, o cegh Srozz ) t C ) f oF
G P wons Y 1 > é il Y > & @ Education
. m 5 > £ ¥
H = Pt 3_,_— Ponte A S ¥ :éu E"’;er:encv :
- . - = 5. A - i) ntertainment
Public transport.  Bus Ticket Car Park < Shoon ok et ookl i - §Nmam { Vecchio j N/ X e iy » & @ Environment & Ag
— FIRENZE ) = L - v..%ﬁ 'l S A ~1¥ & @ Financial Service
B S AT | @ - N A
s Choose Services ©0C & A B 7 .l 35%1d 12:57 : & @ Veochi 4 N & O Bank
Suggestions | . L. . , Vecchio e & Z het )
Events Near You We Recommend A >O0® Accommodation W Giardino Di Boboli ® m % ( © = Financial Institut:
—/ TS 2 = < " —
. 2 O & Advertising — @uYEsRME 3 . 30 : Q% " .al 45%%& 00:56
» @ 7 2 O B Agriculture And Livestock Tipo: Digital Location S ”
7 -
{ .8 o . v S Q o » X
Weather Assistant Mavigator = ) D B Civil And Edil Engmee”ng Descrizione: The Prince s Way ends in the Giardino ® o
) D g Cultural Activity di Boboli, near the Grotta del Buontalenti, that is a 4 ' J\\ A Post 5
) very masterpiece of the Mannerist architecture and 7
I+ > O @ Education And Research sculpture &
/ m
) ) /12 O & Emergency
Favourites Chronology * Latest Reviews - . Descrizione: Il Percorso del Principe termina nel
7 > D ~ Entertainment Giardino di Boboli, nei pressi della Grotta del i
A o Ib >0 & Environment Buontalenti, vero e proprio capolavoro dell ESERCITAZIONE MUGNONE 2016
g " x » architettura e della scultura manierista X\
> O O Financial Service ’ Hrve @
Alert Civil Prot. Settings Vote APP! . . n
=1 > O B Government Office AENONE P &
e Df‘,&ﬁ, T . > O B Health care o ATl
g 4 y RN :
1> O B Industry And Manufacturing E32 [UOgl Tipo: Squares
Information About Us > O G 3. R . Distanza ®:1949 m
Mining And Quarrying Indirizzo: § @ &
o= p 5 #* Esnctazions Wgnone 206, g9 ’
> O & shopping And Service . westlos
« ¥ O @ Tourism Service ST | g Piazza Santissima
A 3 Annunziata
> O @ Transfer Service And Renting Tipo: Suares
. Regione Toscana el
/B e Lo vo- Distanza ®:1949 m
Tutta la posta in un unico 3
pposm DISPONIBILE SU hiitizos 0
- ~
P> Google play
Calendario Posta b .
prevede: Firenze (FI) (ZONA: A3) 73
Sereno RISCHIO TEMPI ALLERTA
= " Dalle ore 13.00 - " " .
e 3e ' , Scarica da oroctoLoaico | dvenerd 27 J7o T‘raﬂ-orla Gozzi i}
o App Store IDRAULICO maggio 2016 | a0 ﬁ% Dist TI%I:;:OHE
! : alle ore 18.00 di L 4 istanza (©: m
Microsoft Edge Roma RETICOLO MINORE Venerdi 27 ]e arie
I Leafle] maggio 2016 -
Scarica da Dalle ore 18.00
. di Venerdi 27
Windows Store \DROGECLOGICE n:ﬁge;zrzgw
IDRAULICO lle ore 12.00 di| ARANCIONE
RETICOLO MINORE |*"© *® '

Anteprima Sk... | Tuneln Radio' Twitter
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Micro Applications

User: roottooladimin, Org: DISTT

Micro Applications: Travel Planning - Toscana
ina Snap

Prev 1234 -2 Net

oo

ﬁ | Q ‘ Piu @ono Qlﬁam *
i S 11/0312019 01:32PM =
B S - rd ]
(o= Q(® VIAMONTEBELLO, 35 FIRENZE xm
= o o
= POTRR 2 A [§ 9 ® ViADEL CAMPOFIORE, 106/A FIRENZE X [

Aggiungi Desfinazione ]

o)

Percorso Da

- | Percorso Per
| Aggiungi Destinazione
oG . .
2| Rimuovi

Ruskessuen Varikko
@48kn

Talontie

Fansport

=Qa|

_Compoly
i vart

Micro Applications: Car Parks - Toscana in a Snap

v Parcheggi
1 PM 10 PM25

oeq

/
/
/ Qul intomo : ;
| A @ S S 49110 2.766,;- ,
; O287m 0112019 1326 23X
i L] No2 Helsinki AQI X i (A8 g
T Andamento lomsters - . ‘ i TSI A =
omrgmes. 23.817,.0 1 ‘ i Sieian
. w—:p.memw . 1 e Y = da Velrdzzano
LAeq (Noise) European AQI o . 4 e
g s 52.593... 1.078 + Percorso @
TN an
‘ = p— AQI Enfuser Pred. | PM 10 Enfuser Pred. Daratai00:44558 7
g ?_:m Parchegglo s 1 5.4 Arrivo Previsto: 14:17:07

Garage Oriucio SRL
> Parchegaio s
a6

PM 2.5 Enfuser Pred. PM 10 GRAL Pred. . 537m
4 0.314,, 30 - Pierluigi Da PalesH M H @
R 10 Fermate

Garage mala SRL. 13:41:00 - 13:56:00
 Farcheggi avio
Orsm

¥ 248m

20 : Fra' Bartolomm Ir:
2 7 Fermate

14:02:00 - 14:09:00

Distanza: 3626m

Durata:00:46:34
Arrivo Previsto: 14:19:06

Parchegglo s. Lorenzo
> parcheggio a0
e

Intamationsi Garage SRL.
 Barcheggi a0
o8im

@)

[ Paveneswio suzone Firenze

L

’) :
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UNIVERSITA
DEGLI STUDI

FIRENZE
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INGEGNERIA
DELL'INFORMAZIONE

Exploiting Km4City Advanced Smart City API

— Open Source: GitHub

— Multiplatform: exploiting Apache Cordova Framework

— Active since 2015

— Adopted by a community of several Projects, Cities and SME
Respecting user privacy:

— Anonymous usage vs Authenticated usage (OAuth, email, ...)
Modular & Dynamic:

— Loading new modules from the WEB, and/or creating App by modular approach
Personalization and Profiling:

— Personalized menu, proposed POI for search

Reaching City Users:

— Alerting and notifications by location, by user behaviour

Snap4City (C), Sept. 2024
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DEGLI STUDI | pbanventooi DISTRIBUTED SYSTEMS KM

FIRENZE | Sz | SENGSEL e CITY ==t
LUINFO 10 =1

Search data: by text, near, along, etc.
— Resolving text to GPS and formal city nodes model Swa gge I

Empowering city users: contributions, suggestions,
forum discussions, etc.

Events: Entertainment, critical and mobility

Public and Private Mobility & Transport, and
predictions

POIs, Cultural and Touristic info

Health services and predictions

Environmental information, heatmaps; values
Profiled Suggestions to City Users

Traffic flow reconstruction

Personal Assistant: PAVAL

User Engagement: goal experiences, and assessment

Sharing knowledge among cities =2 see Knowledge
base Management

Smart City API Docs: Swagger

Services v

Snap4cCity (C), Sept. 2024
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Smart City API Docs: Swagger

User: roottooladmini, Org: DISIT {1 swagger Advanced Smart City AFI
Role: RootAdmin, Level: 7 Advanced Smart City API

Kmd4city Web App AP

QOrion Broker K1-K2 Authentication API

#@ Dashboards

EEyT— Advanced Smart City API "<

hitps:/iwww.kmdcity.org/swaggerfexternaliascapi-openapiv3. json

A Notificator
h A J
O — SMART CITY APl WEB DOCUMENTATION

My Personal Data

= |OT Directory and Devices ~

Servers

(2 el il [ https:/iservicemap.disit.org/WebAppGrafolapiivl v

Micro Applications

ernal Services ¥

Data Set Manager: Data Gate Services ~

= source Manager: Pro =ae J Service discovery and information

@ Development Tools =

Service search near GPS position - It allows to retrieve the set of services that are near a given GPS position. The services can be filtered as belonging to specific categories (e.g. Accommodation, Hotel,
Restaurant, efc.), or having specific words in any textual field. It can also be used to find services that have a WKT spatial description that contains a specific GPS position.
Service search near a service - It allows to retrieve the set of services that are near a given service identified by its serviceUri. The services can be filtered as belonging to specific categories (e.g. Accomodation,

[@ R Studio Development
@ ETL Development

# Knowledge Base Graphs Hotel, Restaurant, etc.), or having specific words in any textual field. It can also be used to find services that have a WKT spatial description that contains a specific GPS position.
. = : « Service search within a GPS area - It allows to retrieve the set of services that are inside a rectangular area. The services can be filtered as belonging to specific categories (e.g. Accomodation, Hotel, Restaurant,
= Knowledge Base Queries etc ), or having specific words in any textual field

Service search within a WKT described area - It allows to retrieve the set of services that are inside a geographic region described using the Well Known Text (WKT) format. The services can be filtered as
belonging to specific categories (e.g. Accomodation, Hotel, Restaurant, etc.), or having specific words in any textual field.

Service search within a stored WKT described area - It allows to retrieve the set of services that are inside a geographic region described using the Well Known Text (WKT) format, by referring to the WKT with an
identifier provided when the WKT is stored. The services can be filtered as belonging to specific categories (e.g. Accomodation, Hotel, Restaurant, etc.), or having specific words in any textual field. The list of available
geometries can be retrived from the Service Map in the Search Area selection box (with Search Range specific area). New geometries can be provided using the hitp-//www kmAcity. org/wkt web service which can

*% Smart City APl Docs: Swagger
*3 Internal APl Docs: Swagger

@ Testing API by Postman

& Source Code Access store a WKT from a shp file or providing directly the WKT string
« Service search by municipality - It allows to retrieve the set of services that are in a specific municipality. The services can be filtered as belonging to specific categories (e.g. Accomodation, Hotel, Restaurant, etc.),
Management ¥ or having specific words in any textual field.

Service search by query id - It allows to retrieve the set of services associated with a query stored using the Service Map user interface.

Full text search - It allows to retrieve the geolocated entities (not only services) that match with a list of keywords. The results can be possibly filtered to be within a specified distance from a GPS position, or within a
rectangular area or inside a WKT geolocated area.

Service info - It allows to retrieve information about a service using its serviceUri, as an HTML (format query parameter set to Atm/) or a machine readable JSON document (format query parameter set to json).

o Settings *

User Management and Auditing ~

Ip and Contacts ~

[J Documentation and Articles Ty

—
My Profile »
Name Description
@ snap4City portal
selection

Km&City portal Erine Through this parameter, the user indicates where the services have to be searched. It could be a boundary within which to search, or a point around which to search

(query)

DISIT Lab portal Usages & Sample values: v
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* Street and geoinformation of the territory and details
for routing, navigation, ...

* GeoResolution, Environmental data ‘ ey -

* Mobility and Transport: public and private, e LY
public transport, parking status, fuel
stations prices, traffic sensors, etc.

462 1785
280 Lucca

e Culture and Tourism: POI, churches,
museum, schools, university, theatres,

events in Florence i
* Environmental: pollution real time, S 4
weather forecast, etc.

— Environmental data geo resolution

 Social Media: twitter data -

* Health: hospital, pharmacies, status

of the first aid triage in major hospitals, ...

e Alarms: civil protection alerts,
hot areas, ... 2
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* POI: point of interest |
* type: macro and subcategories e o—r——

* Position: GPS, address, telephone, fax, email, URL, ... D osciar
« Description: textual, multilingual, with images, ... E G o &
o . . (] B path +
* Link to dbPedia, Linked Open Data QG rereee
* Links to other services ol Po—
e o . . ] ﬁ Tram_stops
* Real time data if any: sensors data, timeline, events, 0 rnton
prices, opening time, rules of access, status of || D8 oy ot s
services, status of queue, etc.. | D8 oman

* See transversal services on ServiceMap
— Regular and in test platform

o _—
a

3 0] 2 [m|m
gp Do
: o - 1]

5 b @ &

rch text into service

sults for each:
ch Range | 100 mt ~
O (-
48
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Concepts or Services: Ma

A SKOS area into
the Km4City
Ontology and
Knowledge base
for modeling POI
and any element
on map

DISIT

DISTRIBUT ED SYSTEMS
AND INTERNET

TECHNOLOGIES LAB

\ Regular Services i Transversal Services

Services Categories
De/Select All
Ld E Accommodation +

E Advertising +
m AgricultureAndLivestock +

u Architectural_consulting

m Building_construction

@ Cartographers

D Civil_engineering

U Engineering_consulting

u Other_specialized_construction
E Specialized_construction

u Surveyor

K @ Technical_consultants
=

-lmo
4— s 0 QI

¢“SNAP/crry

Cro and subcatnegory

\.

J

g Cultural Activity +

El EducationAndResearch +
+| 5

3 +

D Environment +

ﬂ FinancialService +

E GovernmentOffice +

ﬂ HealthCare +
IndustryAndManufacturing +
g MiningAndQuarrying +
ShoppingAndService +

u TourismService +

ﬂ TransferServiceAndRenting +

ﬁ uUtilitiesAndSupply +
E Wholesale +
m WineAndFood +

pt. 2024

Jmmmmmmmm*\\
€

)

20 Service Macro Classes (nature)

Service subClasses, (subnature)

=Accum odation -

Agrit-:- ism

u Beach/ resort

m Bed And_breakfast
H Bog/fding_house
E Camping

ﬁ Ciay_care_centre
u Farm_house

Historic_residence
- W
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ervice Inftormation: ¢

AURORA TPL STOP : Piazra Stazione (Fr. Cc) g Loggia San Paolo

Giardino di piazza dell Indipendenza

Vaibus LINKED OPEN GRAPH v LINKED OPEN GRAPH
[ Tipolegy: CulturalActivity - Monument_location

LIMKED OFEMN GRAFH

Tipology: Accommedation - Hotel Tipology: Entertainment - Green_areas

LIMKED CPEN GRAFH

Email: infoi@hotelaurora.info Lines:

Website: www. hotelaurcra.info Address: VIA DELLA SCALA, 2 Address: PIAZZA DELLA INDIPENDENZA, 15

Phone: 055210282 FI-LU FI-VG Cap: 50123 Cap: 50128

Address: V1A L. ALAMANNI, 5 Mo available routes City: FIRENZE City: FIRENZE

Cap: 50100 Display Bus per psge Prov.: Fl Prov.: Fl )

City: FIRENZE
Prow.: FI

Search: | Fhotos: W Note: sreeverdi228

Time Line Direction

A0l 207 V0220 FI-LLF Fiazzale Verdi :
e | -
! Remove from map

08:18:00 2017-03-20 FI-LLF Pizazzale Werdi

Description: The rounded arches, the stone
10:09:00 2017-03-20 Fl-LU Pigzzale Verdi skeleton and the Q|EZE{| temracotta medallions
L) recall the model of the Loggiato degli
0170220 FI-LU Piazzale Verdi Innocenti. The medallicns in glazed temracotta

ZCS_1_D

s by Andrea della Robbia and his sons Marco
SO, GRAP'-_! _ ) 017-03-20 FI-LL! Piazzale Verdi and Luca contain seven polychrome figures of
Tipology: TransferServiceAndRenting - Controlled_parking_zone
v Santi Francescani and two works of mercy
Address: VIA GUSCIANA S R Ry _— Criste conforta un Giovane and Cristo conforta

Cap: 50124
City: FIRENZE
Prov.: Fl

e 1 of 1 un Anziano. Beneath the portico can be

. i admired the expressive embrace between San
ata currently not available
H. 3 Demenice Guzman and San Francesco d Assisi
R fro H
S P A - by Andres dells Robbis

v A v
: Glardino
Torrigiani D

Snap4cCity (C), Sept. 2024
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Search by text for POls via:

— Full text: description, title, macro and

category name

— Filtering by macro-cat and subcategory

— Filtering on distance and geometric shape

Search by text with assisted suggestion to

get:

— Streets and civic numbers, or POI, locations

Geo resolution, from point to street; from

civic to GPS, etc.

Snap4cCity (C), Sept. 2024

¢“SNAP/ciry

I § ==

Florence Bus | Tuscan Municipalities | Text Search | Events

- Hide Menu

Search by Text: | |

]
Max number of results: Q H

|*Quck address/location search

exclude POI: [] AND mode: [
|Via romagnosi 3,ﬁrenze| |

[]via GIANDOMENICO ROMAGMNOSI, 3, FIRENZE

/ EPROGRESSO 3 - S.R.L. - FIRENZE —

d EOPERA 3 S.R.L. - FIRENZE

A EE}( 3 Gavinana - FIRENZE E
[} via FRANCESCO DOMENICO ROMAGNOSI GELLO, 3, SAN GIULIANO TERME
[]VIA GIAM DOMENICO ROMAGNOSI, 3, ROSIGNANC MARITTIMO

_ []via GIAN DOMEMNICO ROMAGNOSI, 3, PRATO

' []via GIAN DOMENICO ROMAGNOSI, 3, SESTO FIORENTINO
EROMAGNOLI PALMIRO - FIRENZE
DRomagnoli - FIRENZE

iU | [ VIA MARIO ROMAGNOLI, 3, PISTOIA

EPELLE'I_FER_IA EvVA DI ROMAGNOLI LORENZO - FIREMNZE
|:|Campo di calcio "Romagnoli - FIRENZE

QSTEFANO DI ROMAGMNOLI STEFANC - FIRENZE

[ viA GIANDOMENICO ROMAGNQSI, 34, FIRENZE

] viA GIANDOMENICO ROMAGNOSI, 35, FIRENZE

[ via GIANDOMENICO ROMAGNOSI, 36, FIRENZE

[] via GIANDOMENICO ROMAGNOSI, 19, FIRENZE

] viA GIANDOMENICO ROMAGNOSI, 23, FIRENZE

[ via GIANDOMENICO ROMAGNOSI, 18, FIRENZE

=

(4]
|
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DY She WKT) or Distanc

Search by Shape

Each request or search in the Km4City model
can be referred to a point and a ray, to an area,
Along a polylme

Inside a closed polyline

-

to a polyline

Inside an area

QA o
& S
& &
4 Y
3 & 2
b g \05\ qo‘cz
= Basilca Santa I A %
IQ‘ s 4 o £ Vaog, i Palyzzo puccl VIAS 40%
5 © S = i A
N £ S &
e_,,’/ o S g N ¢y &
& = s < S
| WOVEL © s S S 9 S &
5 Xk o 3 5 & & S
" s S 9 & & Y4 & o,
@ o
3 3 S & G, S e,
= S 8 2 2
5 $ 2 %,
3 VIA DE = /
Palazzo Caccinl
’i E ) ViA Ghing,
> Carte ﬂml! ., Teatro d‘k‘}hl
Pergola o VIA DELLA VIGNA vr
e 4 o
k/»q"" > EL YREBB’ QQS Ye X
% & 3 Vi& DE( (¢
o = il ceve 5 5 BURE
O o offsie S & 9
= N YA Dg
= = e
Vi = Vid), B
S 2, oy,
% ) 2% 16220 e
& O Z Lop, 05
S .z 1oy 2%
B W (2 <
S & z %, ;
LS : 3 ° i
S = 3 Z
- G, L
5 g S Y,
2 8121 & A, &
< 2 E
2 5 S
2 S
S . w &
- IA D 5
z ey, 2
Via S ViA DL JANDOLFINI Lo
OEUpzg, 2 Ufficio Tecnico 8o
ONE g Erarisle &
; o :
aazgo Corsinial S <
4, z GRIBELLINA S &
5 s
c"% S & I <
Basilica di Santa LLA ViGN, > - 7,
2o, Trinita hrg & £
7, VIA DEL & VI Gy, 2,
D LEBUR) & BE L )
S ;
S v,
VIA D, “og/,, >
4 s 3 %
S, o ©
Zeans o>
oy Polimoda
Anfiteatro
tomano di Firenze
2 S
7% A .
e, S e i . 4
2] S @ & I
N 2 C = = .
& & & | '0 i [
S & & I 4 B

Palazzo dello s




Snap4City (C), Sept. 2



e Allow city users to

e Contributions can be:

* Connection with powerful servers based on
311 standard it also possible
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- - ‘J CNr |
cmpowering C

provide comments, images and scores
associated with a certain Service (or place, via
GPS), discussions on forums, etc.

Get list of last contributions of the same kind

provided by other users

Save favorites

Share trajectories,

Save and Manage their own data, I0T data, etc.

used as feedbacks
moderated by a back-office personnel

Snap4cCity (C), Sept. 2024
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| bt | DINFO | DISIT C‘L?ﬁﬁ!
D= S ARTIMENTO DI DISTRIBUTED SYSTEMS
§V | FIRENZE | BSiisinzone | RENG3Ss e N AP4c|'ry Eoxsag
N o I
,‘l | @ ot : k
/ (-. r, Vs — ) ~ - | selects tlmalnarvalo y Owe k@ hIH " I;I utilla NIIIArt
r_J { ~ Events in Florence avonaroa.
j_ s — _) _) _/ f J JJ f f f J f J | 80 events found. Event Type: Mostre

ra arte
Place: MUSEQ SALVATORE FERRAGAMO ad Arcetri

e Getting Trafflc Events: ESB, etc.
Getting Critical Events: CAP standard
Getting Police events

Getting Entertainment Events in the city
— Theater, museum, show, sport, etc.

— Getting Event details
* Event kind, and thus ordering
* in the day, week, and month

* Location, and thus ordering, or selecting
events per area, per residence

e General information
* Opening and cost (if any)
* Etc.

55
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Public Transportation, PT
— Getting tickets

- Getting bus stops, Iines, and tinrernmes I\;I' uub;
train and tramline (GTFS, ETL, ...)

— Getting Tunnel and Ferry Status

— Searching Services along a Pub. Transport et
line or closer to a stop ¢ Leoeomm

— Searching the closest bus stops —
— searching for BUS stops via hame —- e

] - btk
— real time delays of busses R —
— Modal/multimodal routing for Pub. Transport
— Tracking fleets, trajectories, etc.
— Get connected drive data

VEN 29042016
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56



.
Shap4City,(C), Sept. 2024



Wi [ | DINFO | DISIT ~
(=] DEGLI STUDI IPARTIMENTO DI DISTRIBUTED SYSTEMS
¢ % FIRENZE | Bt | REREIEL o e 5"'M0£" y J SNAp4CITY

——

'-M

upporting City Users using Pﬂ/ace Mobility
Prlvate Transport

— Parking status (DATEX I, ...)
— Saving car park
. PARKING

— Getting closer parking

— OBD2 data from your engine or fleet

— Getting parking forecast: short and long term

— Getting closer free space on parking

— Getting fuel stations location and fuel product prices
— Getting bike sharing rack status

— Searching Services along a path or closer to a point or
Service as Hotel, Restaurants, square, etc.

- £ || + Fuel Stations X

Closer @ Cheaperl: %

Parcheggio Stazione Firenze S.M.N.

e
527 08-0620:00

Andamento Giornaliero

— Getting closer cycling paths L oy
— Recharging stations: location and status

— Getting traffic information
— Heatmap where is safer to bike

aaaaaa
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Select an agency:
- Select an Agency - ~

Select a line:

- Select a Line - ~

| Select a route:

- Select a Route - ~

Select a bus stop:

L
s
oy <
- Select a Stop - ~ & o3
&
55

| Position of selected Busses

=
2

- Fortezza da
Basso

cLy

||

Quick address/location search

g
&
xl
= by,
5] o}
! exclude PoI: [ 2 gk

i
4% Mercato

) | E o Centrale

Actual Selection

To get the path from two points/POls: ([ ———

Path from here Path to here

Sports_facility: Area sportiva Canottieri di Firenze (dist:0,0001) ~

L]
S h O rte St fo r e d e St r I a n .| Tourist_trail: Firenze Card (dist:0,0002)
Tourist_trail: Il percorso del Principe - The Prince s way
{dist:n.00007 h

| —Path
From: PIAZZA DELLA STAZIONE, 42, FIRENZE

[ ] [ ]
—— Qu I ete St fo r p e d e St rl a n || To: LUNGARNO DEGLI ARCHIBUSIERI, 18, FIRENZE
| Route via:foot_shortest |
Search Path

— Shortest for private vehicles A

Length: 1262m arrival time:12:58:12 (00:14:24)

1.nd 305m (12:43:33) Giarding
1. foot 13m (12:43:42) Torrigiani ar

— Multimodal with Public Transportation £ s e

4. foot 35m (12:44:39) = Belvedere
5. foot 16m (12:44:50) |

ok fdmas.c

Oty

— Constrained routing
Search for POls along the identified Path! L2
http://www.disit.org/ServiceMap

Snap4cCity (C), Sept. 2024 59
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Getting location and description of Point of
Interests, POls: culture and tourism first

— Location, images, phone, URL, etc.
— Get image, video, audio,
Search for POls in areas and closer

Get routing to reach location or POI by
walking downtown

— searching Services along the path
Search for location, full text assisted
Leave a score, take a picture, etc.

Snap4cCity (C), Sept. 2024

Florence Bus | Tuscan Municipalities | Text Search | Events §}

Select an agency:
l- Select an Agency - v
Select a line:

- Select a Line - «

Select a route:

o 3.7701,11.2583
Address: VIA DELLA VIGNA VECCHIA, 15, FIRENZE
Path from here Path to here

ard (dist:0,0000)
gg z chi (d :0,0003)
il - Gia 010

bologna (dist:0,0003)
v

:; 4| CITY

Q—*dim_

B‘M

From: LUNGARNC AMERIGO VES|
To: VIA DELL'ACQUA, 5, FIRENZE

Search Path
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New way to access

* Searching for pharmacies and
hospitals

* Getting the closest hospital first
aid locations and status

e Getting real time updated
information about the first aid
status of major hospitals (triage)

W Oy 7T .l 18% M0 00:47

n1SerV|2| 2 su 2 dlsponlblll

— Trespiang ;‘5
OI'SO Pian di h:gg
Y4
P
=
/ #.p"
4
La Lasya* F <
4 -_:
Soccorso x

Piu vicini ®

Soccorso Azienda Ospedaliera Careggi
onto soccorso
68 m

Triage

B 222 s

o

i con pericolo di vita H
CODICE ROSSO g
{

EMERGENZA
accesso immediato

n rna
Casi con lesioni gravi ed eventuale
CODICE GIALLO alterazione di una o pid funzioni vitali
URGENZA
accesso rapido L'assistenza viene assicurata Stato | Priorita 2°
A s I IR =

4° 5°
Con Destinazione 0 1 0 0 0
In Attesa 0 1 1 0 0
In Visita 3 10 11 2 0
Oss. Temporanea 2 11 10 1 0
Casi in condizioni non gravi Totali 5 23 22 3 0

CODICE AZZURRO
NON URGENZA

La prestazione sanitaria
& di i

20-03-2017 00:37
feribile

T S —

Casi con problematiche risolvibili dal

medico curante, dalla quardia medica
CODICE BIANCO 0 da ambulatori specialistici
Tempi di attesa molto lunghi

Snap4cCity (C), Sept. 2024 62
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ACCesSsS at environme

Getting weather forecast for the next hours and

days

Getting alert information from Civil protection

Getting air quality status

Getting Air quality via heatmaps,
heatmap animation

Computing Air quality indexes
Computing Air quality predictions
Getting pollination status

getting actual weather status:

temperature, humidity, pressure, rain level,

etc.
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r

Codice Allerta Meteo :

Situazione attuale

Citta Temp. Pioggia
Arezzo 14
Firenze 12
Grosse t 13
i ND

= Quantita Polline x
Pollen Firenze
< Stazione monitoraggio polline
= Pollen Firenze x
< @ L K=
Alternaria A
Amarantacee —
Castagno —

Cup! acee/Tax: 0.7 _—
Fagacee —
Frassino 1.0 v

Graminacee 9.0 v
Oleacee 4.0 v
Olivo 3.0 v
Pinacee 3.0 ——
Plantaginac: 3.0 — ]
Poligonacee 0.3 -—
Quercia 3.0 —
Urticacee v
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Personalized suggestions

— The server provide suggestions in the user
context (location and time) arranged in a
number of categories

e Culture, mobility, food and drink, etc.
 Alerts: civil protection, city council, twitter data,
etc.

— The city user may reject some of them, thus
the suggestion engine learns about preferred
topics and category

Snap4cCity (C), Sept. 2024
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 The user are profiled to learn habits:
— Personal POl and paths
— Mobility habits
* Information and engagements sent to the city

users are programmed according to the user
evolution to:

— Stimulate virtuous habits - S ——
— More sustainable habits o ~

— More healthy habits, etc. | ——— -

— Get feedbacks |

— Provide bonus and prices, ... e

— Send alerts, ... . e -

Snap4City (C), Sept. 2024
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'-M

CUSNANcnv

) ‘ = ~ ) =
Mobile Apps, MicroApps,..
Web App HTML5, MicroApplications

[kma ity
~_'.‘ ¢ LS

Embed into Web pages

4 Distributed Systems and Internet Technologies L B
7 D Tu-mm-dnu iigance and Technclogts L2 SR | RN
e \5‘ ) Dopmm o{ln!amu tion Engineering (INFO) VIP oo

http:/iwww.disit. dmlo unifi.it

WOME ABOUT * RESEARCH  INNOVATION * EDUCATIONANDCOURSES * HOWTO ° EVENTS

City User

KM4CITY SERVICE MAP EMBEDDED

DISPONIBILE SU

P> Google play

#  Scaricada s ol im
o App Store .

L Scaricada
u Windows Store

e,

T gt i e

Moblle Appllcatlon

Monitoring
Administrator

\=4

Snap/KmA4City
Open Source
development | &8
tool kit =

;;;;;;

Swagger

Datalnspector

Snap4City (C), Sept. 2024
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¥ Giardino Di Boboli
Tipo: Digital Location

Descrizione: The Prince s Way ends in the Giardino
di Boboll, near the Grotta del Buontalenti, that is a
very masterplece of the Mannerist architecture and
sculpture

Descrizione: Il Percorso del Principe termina nel
Giardino di Boboll, nei pressi della Grotta del
Buontalenti, vero e proprio capolavoro dell
architettura e della scultura manierista

Mo

bile Apps

Q =
'3"‘ Choose & 0O C
2| » & ® Accommodation
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Calendario

Sereno
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Tuneln Radio Twitter
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P> Google play
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Engineering (DINFO)

” Scarica da

| ¢ App Store

EDUCATION AND COURSES HOWTO
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S
o 3

Embed into Web pages

ada
Windows Store

beL corso BQOZA DEALL A
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I Teat | Map dala 6 OpenSTaeTap comimbutors, CC-BY-SA, Imagery © Mapbox
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pased on Km4City engine on the back
documented: https://www.snap4city.org/404

ServiceMap tool to generate visually calls to exploit the Smart City API
in web and mobile applications
Documentation and examples:
— TC5.15 - Snap4City Smart City API Collection and overview, real time
— ServiceMap and ServiceMap3D, Knowledge Model, Km4City Ontology
— Knowledge Base Graphs and Queries: browsing and queries into the KB
The Alternatives:

— just Dashboards directly exploiting data on graphics and/or

— |OT Applications via Node-RED exploiting MicroServices also using the Smart
City APIs

Snap4City (C), Sept. 2024
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Federation of Smart City Services C SNABicr

'lmg

Semantic Reasoners  -rs5S

_’ "Cb)?;;m Gar r;‘c\n-Pg"OfI:,::;?t;‘ szt 7 .!. .Jm ; . °

KAy smer == * Km4City Semantic Reasoner
m A 1 ” “ LS if_—_:_r_"__ |l city APl it . . .
| rea * ServiceMap interoperability

* Seamless for multiple

Smart o
City AP! ~| Mobile Apps
* Smart City API
Smart el
City API N2 o a Super.
<SV2ORION . distr.ibuted qccess and
Smart City API sharing services

. e ke T e * Each city control its own data

Smart City ﬁ * Final user can pass from one
API - .
city / area to another in

D e IndEpEndent'service’ SN - - T seamless manner: without
changing the mobile Apps
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Federation of Snap4City vs ORION Broker
L& SNAD4<:|TV _
Federation Snap4City
EI Solutions
4200:4200 MONE[i{% 11y

Leap

8668:8668

27017:27017 Orion
Broker 1026:1026
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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

* 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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Federated ServiceMap and Smart City API

To improve scalability, fault tolerance and ;qi"j
federation among cities:

— One entry point Smart City API for all zones

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

— Multiple Knowledge base See performance assessment
At different levels:

— Among cities/regions é?ééwx
@

— Among data providers, Operators

By Means of:
— Smart City APl = Apps
— Smart City Ontology
— Dashboards/data analytics
— Organization independent
— CKAN via harvesting

Snap4City (C), Sept. 2024
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¢“SNAP/cny:

https://www.snap4city.org/d

Development Llfe-Cycle

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- +39-335-54A48474
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 Combining different
filters for selecting
entities from Smart
City APIs

* Be care: filtering too
much may lead to
empty set ©
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 REST CALL by category = JSON (Options in RED), they are REST ASCAPI calls
— Requesting a category, so that to see all Services of the same category (subNature)

* http://svealand.snap4city.org/ServiceMap/api/vl/?selection=59.581458578537955;16.71183586120606;59.62
875017053684;16.875171661376957&categories=Street light&maxResults=100&format=json
— Please note that in the MoreOption dashboard the GPS area is neglected
* https://servicemap.disit.org/WebAppGrafo/api/vl/?selection=43.64471;11.005751;43.89471;11.505751&cate
gories=Green areas&maxResults=200&format=json
— Please note that in the MoreOption dashboard the GPS area is neglected

* Custom PINS note: “selection” coordinates are used for collecting attributes in custom PINS. Other options
such as “maxDists” cannot be used in custom PIN. All parameters can be used in other cases.

» Different KB links are identified by their ASCAPI links: svealand.snap4city.org, servicemap.disit.org, ....

— Requests to SuperServiceMap for the network of Federated KBs by using /api/...........
Without prefixed KB to obtain merged results from more KBs. For example as:
» /api/vl/?categories=Air_quality_monitoring_station&format=json

* Please note that the direct links to the superservicemap can be of the form:
— https://www.disit.org/superservicemap/api/v1/? .....c.c.cccorinn...
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http://svealand.snap4city.org/ServiceMap/api/v1/?selection=59.581458578537955;16.71183586120606;59.62875017053684;16.875171661376957&categories=Street_light&maxResults=100&maxDists=0.1&format=json
http://svealand.snap4city.org/ServiceMap/api/v1/?selection=59.581458578537955;16.71183586120606;59.62875017053684;16.875171661376957&categories=Street_light&maxResults=100&maxDists=0.1&format=json
https://servicemap.disit.org/WebAppGrafo/api/v1/?selection=43.64471;11.005751;43.89471;11.505751&categories=Green_areas&maxResults=200&format=json
https://servicemap.disit.org/WebAppGrafo/api/v1/?selection=43.64471;11.005751;43.89471;11.505751&categories=Green_areas&maxResults=200&format=json
http://svealand.snap4city.org/ServiceMap/api/v1/?selection=59.581458578537955;16.71183586120606;59.62875017053684;16.875171661376957&categories=Street_light&maxResults=100&maxDists=0.1&format=json
https://servicemap.disit.org/WebAppGrafo/api/v1/?selection=43.64471;11.005751;43.89471;11.505751&categories=Green_areas&maxResults=200&format=json
https://www.disit.org/superservicemap/api/v1/
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How to Get the «Query» used in More Options (2b)

* REST CALL by ServiceURI = JSON (ServiceURI in RED), they are ASCAPI calls

~ Requesting SingleService

* https://servicemap.disit.org/WebAppGrafo/api/v1l/?serviceUri=http://www.disit.org/km4city/resource/ARPAT
QA _FI-BOBOLI&format=json

* https://servicemap.disit.org/WebAppGrafo/api/vl/?serviceUri=http://www.disit.org/km4city/resource/ARPAT
QA FI-MOSSE SV&format=json
* Different KBs links are identified by their ASCAPI links: svealand.snap4city.org, servicemap.disit.org,

— Requesting all loT Devices that have been produced by the same -

* https://www.disit.org/superservicemap/api/vl?selection=59.36535064975547:13.457822799682619:59.39031474260852
:13.566999435424806& model=SmartLightCapelon&format=json

— Please note that in this case the call is performed on the superservicemap, you can change to go directly on the right KB

— You can specific both category and model to be more precise and focused.

* https://www.disit.org/superservicemap/api/vl/?selection=36.8092847020594:12.216796875000002:42.71473218539458
:32.03613281250001&categories=Travel information&format=json&fullCount=false& maxResults=500& model=DOMESTIC
MOVEMENTS2013-2018 1620304406

— In this case, we have a double filtering for model and for categories, plus other constraints

— Please note that in the MoreOption dashboard the GPS area is neglected
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https://servicemap.disit.org/WebAppGrafo/api/v1/?serviceUri=http://www.disit.org/km4city/resource/ARPAT_QA_FI-MOSSE_SV&format=json
https://servicemap.disit.org/WebAppGrafo/api/v1/?serviceUri=http://www.disit.org/km4city/resource/ARPAT_QA_FI-MOSSE_SV&format=json
http://svealand.snap4city.org/ServiceMap/api/v1/?selection=59.581458578537955;16.71183586120606;59.62875017053684;16.875171661376957&categories=Street_light&maxResults=100&maxDists=0.1&format=json
https://servicemap.disit.org/WebAppGrafo/api/v1/?selection=43.64471;11.005751;43.89471;11.505751&categories=Green_areas&maxResults=200&format=json
https://www.disit.org/superservicemap/api/v1?selection=59.36535064975547;13.457822799682619;59.39031474260852;13.566999435424806&model=SmartLightCapelon
https://www.disit.org/superservicemap/api/v1?selection=59.36535064975547;13.457822799682619;59.39031474260852;13.566999435424806&model=SmartLightCapelon
https://servicemap.disit.org/WebAppGrafo/api/v1/?serviceUri=http://www.disit.org/km4city/resource/ARPAT_QA_FI-MOSSE_SV&format=json
https://www.disit.org/superservicemap/api/v1/?selection=36.8092847020594;12.216796875000002;42.71473218539458;32.03613281250001&categories=Travel_information&format=json&fullCount=false&maxResults=500&model=DOMESTICMOVEMENTS2013-2018_1620304406
https://www.disit.org/superservicemap/api/v1/?selection=36.8092847020594;12.216796875000002;42.71473218539458;32.03613281250001&categories=Travel_information&format=json&fullCount=false&maxResults=500&model=DOMESTICMOVEMENTS2013-2018_1620304406
https://www.disit.org/superservicemap/api/v1/?selection=36.8092847020594;12.216796875000002;42.71473218539458;32.03613281250001&categories=Travel_information&format=json&fullCount=false&maxResults=500&model=DOMESTICMOVEMENTS2013-2018_1620304406
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* Requesting get data single device (view on map, if format

HTML and not JSON)

Request to see the single device:

* https://svealand.snapdcity.org/ServiceMap/api/vl/?serviceUri=http://www.disit
.org/kmdcity/resource/iot/orionCAPELON-
UNIFI/CAPELON/5C0272FFFE894AF7&format=json&fromTime=3-day

e With ServerURI: http://www.disit.org/kmdcity/resource/iot/orionCAPELON-
UNIFI/CAPELON/5C0272FFFES894AF7

* From KB: https://svealand.snap4city.org
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https://svealand.snap4city.org/ServiceMap/api/v1/?serviceUri=http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/5C0272FFFE894AF7&format=json&fromTime=3-day
https://svealand.snap4city.org/ServiceMap/api/v1/?serviceUri=http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/5C0272FFFE894AF7&format=json&fromTime=3-day
https://svealand.snap4city.org/ServiceMap/api/v1/?serviceUri=http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/5C0272FFFE894AF7&format=json&fromTime=3-day
http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/5C0272FFFE894AF7
http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/5C0272FFFE894AF7
https://svealand.snap4city.org/ServiceMap/api/v1/?serviceUri=http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/5C0272FFFE894AF7&format=json&fromTime=3-day

https://svealand.snapdcity.org/ServiceMap/api/v1/?serviceUri=http://www.disit.org/kmdcity/resource/iot/orionCAPE

UNIVERSITA DIN Fo DISIT P “EE
DEGLI STUDI | pbanventooi DISTRIBUTED SYSTEMS
FIRENZE | BSfiSiumaone | FEENGSSEs e CITY .

LON-UNIFI/CAPELON/5C0272FFFE894AF7&format=json&fromTime=3-day

{"Service":
{"type": "FeatureCollection",
"features": [

{

"geometry":{ "type":"Point", "coordinates":[13.46701, 59.37458]},
"type": "Feature",
"properties": { "serviceUri": "http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/5C0272FFFES894AF7",
"serviceType": "Environment_Smart_street_light",
"name": "5C0272FFFE894AF7",
"typeLabel": "Smart street light",
"protocol": "ngsi",

"format": "json",
"model": "SmartLightCapelon2",
"producer": "Capelon",

"macaddress": "",
"brokerName": "orionCAPELON-UNIFI",

"ownership": "public",
"organization": "CAPELON",

"description": "",

"website": "",
"maintenanceUr

"maxCapacity": "",
"minCapacity": "",
"isMobile": "",

"nature": "Environment",

n, un
""",
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https://svealand.snap4city.org/ServiceMap/api/v1/?serviceUri=http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/5C0272FFFE894AF7&format=json&fromTime=3-day
https://svealand.snap4city.org/ServiceMap/api/v1/?serviceUri=http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/5C0272FFFE894AF7&format=json&fromTime=3-day
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Queries can be complex by geo-area, by cathegory, by IoT Device Model, a list of ServiceURI (all the same
kind), with filters by value on specific Variables (numeric, and textual in AND), QUERY:

https://www.snap4city.org/superservicemap/api/vl/iot-search/?selection=43.77;11.2&maxDists=700.2&model=CarPark

https://www.snap4city.org/superservicemap/api/vl/iot-
search/?selection=42.014990;10.217347;43.7768;11.2515&model=metrotrafficsensor&valueFilters=vehicleFlow>0.5;vehicleFlow<
300

https://www.snap4city.org/superservicemap/api/vl/iot-
search/?selection=43.77;11.2&maxDists=200.2&model=metrotrafficsensor&valueFilters=vehicleFlow>10;vehicleFlow<400&service
Uri=http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO1;http://www.disit.org/km4city/resource/iot/orionUNIFI/D
ISIT/METRO10;http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO11;http://www.disit.org/km4city/resource/iot/o
rionUNIFI/DISIT/METRO13;http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO14;http://www.disit.org/km4city/re
source/iot/orionUNIFI/DISIT/METRO15;http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO16;http://www.disit.or
g/kmdcity/resource/iot/orionUNIFI/DISIT/METRO17;http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO18;http://
www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO19;http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/MET
RO2;http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO20;http://www.disit.org/km4city/resource/iot/orionUNIFI
/DISIT/METRO21;http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO22;http://www.disit.org/km4city/resource/io
t/orionUNIFI/DISIT/METRO23;http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO24;http://www.disit.org/km4city
/resource/iot/orionUNIFI/DISIT/METRO25;http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO26
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* ServiceMap (specific KB) and Query service

— The Query performed is saved and can be recalled with a QuerylD, valid for that
specific KB, and not accessible via SuperServiceMap / Federated KB

— The QuerylD is communicated via email

— Specific REST Call with HTML is also provided to change the Query in server
associated with the QuerylD received

* Query ID (only Read and Read/Write of the query)

e https://servicemap.disit.org/WebAppGrafo/api/vl/?queryld=1c8111893d40a2bb0
7a2078ffe299ced&format=json

e Cannot be used for Custom PINSs.

 Cannot be used to get data via ServiceMap since the Query ID is KB based
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https://servicemap.disit.org/WebAppGrafo/api/v1/?queryId=1c8111893d40a2bb07a2078ffe299ced&format=json
https://servicemap.disit.org/WebAppGrafo/api/v1/?queryId=1c8111893d40a2bb07a2078ffe299ced&format=json
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« Commands for Special Tool:
— Traffic Flow tool: https://firenzetraffic.km4city.org/trafficRTDetails/roads/read.php
— Scenario tool: /scenario/
— Whatif tool: /whatif/

 Heatmaps, see Data Analytic part of the training for the several versions
which can be used:

— https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&Iaye
rs=PM2 5Average24HourFlorence

— https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&Iaye
rs=denseNO2 Firenze IDW

— WMSServer that is a GeoServer may be different for different installations of Snap4City
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https://firenzetraffic.km4city.org/trafficRTDetails/roads/read.php
https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&layers=PM2_5Average24HourFlorence
https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&layers=PM2_5Average24HourFlorence
https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&layers=denseNO2_Firenze_IDW
https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&layers=denseNO2_Firenze_IDW
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* Time Series are attached to Devices which are identified by

ServiceURI
* To Access at the Time Series (also called real time data) you can

1. From loT App use the block «service info dev» in this case, you automatically access
to your private and delegated data. You do not need to perform the authentication since it is performed

directly from the microservice loT App context, both on cloud and on edge

2. From Python/Rstudio, Web and Mobile App, you can call Smart City
API, see in this section and in Part 7 of the course.
3. Retrieve data from loT App and pass them to Python/Rstudio as

presented in other sections. This approach is viable for small amount
of data, such as some thousands. For larger amount of data or to be

more efficient we suggest to use case (2) which is a direct access to the

Smart City API.
Snap4City (C), Sept. 2024
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These API allows to find «loT devices» matching a specific query on the dynamic data

On the last values
On a temporal range

For example:
Find all weather sensors with a last temperature value greater than 35
- Find all weather sensors that last week had a temperature greater than 38
The APl over a temporal range can return the list of matching devices or a list of

dynamic data records matching the query
— thelist of times when temperature was greater than 38
These APIs for performance reason query only the OpenSearch index and have some

limitations
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- The base url is https://www.snap4city.org/superservicemap/api/vl/iot-search/?...

«  Query params are similar to other apis:

—  selection=...
. A GPS point <latitude>;<longitude>

. A GPS rectangular area <lat1>;<long1>;<lat2>;<long2>
. A service uri (uses its lat;lon position)
s More complex geographic filters are not supported

—  maxDists=..

. Maximum distance in km from the GPS point (default 0.1 km)

—  categories=...

. A list of categories as nature and subnature separated by ";"
—  model=...
. Search for devices of a specific model (only one allowed)
—  serviceUri=<suril>;<suri2>...
. Filters on specific service uris
= text=...
. Filters using keywords and phrases to be searched in any string value of the device (phrases are delimited by "...")
—  valueFilters=<cond1>;<cond2>;...
. A set of conditions in AND on specific values (the verification of equal condition is «=» or «:» depending on the data type)

— <value name>:<string> (ex. Status:Active)
— <value name>(=|<|<=|>=|>)<number> (ex. temperature>38)

Snap4City (C), Sept. 2024
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Other query params:

fromResult=...
. Start from a result at a given position (starting from 0)
maxResults=...
. Maximum number of results returned (default 100)
values=...
. Report data of only specific fields, separated by «;» (e.g. temperature;humidity) if omitted all fields are reported
sortOnValues-=...

. Allow to sort results on a specific field, if omitted are sorted by distance from the GPS point, adding «:asc» or
«:desc» sort direction can be provided (e.g. temperature:asc)

notHealthy=true

. Reports only sensors that are now considered unhealthy as have not provided data in the expected next time

For more details see the documentation:
https://www.kmdcity.org/swagger/external/#/I0T Search/get iot search
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Find all with last values of temperature in [25,30] and humidity
greater than 50

GET https://www.snap4city.org/superservicemap/api/vl/iot-search/?
&
valueFilters=temperature>=25;temperature<=30;humidity>50

Only GeoJSON response

https://www.snap4city.org/superservicemap/api/vl/iot-
search/?categories=Weather sensor&valueFilters=temperature>=25:temperature<=3

0:humidity>50
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https://www.snap4city.org/superservicemap/api/v1/iot-search/?categories=Weather_sensor&valueFilters=temperature%3e=25;temperature%3c=30;humidity%3e50
https://www.snap4city.org/superservicemap/api/v1/iot-search/?categories=Weather_sensor&valueFilters=temperature%3e=25;temperature%3c=30;humidity%3e50
https://www.snap4city.org/superservicemap/api/v1/iot-search/?categories=Weather_sensor&valueFilters=temperature%3e=25;temperature%3c=30;humidity%3e50
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"features": [
i
"geometry " {
"coordinates": [
18.5224,
42,794
1.
"type": "Point"”
"properties™: {
"date time": "2223-87-27TE2:3£:22.008Z",
“"deviceModel™: "Sirsensors”,
"deviceNama" : "SIRSensor TOosllegasiliza2™,
"expected_next_date_time": "2823-87-27T@5:45Z"7,
“"nature”: "Environment"™
"organization™: "DISIT™,
"serviceUri": "http:/ S waww.disit.org/kmdcity/resourcefiot/orionUNIFI/DISIT/SIRSensor TOS11888512™,
"subnature”: "kWeather_ sensor”,
“walues": {
“"dateObserved”: "2023-87-27TA8:28:808.888Z2",
"humidity": 57,
"rainDeltals™: 8,
"temperature™: 28.6,
"windDirection": 346,
"windGust™: 3.4,
"windSpeed”: 1.8
by
I

"type": "Feature"

"geomatry T {

Trmamnddi natas™ - T
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"fullCount":
"type": "FeatureCollection"
"features": [ {
"type": "Feature"
"geometry": { "type": "Point", "coordinates": [10.5224,43.794] },
"properties": {
"date_time": "2023-07-26T07:00:00.000Z",
"deviceModel": "SirSensors",
"deviceName": "SIRSensor_T0S11000512",
"expected_next_date_time": "2023-07-26T07:157",

"nature": "Environment",

"organization": "DISIT",
"serviceUri": "http://www.disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/SIRSensor_T0S11000512",
"subnature": "Weather_sensor",
"values": {
"dateObserved": "2023-07-26T07:00:00.000Z",
"humidity": 59,
"rainDeltal5": 0,
"temperature": 27,
"windDirection": 340,
"windGust": 2.2,
"windSpeed": 1.3
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Results can be paginated using
_ fromResult=... (first result to be returned starting with 0)
~ maxResults=... (page size)

The total results is reported in the fullCount field of the results.

To get page p (1..n) of results (with page size 50)
_ P &fromResult=(p-1)*50&maxResults=50

Snap4City (C), Sept. 2024
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Find all instants where a has temperature in [25,30] and humidity
greater than 50 in the last 7 days

GET https://www.snap4city.org/superservicemap/api/vl/iot-search/time-range/?
fromTime=7-day&

&
valueFilters=temperature>=25;temperature<=30;humidity>50

Only GeoJSON response

https://www.snap4city.org/superservicemap/api/vl/iot-search/time-
range/?fromTime=7-

day&categories=Weather sensor&valueFilters=temperature%3E=25;temperature%3
C=30;humidity%3E50
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"fullCount": 122339,

"type": "FeatureCollection"

"features": [ {
"type": "Feature",
"geometry": { "coordinates": [ 9.23375, 45.47745 ], "type": "Point" },
"properties”: {

"deviceModel": "Arduino Uno",

"deviceName": "stationel",

"nature”: "Environment",

"organization": "DISIT",

"serviceUri": "http://www.disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/station@l",
"subnature": "Weather_sensor",

"values": {
"date_time": "2023-07-26T08:44:56.791Z",
"expected next date time": "2023-07-26T08:45:06.791Z",
"humidity": 86,
"temperature": 30

}s
}s
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Find all with at least one time with temperature in [25,30] and
humidity greater than 50 in the last 7 days

GET https://www.snap4city.org/superservicemap/api/vl/iot-search/time-range/?
fromTime=7-day&
aggregate=true&

&
valueFilters=temperature>=25;temperature<=30;humidity>50

Only GeoJSON response
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"sumOtherDocs": 10771,
"type": "FeatureCollection"

"features": [

{
"geometry": { "coordinates": [9.23375, 45.47745],"type": "Point"},
"properties": {
"aggregationCount”: 44870,
"deviceModel": "Arduino Uno",
"deviceName": "statione3",
"nature": "Environment",
"organization": "DISIT",
"serviceUri": "http://www.disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/station@3",
"subnature": "Weather_sensor"
s
"type": "Feature"
¥

- Returns the first 100 devices matching the request, «<sumOtherDocs» is the number of matching
records that are left out in the aggregation process, meaning that there are more than 100 device,
adding maxResults=200 in the request the sumOtherDocs become 0 meaning that all matching data is
aggregated in the results.

- No pagination is possible for aggregated results.
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Report only limited static data of matching devices (model,
nature, subnature, geographic position)

Limited geographic queries (no polygon or line search)

In case of private data, the owner and the delegated users can
access the data but if the owner or the delegations change

these applies only to newely submitted data (old data can be
accessed only by old owner or old delegations)
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e the black continuous line (push) will be used to send some data on the platform broker with a REST call which has to be Authenticated and
Authorized according to the Openld Connect as explained later, and would be in the form of:

e https://<platformdomain>:8443/orionbrokerfilter/vl/updateContext

e Orinthe form for non TSL protected interaction:
o http://iot-app.snap4city.orq:80/orion-broker/v1/updateContext?elementid=ELEMENTID&k1=K1&k2=K2

e the black dashed line (pull) will be used to request some data from the platform by using a REST call to smart city APl (Authenticated and
Authorized according to the Openld Connect as explained later), in the forms:
e viaregular Smart city APl by category, etc.
o http://svealand.snap4city.org/ServiceMap/api/v1/?selection=59.581458578537955;16.71183586120606;59.62875017053684,16.
875171661376957&categories=Street light&maxResults=100&format=json

e ViaSuper
o https://www.disit.org/superservicemap/api/vl/?......

e Via Super by values
o https://www.snap4city.org/superservicemap/api/vl/iot-search/?selection=43.77:11.2&maxDists=700.2&model=CarPark

— https://www.snap4city.org/superservicemap/api/vl/iot-
search/?selection=42.014990:10.217347:43.7768:11.2515&model=metrotrafficsensor&valueFilters=vehicleFlow>0.5:vehicleFlow<300
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e the red dashed line (push) will be used to send some data from the platform (from an Orion broker) to some stable IP client or
other machine for machine-to-machine communication

e As a first step the client has to subscribe to some entity on the Orion Broker passing its IP where the broker will have to send
the data in push

o The POST will be in the form of /vl/subscribeContext passing as parameters: elementid (the device ID, and K1, K2) or TSL

approach

o curl -X POST "https://brokerl.snap4city.org:8080/v1/subscribeContext?elementid=mypersonaldatatester-
device&k1=4e0924a8-fdd6-49cf-8d4a-f49cb5710d8b&k2=240567da-64a4-43b3-8ac9-1265178f3cbe" -H "accept:
application/json" -H "Content-Type: application/json" -d

"\"entities\":[{\"type\":\"Ambiental\",\"isPattern\":false,\"id\":\"mypersonaldatatester-
device\"}],\"attributes\":[\"temperature\"],\"reference\":\"http://prova/\",\"duration\":\"P1M\",\"notifyConditions\":[{\"
type\":\"ONCHANGE\",\"condValues\":\"temperature\"}],\"throttling\":\"PT10S\"}"

e Then the broker will send the messages to the subscribed client

e it could be possible to have this kind of push also by using Kafka and/or WebSocket, but this is possible with simple and direct
exposed API to all Snap4City platforms.

* The external APIs of Snap4City are documented in Swagger

* https://www.km4city.org/swagger/external/index.html
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» Each entity in Snap4City is created as private and can be only visible/editable only for its owner,
the so-called Creator.
— The Owner/creator can pass the ownership to some other user of the same Organization.
— Each entity in Snap4City provide a specific graphic user interface to change the ownership for: loT
Device Models, Dashboards, IoT Apps, etc.
* Once the Ownerships is passed, the former Owner/creator loses the possibility of editing and
view the entity.

 The Owner of an loT Device/Entity Instance can provide grant rights

to other users.

— READ_ACCESSS: means to be capable to read data messages of a device/Entity Instance even if you
are not the Owner. This grant allows you to create devices/entities which can read from one or
several users.

— READ_WRITE: means to be capable to send new messages on that device/Entity, and also to read the
data provided. This grant allows you to create devices/entities which can receive messages / data
from one or several users.

— MODIFY: means to have the right to modify the device/entity structure. This grant is quite strong and
should be carefully used and in general the Owner should be conceptually the only one authorized to
change the device / entity structure.
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A user A creates a device, and post data for it, and it is interested to communicate the data to
many users at which the user A provide READ_ACCESS.

— To this end, A has to know the UserName of the platform to create the delegations.

A user A creates a device to receive messages notifications from many users. A sort of mailbox
for receiving some event notifications.

— To this end, user A provide READ_WRITE grant to each of them. They are going to write their
messages on the same mailbox, with the hope to avoid them to send messages at the same time
stamp.

— A can read the message notification and can overwrite them to confirm their reception.

* |f all the loT Devices/Entitylnstances produce by a given Device Model are for instance

userprofiles of some application, they can be searched and listed by all users having at least the
READ_ACCESS to those devices.

— The platform provides a Search block in loT App / Proc.Logic, as well as Smart City API as query by
model.

— In both cases, the user performing the query will receive back only the device he/she created and
those that have been delegated to him.
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Management
Add authentication to applications and
secure services with minimum effort.

https://www.keycloak.org/

@ https://www.postman.com/
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Authentication Code Flow Protocol Implicit Flow Protocol referred to as

(confidential application)

* For Web Application with Server

Side functionalities or native
applications, including services
towards mobile applications

Single Page App
* For Web Application without
Server Side functionalities

Direct Grant with username/password

(public applications)

e Less secure: It’s not recommended to
use this flow unless you absolutely
need to

* For Front-End Web Application that
do not have Server Side
functionalities.

e JavaScript can do only this kind of
applications
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Authentication Flow Protocol

(confidential application, Web'Server Application)

Step1l The Web Server Application provides a way to securely store
information, and provide service to your users via HTML pages

* In particular: client_id and client_secret are secured on the WSA
— They have to be requested to the snap4City platform organization

— Snap4City has to know the redirect uri of your Application Server to complete
the round and provide back the information

* This approach is valid for application servers which provide html pages
to your users, while this information is saved into the Applications
Server which also interact with the Snap4City Platform

— It in practice the same approach used by the Dashboard manager to provice
access to the dashboard at the users.
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Client id
e The HOW TO manual for RootAdministrators to create a client_id can be recovered
from: https://www.snap4city.org/1029
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Authentication Flow Proetocol, step 2
Step2

Web
browser

2. auth(state,client_id,
redirect_uri,scope)

3. redirect(state,code)

g

Service

4.auth(code,redirect_uri,
client_id, client_secret)

g.return accessToken

Identity
provider °

=YCLOAK
¢“SNAP/crry

Snap4cCity (C), Sept. 2024

the user login is redirected to the
identity provider

2) Given the client_id of the
application and the client_secret
(in the diagram called code)

5) The Service get the AccessToken

Then the Service can pose any API
rest call to get data for the User
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e The access token is in the format of JSON Web Tokens w= &

" Ny
https://jwt.io/
The access token was:

eyJhbGciOiJSUzI1NilsInR5cCIgOiAiSIdUliwia2lkliA61CJOZVBpSFRVREtIbWZzbI9hREtETGpGTHFKQXIUTXNNW,ZjS1IMeGR0S29zIn0.ey)qdGkiOilyZGQ
XYmVkZC1jODImLTRjY2QtODM3MS1ImN2Y20WY50TU2Y|liLCJIeHAIOjE2NZEINTMxMjgsIim5iZileMCwiaWFOIjoxNjexNTUxNjl4LCJpc3MiOilJodHRw
czovL3d3dy5zbmFwWNGNpdHkub3JnL2F1dGgvemVhbG1zL21hc3RlcilsiImF1ZCl6ImplcHIOZX)odWItcGOudGR1Z2FyZClsInN1YilelmQzZmMyNmI3LW
QIMTktNGImYy040GEXLWU10OWMWNDRMNjcxNClIsInR5cCl6lkJIYX]IcilsimF6cClelmplcHI0ZXJodWItcGOudGR1Z2FyZClsImF1dGhfdGItZSI6MCwic
2Vzc2Ivbl9zdGFOZSI6II00ODJIZTNILTBKYTUtNDNKkZS04MzMwLTBiMzIJmNjQOZmIlyZSIsimFjcil6ljEiLCIhbGxvd2VkLW9yaWdpbnMiOltdLClyZWFsbV9h
Y2NIc3MiOnsicm9sZXMiOlsiQXJIYU1hbmFnzZXIiLCJ1bWFfYXV0aG9yaXphdGlvbildfSwicmVzb3VyY2VFYWNjZXNzljp7ImFjY291bnQiOnsicm9sZXMiO
IsibWFuYWdILWFjY291bnQiLCJtYW5hZ2UtYWNjb3VudC1saW5rcylsinZpZXctcHIvZmIsZSIdfX0sInlvbGVzljpblkFyZWFENYW5hZ2VyliwidW1hX2F1d
Ghveml6YXRpb24iLCIvZmZsaWS5IX2FjY2Vzcy)dLCIuYW1lljoic3VybmFtZSIsInByZWZlcnJIZF91c2VybmFtZSI6InRIc3R3YXNOZSIsImZhbWIseVIuYW 1]
oic3VybmFtZSIsimVtYWIsljoidGVzdHdhc3RIQGdtYWIsLmNvbSI9.RE7wWhLSrXRpf3uXFV32rVb90YHY4GWO0g0870S_k-p79Q84twdQswu-
80aATObV1RKepOgpRKZpWAsBWcHwWrWEeDDNadUbven-GmUTOqgfZRTpRzn2N8JfpgHGal2sC4-

ThstkKxgH99fkl6e 9ubZ0z4G9zWHQRrIHTcEmReYfazOnutdmgSXOF-
ErM8eO09vRPMUMWBN5y7ZUm8re7CH6UPZNb15P4dXUnfR_zZK3gw8tyUyXdkHSSYTZrtj3fFbVjg3zxzV1Do2al-
BpqS7quiCyHMGOqInYriWZKSARUyzjulL1QqBoSS6_xTe25wyizvwZ1BwHoeak400RcOlgAgw
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Crafted by '.“! auth©

by Okt

Algorithm RSZ256

Encoded Decoded

HEADER:

"eyJhbGciOiJSUzITNiIsInR5cCIg0iAiS1dUTLL
wia2lkIiA6ICJOZVBpSFRVREtibWZzb19hRETET

GPGTHFKQX1UTXNNWjZjS11MeGR0S292In8 . ey Jq St e
dGKiOiIyZGQxYmVKZCT1jODImLTRjY2QtODM3MS1 'kid": "NePiHToDKbmfsn_aDKDLjFLgJAynMsMZEcKYLxdhKos
MNZ2YZ20WYS0TUZ2Y jIiLCJ1eHALIOJE2NZETNTMXMj )

gsImSiZiI6MCwiaWF@I joxNjecxNTUxNjI4LCJpc P LOAD:
3MiOiJodHRwczovlL3d3dy5zbmFwWNGNpdHkub3Jn

L2F1dGgvemVhbG1zL2The3R1ciIsImF1ZCI6Imp {
1cH18ZXJodWItcG9udGR1Z2FyZCISINN1YiI6Im . SN S cr e e Tenene
QzZmMyNmI3LWQITMTKEtNGJImYyB40GExLWUTOWMwN nbf
DRmNjcxNCIsInR5cCI6IkJ1YXJ1lciIsImF6cCIb6 tat s 1esestee

Imp1cH1BZXJodWItcGO9uUdGR1Z2FyZCIsImF1dGh
fdG1tZSI6MCwic2Vzc21vb1l9zdGFBZSI6IjIB0D
JIZTNiLTBKYTULNDNKkZSB4MzMwLTBiMzJmNjQBZ
MIyZSIsImFjciI6IjEiLCJhbGxvd2VKLWOyaWdp
bnMiOltdLCJyZWFsbV9hY2N1lc3MiOnsicm9sZXM
1i01siQXJ1IYUThbmFnZXIilCJ1bWFTYXVBaG9yaX
phdGlvbiJdfSwicmVzb3VyY2VTYWNJZXNzIjp71I
mFj¥291bnQiOnsicm9sZXMi01sibWFuYWd1LWF j
¥Y291bnQilLCJtYWShZ2UtYWNjb3VudCl1saW5rcyl
sIn/p/XctcHJv/Z/mls/7S IdfX8sTnJvbGYVzTipbTk

AreaManager
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Single Page App
* The Single Page has no secure way to store information on client side
* All the secret information is maintained on the Identity Provider side

* The Single Page has to bring the
login on the ldentify Provider, which
redirect on the applications

1. auth(state,client_id,
redirect_uri,scope)

2. redirect(state,code)

Web
Browser 3.auth(code, redirect_uri,

* The process follow the above

client_id) Identity
Single provider presented approach
pagcapp 4.return accessToken . . .
i * Given the client_id of the

application, the users can get the
accessToken to make requests.
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Two Simpler Cases

* Public Applications * Implicit Flow Protocol

client_id, username,
password, grant_type

client_id, client_secret,
username, password
grant_type

Client, _
Mobile Identlty

Provider

|dentity

515, e Provider

Access token, refresh
token, expires,...

Access token, refresh
token, expires,...
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Public App ]caﬁ]onsl

https://www.snap4city.org/auth/realms/master/protocol/openid-connect/token

— v https://www.snap4city.org/auth/reaims/master /protocol/openid-connect/token
—
Params Authorization Headers (8) Body e Pre-request Script Tests Settings Cookies
none form-data @ x-www-form-urlencoded raw @ binary » GraphQL
KEY VALUE DESCRIPTION coe Bulk Edit
client_id —

(I

Body

grant_type password

username ] client_id, username,
assword
p_' _ password grant type

Cookies Headers (6) Test Results &2 sStatus: 200 OK Time: 44 ms Size: 2.87 KB Save Response v

Pretty Raw Preview Visualize JSON = © Q

1
2

W

0 b

&
“access_token": "eyJhbGciOiJSUzIINiIsSINRS5cCIg0iAiS1ldUIiwia2lkIiA6ICIOZVBPSFRVREtLibWZZbl9hRELETGPGTHFKQXIUTXNNWIZiS11MeGR0S292zINn0.

eyJadGkiOiIyZGQxYmVKZCAFODImMLTRIY2QtODMIMSImN2Y20WYS0TU2YFIiLCI1eHAIOFE2NZEANTMXMIEsImSiZiI6MCwiaWFOIjoxNJexNTUXNFISLCIpc3MiO0iJodHRweczovL3d3dySzbmFWNGNpdHkub3JInL2F1dGgvemVhbGizL21he3R1ci
IsIMF1ZCI6ImplcH1OZXJodWItcGOUdGR1Z2FyZCISINNIYiI6ImQzZmMyNmISLWQIMTKENGIMYyO30GEXLWULOWMWNDRMNFCcXNCISINRSCcCI6IKkILIYXI1ciISImMF6cCI6ImplcHIOZXIodWItcGOuUdGRI1Z2FyZCIsImF1dGhEdGltZSI6MCwic2Vz
c21lvbl9zdGFOZSI6IFIGODIiZTNILTBKYTULNDNKZS@AMzZMWLTBiMzImMNIQOZmIyZSIsImFjciI6IFEILCIhDGXVA2VKLW9yaWdpbnMiOltdLCIyZWFsbVOhY2N1c3MiOnsicm9sZXMiOlsiQXI1YULhbmFNZXIiLCI1bWFEY)
JdEfSwicmVzb3VyY2VEYHNFZXNZIjp7ImFiY2910nQiOnsicm9sZXMiOlsibWFuYWd1LWFjY291bnQilLCItYWShZ2UtYWNib3VudCisaWsxcyIsInZpZXctcHIVZmlsZSIdEX0sInIvoGVzIipbIkFyZWFNYWShZ2VyIiwidiwat
b23ilLCIvZmZsaWb51lX2FjY2VzeyJdLCIuYWIlIjoic3VybmFtZSISInByZWZ1cnJ1ZF91c2VybmFtZSISINR1C3R3YXNOZSIsImZhbWlseVouYrilIjoic3VybmFtZSIsImVtYWlsIjoidGVzdHdhec3R1QGAtYWlsLmNvbSJI9.
RE7whLSTXRpEf3uXFV32xrVb9OYHYAGHOERE70S_k-p79Q84twdQswu-80aATObDVIRKepOapRKZpWASBWCHWXWEeDDNadUbven-GmUTOQEZRTpRZN2N8IfpqHGaI2sC4-ThstKxgH99fkI6e _QubZ0z4G9zWHQRTIHTcEmReYfa:z
e09VvRPMUMWBNSy7ZUm8xe7CH6UPZND15PAdXUNER_2ZK3gwB8tyUyXdkHSSYTZxti3£FbVijg32x2V1D02al-BpqS7quiCyHMGOQINYriWZKSARUYy=zjulL1QaeBoSS6_xTe25wyizvwZiBwHoeakd®oRc@IgAgw”,

"expires_in": 1500,

"refresh_expires_in": 2073600,

“"refresh_token": "eyJhbGciOiJSUzIAINiIsSINRS5cCIg0iAiS1dUIiwia2lkIiA6ICIOZVBPSFRVRELiDWZZb1I9hRELETGPGTHFKQXIUTXNNWIZiS11MeGR0S2921In0.

eyJadGkiOidFNmIyMTKOYi01ZTVILTRIYZAtOTCINYOWMTRIMZg4NMQ3M2UiLCI1eHAI0FE2NZM2MIUYMIgSIMEiZiT6MCwiaWFOIjoxNFexNTUXNFI4LCIpc3Mi0iJodHRwezovL3d3dy52bmFWNGNpdHkub3InL2F1dGgven P U S -I— M A N

IsImF1ZCI6ImpAcH1OZXIodWItcGOUdGRIZ2FyZCISINNIYiI6ImQzZmMyNmISLWQAIMTKENGIMYYOI0GEXLWULOWMWNDORMNFCXNCISINRScCI6I1I1ZNnI1c2gilCIhenAiOilqdXBSdGVyaHViLXBvbnRkdWdhemQiLlCIhdXRe
c3Npb25£fc3RhdGUi0iIyNDgyYmUZYiOWZGELLTQzZGUtODMZMCOWY IMYZIYONGZiMmUiLCIyZWFsbVOhY2N1c3MiOnsicm9sZXMiOlsiQXI1YULhbmFNZXIiLCI1bWFEYXVRaG9yaXphdGlvbiddESwicmVzb3VyY2VEYWNID . e o e oo e

QiOnsicm9sZXMiOlsibWFuYldl L\\F]Y291bn01LCJtYUShZZUtYhNjb3VudC1sa\l$tcyIsIW4
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Implicit Flow Protocol|
For some client_id the client_secret are needed

POST v https://www.snapdcity org/auth/reaims/master/protocol/openid-connect/token

Params Authorization Headers (9) Body e Pre-request Script Tests Settings

N

® none @ form-data @ x-www-form-urlencoded @ raw @ binary @ GraphQL

KEY VALUE DESCRIPTION

grant_type password

usemame

passwor =

(U IR

ody Cookies Headers (6) Test Results Ca Swtus:- 20006 Time: 109ms Saze: 273XK8  Save Response v
Pretty Raw Preview Visualize JSON = S Q
"access_token™: “eyInbGciOilSUzIINAISINRSCCIGOLALSIOUT iwia21kIiAGICIOZVEOSFRVREL IDHZZOIINRELETGOGTHFKQXLuTIOMNMIZIS1 IMeGROS292 In@. ey IqOGKk S04 11 Y2YIONY 2 Yy 1nMGE 1L TR ZGULOWMINY 1IN ESYWQyNTF 1ZDMELCI 1eHALC

“expires_in": 1500,

"refreIR ENPITE L in": 2073600,

“refresh_token": “eylhoGciOilSUzIINIISInRScCIgOiAISIaUTiwia2lkIiASICIOTVEpSFRVRETIDNZZDIGNRETETGRGTHFKQXIuTXMNNIZ S 11MeGROS2921n0. ey ) QaGki0i JmMic Ym)kNSSyNa YL TR IMTULOGMSZ i0400¢ 3Z0INTWY2YIQILCI deHAl
“token_type~: “Dearer”,

L T S R

POSTMAN
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e Access tokens have typically of short duration
— Once the access token is expired,

— The refresh token can be used to request another fresh access token and this
can be done at the endpoint

* https://www.snap4city.org/auth/realms/master/protocol/openid-
connect/token/

* With the parameters reported in the next slide

Snap4cCity (C), Sept. 2024
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https://www.snap4city.org/auth/realms/master/protocol/openid-connect/token/
https://www.snap4city.org/auth/realms/master/protocol/openid-connect/token/
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POST w https:{fwww.snapdcity.orgfauth/realms/master/protocol fopenid -connect/token/
Params Authorization Headers (8) Body e Pre-request Script Tests Settings Cookies
none form-data @ x-www-form-urlencoded raw binary GraphQL
KEY VALUE DESCRIPTION seo  Bulk Edit
client_id e
grant_type refresh_token
sCope apenid profile
refresh_token eyJhbGelOlJSUzINIlsinRScClgQiAisSidUliwia2IkiASICJOZVEBpSFRYRELIDWZ
Key Value Description
Fody Cookies Headers (5) Test Results @’3 Status: 200 OK  Time: 11ms  Size: 2.75 KB Save Response
Pretty Raw Preview Visualize JSON = 5 C
1 |
2 "access_token”: "eylhbGciOilSUzIANiIsInREcCIgDiAiSldUTIiwia2lkIiA6ICIOZVERSFRVRELibWZZzbl19hRETETGpGTHFKQXIUTHNNW]ZjS11MeGR0S292INnE.
eylgdGki0iIhMDVIMzRhZi05NzN1LTQzY2t0DIvMyImNFAxNIkzM2QIM{QiLCI1eHAIOJE2NzEINTOIMjASIMSiZiToMCwiaWFOIjoxNexNTUzMiIwL CIpe3Mi0ilodHRwe zovL 3d3dySzbmPwlNGNpdHkub3InL2F1dGgvemyhbGlzL21he3R1ci
IsImF1ZCI6ImplcH1BZXJodWItcGIudGR1Z2FyZCIsInNLYiT6ImQzZmMyNmISLWILIMT KNG ImYyB40GEXx LIWULOWMWNDRMNjcxNCIsInR6cCI&TIkIIYKIlciIsImFacCI6ImplecHIBZX JodWItcGIudGRIZ2FyZCIsImMFLdGhEdGT +7 2T aMrms ~

c21lvblozdGFRZSI6ImMxZTYMN2YS LIWVmY ZUtNGImY 1B5YTVILTOxMzA2Y TewMik1ZCIsImFiciIsIEiLCIhbGxvd 2VkLISyaWdpbnMioltd LC Iy ZIF sbvohY2N1le3Mionsicm9sZXMi0l s iQXI1YULhbmFnZXIiLCI1bWF Y XVE
JdESwicmVzhaVyY2VEYWNIZXNzIjp7 ImFjY2910nQi0nsicm9sZ2XMi0lsibWF uYWd 1 LWF Y 291bnQil CItYWEShZ2UtYWN jb3VudCisaksrcyIsInZpZXctcHIvEmlsZ31dEXBsInIvbGYz I jpbIkFy ZWFNYWShZ2Vy T imidWlhX2
b24iLCIvEmZ=als1X2F Y2V zey JdLCIuY1lIjoic3VybmFtZSIsInByZWZ lenllZF9le 2VybmFtZSI6INR1c3RIYENGZSIsImZhbWlseVouYWilIjoic3VybmFtZSIsImveYlsIjoidGVadHdhe3R1QGAEYWlsLmNvESIS .
EkqgNELFVYvZBMZUVBow3irfx ) rvgYhaTayVwkFWATDmS4bBhUnmedY1CnpZ 7VwQaoZYDDm)1dD5bmBbSjpcSHO -5aZ4PRs-YeY9Gab 0ty Sy _oXmW__yyBEtnTO3N-20FVINvhYggHhlTSkjwNTEI sxSBaqwsJXROLVKeiEINGI7I-
GE-3DMLCinLRbvN1X_YkEZCPB8koBS6FXpQliZr6Flbpll2t0hsgkeadYoviALZST0386Z5- hehSCATEFtEaA2SzmeMyvnnuaiALPIBCSXCXwyBBrbOmLYQ-dJEL_d4gWnDyl9FaERSYc3YQEXEXLs9TIS1Qum" |

3 "expires_in": 150@,

"refresh_expires_in": 2073559,

5 "refresh_token”: "eylhbGcililSUzIANiIsInR5cCIg0iAiSldUTinia2lkIiA6ICIOZVEPSFRVRETiDWZzE19hRELETGRGTHRFKQX LUTXNNW]Zj511MeGRo5292In@. F) [] ES 1_ hq ;k PJ
eylgdGki0iIZZGEIZTQWMCEANT 23 LTQEMTULOWZKMCLhZDIzZ0kaY Jo4Y2MiLCIleHAIOIE2NZM2MIY4MDksImSiZiIoMCwiaWF@IjoxNcxNTUZMIIwLCIpe3Mi0ilodHRwe zovL3d3dySzbmPwNGNpdHkub3InL2FldGgvemyhoulzLincakict
IsImFLZCISImplcHLIEZXJodWItcGoudGRIZZFYZCISInNLIYiTAIm)zZmMy NmI3LWQLIMTENG ImYy B40GEx LWULOWMWNDRMNjcxNCIsInREcCISI111ZnIlc2gil CIhenAi0ilgdXBSdGYyaHViLXBvbnRkdWdhemQiLl CIhdXRoX3RpbWUi0jASINNL
c3Npb26fc3RhdGUI0iIIMWULZ dmOSL1ZMMILTRIZMItOWELZSE@MTMWNMEAMDIENWQILCIYZWFshbVOhY2N1c3MionsicmIsZXMi0lsiQKI1YULhbmFRZXIiLCI1bWFEYXVeaG9yaXphdGlvbildEswicmvzb3avyY2VEYWNIZXNZIFp7ImFiY291bn
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We'll use the cloud installation of jupyterhub

https://www.snap4city.org/650 : Ju the rhub

Not All The Device in Snap4City are public...

for some you'll need an access token to the private loT Device of that authenticated user 1

so let's get the username and password

### in the config.py file that i've created are stored the user and password for the snapdcity authentication
# snapdcityauth = dict(

= user = 'user name of snapdcity’,

= psw = 'the password of the user’,

= clid= "<client id depending on the App kind>' has to be obtained from Snap4City organization by sending an email to snapdcity@disit.org.
# )

import config

utente = config.snapdcityauth[ 'user’]
password = config.snapdcityauth[ ' 'psw']
client_id = config.snapdcityauth[ 'clid’]

Snap4City (C), Sept. 2024
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next let's get the auth token 1

import requests

import json

url = "https://www.snapdcity.org/auth/realms/master/protocol/openid-connect/token/"

data = {"client id": client_id,"grant_type":"password","username":utente,"password”:password}

r=requests.post(url, data)

print(r.status code, r.reason)

responseToken=json.loads(r.text)

refreshToken = responseToken["refresh token"]

print(“access token : {}... expires in {}s, token type: {}".format(responseToken['access token'][:28],responseToken[ expires in'],responseToken[ token type'] ))

#to update the token using the refresh token

url = "https://www.snapdcity.org/auth/realms/master/protocol/openid-connect/token/"

data = {"client_id": client_id,"grant_type":"refresh_token","scope":"openid profile","refresh_token":refreshToken}
r=requests.post{url, data)

print("updating token using the refresh token ",r.status_code, r.reason)

responseToken=json.loads(r.text)

288 0K
access_token : eyJhbGciOilSUzIINiIs... expires in 1588s, token _type: bearer
updating token using the refresh token 288 0K
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auth_token=responseToken[ "access_token']
hed = {"Authorization': 'Bearer ' + auth_token}

url = "https://www.snapdcity.org/superservicemap/api/vl?serviceUri=http://www.disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/118907.682 485819.398-Plastic&accessToke

response = requests.get(url, headers=hed)
if response.status code == 20@: # ok
print(json.loads({response.text))

| k

{'Service': {'features': [{'geometry': {'coordinates': [4.857379, 52.359@85], 'type': 'Point'}, 'properties’: {'address': "', "avgStars': 8, 'brokerName': 'orionUNIF

I, 'cap': ', fcity': ', fcivic': "', 'comments': [], 'description’: 'Plastic’, 'email': "', 'fax’: "', 'format': 'json’, 'freguencySec': '6@@’, "isMobile': "', 'li
nkDBpedia': [], 'macaddress’: "', 'maintenanceUrl’: "', 'maxCapacity’: '5', 'minCapacity’: '', 'model’: 'AmsterdamPlasticContainer’', 'multimedia’: '", 'name’: "11898
7.682_485819.390-Plastic’, 'nature’: 'Environment’, ‘organization': 'DISIT', 'ownership': "', 'phome’: ', ‘photoOrigs': [], 'photoThumbs': [], 'photos': [], 'produce
r': "Amsterdam city’, 'protocol’: 'ngsi’, 'province’': '°, 'realtimeAttributes’: {'dateObserved': {'attr_type': 'DeviceAttribute’, 'data_type': 'string', 'different_va

lues': '@", 'value bounds’: 'unspecified’, 'value_refresh_rate': '3@@°, 'value_type’: "timestamp’, 'value unit': 'timestamp'}, ‘weight': {'attr_type’': 'DeviceAttribut
e', 'data_type': 'float', 'different_values': '@’, 'value bounds': 'unspecified’, 'value_refresh_rate': "308", 'value_type': ‘weight', 'value unit': "Kg'}}, 'serviceT
ype': 'Environment _Waste_container’, 'servicelri': '"http://www.disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/118987.682 485819.39@-Plastic’, 'starsCount': @, '"subna
ture’: "Waste container', 'typelLabel’: 'Waste container’, 'website': "', 'wktGeometry': "'}, "type': 'Feature'}], 'type': 'FeatureCollection'}, 'realtime’: {'head':
{'vars': ['measuredTime’, 'dateCbserved’, 'weight']}, 'results’': {'bindings': [{'dateObserved’: {'value': '20822-81-14T799:52:89.00871"}, 'measuredTime’': {'value': '2822
-81-14T718:52:89.000+81:00" }, "weight': {'value': "128'}}]}}}

Snap4cCity (C), Sept. 2024
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES

TOP

Basic version for [VlaaS mobile App: missing
payments: a small version is on GITHUB, a wider
version will be Pub[[shed soon
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Developing Web

Mobile Apps

toda?

N , 2 o =
and Monbile Apps, MicroApps,..

i

Web App HTML5, MicroApplications

[kmajciTy
N DNEL

DISPONIBILE SU

P> Google play

B . 5o -:_|

£ Scarica da ‘_Sﬂ "_
o App Store 21

L Scaricada
a Windows Store

¢“SNAPciry

Embed into Web pages

#° By __ Distributed Systems and Intemet Technologies Lab eifl,

D"‘ 2 Twmmmuwlw-wvmogr-ln SR | RN
A& L) | Department of information Engineering (DNFO) \,,f’ [
5-‘/ University of Florence e | S

http://www.disit.dinfo.unifi.it

HOME  ABOUT * RES

KM4CITY SERVICE MAP EMBEDDED

ol | "u
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~—— b0 o | oot | sy

Mobile Application
Monitoring

Administrator \=*

- it+Hubg

Snap/Km4cCity
Open Source
development
tool kit
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* Search data: by text, near, along, etc.
— Resolving text to GPS and formal city nodes model Swa gge I

 Empowering city users: contributions, suggestions,
forum discussions, etc.

* Events: Entertainment, critical and mobility

e Public and Private Mobility & Transport, and
predictions

 POls, Cultural and Touristic info

* Health services and predictions

* Environmental information, heatmaps; values

e Profiled Suggestions to City Users

e Traffic flow reconstruction

 Personal Assistant: PAVAL

e User Engagement: goal experiences, and assessment

* Sharing knowledge among cities = see Knowledge
base Management

Smart City API Docs: Swagger

Services v
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Firenze Dove Cosa, Km4City:
* Android: https://play.google.com/store/apps/details?id=org.disit.siiMobile&hl=en&gl=US
* AppleiOS: https://apps.apple.com/it/app/firenze-dove-cosa-km4city/id1028356115
* Toscana dove cosa, Km4City
* Android: https://play.google.com/store/apps/details?id=org.disit.toscana&hl=en&gl=US
* Apple iOS: https://apps.apple.com/it/app/toscana-dove-cosa-km4city/id1064554200

* Antwerp in a Snap #_ Download on the
* Android: https://play.google.com/store/apps/details?id=org.disit.snap4city.mobileApp.antwerp&hl=en&gl=US
* AppleiOS: https://apps.apple.com/it/app/antwerp-in-a-snap/id1467737363 . App Sto re
e Helsinkiin a Snap \
* Android: https://play.google.com/store/apps/details?id=org.disit.snap4city.mobileApp.helsinki&hl=en&gl=US
* Apple iOS: https://apps.apple.com/it/app/helsinki-in-a-snap/id1466970280
* Tuscanyin aSnap
*  Android: https://play.google.com/store/apps/details?id=org.disit.snap4city.mobileApp.tuscany&hl=en&gl=US
* AppleiOS: https://apps.apple.com/us/app/toscana-in-a-snap/id1471094480
* Snapd4Pisa: Pisa in a Snap:
* Android: https://snap4city.aedit.it/drupal//sites/default/files/snap.apk
*  Weee Life Mobile App:
*  Android: https://play.google.com/store/apps/details?id=org.disit.lifeweee&hl=en&gl=US
* Apple iOS: https://apps.apple.com/it/app/life-weee/id1470224854
«  Comune Facile Android:
*  Android: https://www.e015.regione.lombardia.it/site/app-detail?id=131
*  Comune Facile I10S: https://www.e015.regione.lombardia.it/site/app-detail?id=130
*  POS by EPSON: https://www.e015.regione.lombardia.it/site/app-detail ?id=58
*  SnapBot: https://www.snap4city.org/684

GET IT ON
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(m4aCity APP,

5 languages: IT, EN, SP, DE, FR
Profiles city users: citizens, commuter,
student, tourist, operator, etc.
Profiled Menu per POI

— adaptive
Main Menu: dynamic, and personalized
Search Text
Search per POI

— Near to you, near to a point, a line,
Other search

— Close to you, events green areas, public
transport, tickets , Cycling, parking, ...

— Etc.

— Preferred, Social icon
— Ranking, Comments, Images

Available on the
' App Store

ANDROID APP ON
'\ Google play

L= Download from
Windows Phone Store

@ What do you want
UIScover e FoinTE U
Interest

G@

Public transport|  Bus Ticket

to do?
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P
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{?

FIRENZE "
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oy &
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Alert Civil Prot. Settings Vote APP! 1> O @ Transfer Service And Reming
. > O & utilities And Supply
(1] DEdT L e —
Information About Us S
% TOSCANA a m
S o
> e @
5 Fegye

: S
00 NostaluteleCaegoe |

Snap4City (C), Sept. 2024

¢“SNAP/crry

4 L <l in i)

Firenze

Leaflet | © OpenStreetMap contributors

Suggerimenti

Post

1
e 4
W‘ﬁ “

Vino e Cibo

B
e T

Mostra Tutte le Categorie

[y

Tipo: Squares
Distanza ®:1949 m
Indirizzo: £ & &

Piazza Santissima i
Annunziata

Tipo: Squares

Distanza ®:1949 m

Indirizzo: = &

Trattoria Gozzi ]
Tipo: Trattoria
Distanza ©®:1975m

'-m?
4— s 0 §]

[kma[ciTy

138



o N (km]a]ciTy]

Q—*é’m_

/ C\r / o [

_/ . J

B‘M

FIRENZE "

Smart Parking, in Tuscany B e : o ow

Services: 300 on 300 available 4 ;‘

E-";F E What do you want to do?

Smart First Aid in Tuscany | e | seen B [ 5

Q= Suggerimenti x

Accommodation

Post

> O & Advertising

. o ‘ > O @ Agriculture And Livestoc L
Smart Public Transportation & | @ | P W e
in TUSCa ny pu""%”" e . : g g E:S!;Ti;:c:r\:gyﬁesearch
. ® . /1> 0 & Emergenc
Smart Fuel pricing in Tuscany e | S e ][> O O emermen -

Annunziata
> O @ Environment Tipo: Squares
i i i i g Distanza ©1949 m
Bike Sharing in Pisa >  © ﬁ > 0 O Finanial envi G
Weather Assistant Navigator > O B Government Office + Public transport %

Weather conditionin Tuscany [, " 4. |||4}05 e

> O B Industry And Manufacturing

B oo e =i@ElA

g Piazza Santissima
| ‘ Annunziata

B (o Tipo: Squares
i i N f 208 M . vi.'h‘_J ; Distanza ®:1949 m
E nvironme nta I d ata Fevourites | Chronology | Latest Reviews - B r:l;l:; :gni r?du::r);lirz :;:;o;: :Sa‘l::zo Congressi " 424 b ;5 On ' Bk e e 8
o . . . Q Iﬂ? 1> O B Tourism Service Lines: 1 1302 288182 Closer Q Cheaperl: &
{ Distance: 39 m y
PO I I utIO nan d POI I in at ionin worchilprot.|  Sottings Vote APPY * 12 O W Transfer Service And Renting Stazione Di Servizio AgipManni  petrol  Petrol ey o\ 3 Vino e Cibo
. ! o s N - Andrea X E /. . .
Tuscany ‘ Uil Al Sl oo gl | o Pl s | e O
. . e . we . Lines: 11 Tg 452546 Distance: Q 4358m Firenze EE‘ B0 Oictanza ©1975m
i : Q 65 = o "
Traffic Sensors in Tuscany i rra———
. o
Smart Routing in Tuscany
Agencies x

Smart Transportation in
Florence

Search Stops Around You [=]]=I"]

Parcheggio

o 4 ) DA N Pronto
- y Stazione 7 ass ) Search Stops/Addresses By Name N Soccorso
° E t t ffn g ) Burattini & Firenze &, = S A T e Azienda
& A Firenze S.M.N. '4\"'"” i R . Ospedaliera
Ve n s' ra I c’ ese oreY O A o, X Fi-Bassi Search City N , Careggi
; > P2\, y estoFigrel
. . { RN 4 Q g < IRENZE f ol ~r— <
. s o - TN e
Entertainment Events in + Parcheggi x| 552 u AR Ty S
F I ® G e Search Stops By Agency g \D — E{
Pitr vicini ® Piu vicini Posti liberi ita Ari . - — % i
o re n ce + Qualita Aria x R 1 \ W\ H
; Temporesle alal | Ay Firenze |
Parcheggio Stazione Firenze SMN. 0050 Giioase .
By 3 Pag"egsw fit Previsione ~ Stazione di monitoraggio della qualita  NO2 PM10 + Pronto Soccorso x
a 2546 m Q 263m -
# Available on the & “ 537 00060015 delfaria 750 160
i+ i “henese : @175 m Q2135 m [Blubus

S App Store

ANDROID APP ON

. Pit1 vicini © Piu vicini @
- Raen, é + Parcheggio Stazione Firenze SM.N. % T~ [ Pronto Soccorso Azienda
+ Burattini A Firenze x Andamento Giornaliero + Fi-Bassi x [€PT) @

B < Qa0 - <@ eax0fi= .
,\ Google play ) S || BER || e

stato | Priorita [ 22 DS ¢ 5
S02 2.3 pg/m* Max Orario Con Destinazione (1] 4 2 o 0
Type: Theatre €200 > 3 .
Benzene 1.4 pg/m’ Media Giornaliera In Attesa 0 0 1 1 0
Start Time: 21.00 “ll gatto con gli stival PM2_5 10.0 pg/m? Media Giornaliera LgTorenm Vi In Visita 1 5 7 3 0
g S 3 . PM10 15.0 pg/m? Media Giornaliera o Oss. Temporanea 1 17 7 1 0
Date: 08-18-2016 ) Superamenti Totall 14 5 0
(7 _ siba s 3 Giorni Superamenti Annuali otal 2 ®
Download from 5032017090
Windows Phone Store

Snap4City (C), Sept. 2024 139



* Navigation 3D
* Ticketing for busses

* App used are tool for city
assessment

— Wi-Fi status

— iBeacon status

— User behavior analysis
* GPS movements kinds
* OD matrix
* International flows
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Viobile App rediures
* Discovery POl/services

III Q g ‘ @ a. @?0 * Search: POI, streets, suggestions

Ticket Sale ice Bike Sharing

* Mobility and transport: Pub/priv, routing, car position,
S . - 4 ﬂ time table, park, sharing, tickets, etc.
v <!> * Environment and Weather: values, sensors, heatmaps,
} ) RO, Q notifications
) * {3'. « Assistant, Forum, Developer Assistant
Assistant Air Quality Weather .
* Goal Experiences (Engagement)
@ 588 * Personal data, activities, POI, tracking, 10T App,
Helpand My Activty  Forum Dashboa rds, etc.
@ . -
' 0 - * Events: entertainment, critical
S et * Sharing position and trajectories with friends
2 12 = o
A =Q 8 - o * Monitoring city and personal Dashboards
s T = * Personalized for Operators and Developers full control of

their applications on cloud
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Derived information
* Trajectories

* GPS Positions * Hot Places by click and by move

: \S/?eli(l:;“gp;gr menus Z.,I e Origin destination matrices

* Access to Dashboards E ) : mgi :2;2:22;23 ;tz)plms

) searcfhed information : B \,\ * Delegation and relationships

g -;v-r a] e Accesses to Dashboards
RSHEMIGREOLES ;’ s  Cumulated Scores from Actions
* Comments *g' " :/ * Requested information

* Images :A,,Qua,w e Routing performed

Produced information

Subscriptions to notifications
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Show 10

Values

& O"

< 2019-05-08
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* Mobile Applications can send data via Advanced Smart City API
to collect data about the city usage by the city users via a signed

consent
— See Mobile and Web App: Toscana in a Snap, Helsinki in a Snap, Antwerp

In a Snap.
e City User behavior analysis includes production of:
— suggestions, trajectories, hot places/heatmaps, etc.
— origin destination matrices
— data for the city user engagement

# [ownload on the #  Oownload on the
[ ¢ App Store | ¢ App Store

— Etc.
https://www.snap4city.org/drupal/node/489
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* City users: residents, students, commuters, tourists, visitors, business visitors,
etc.

* Participation
— Collect complaints about city services

— Multichannel: mobile Apps, open call numbers, web pages and blogs, social
media, help desk, info points, white boxes in the city, telegrams, SMS, etc.

— Data integration, usage of LLM, Al deep learning
* Engagement

— Involving city users to perform actions: take photo, provide a suggestion a
rank, etc.

« Commonalities: data collection, workflow management, operators,
etc.
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New Complain

Motivation Street sign dam... ~

Descri ption
Vandalism

Location

15, Via di Santa Marta, Poggetto,
Quartiere 5, Firenze, Toscana,
50139, ltalia

Media

You can send images and only
one video less than 15 seconds
long

CHOOSE FILES

Ve

DINFO

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA INTERNET TECHNOLOGIES LAB

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

:; 4, CITY
s

Q—*dim_

B‘M

@ @ o o o
REERRR

Descrpton

‘mobile app|Toscana in a Snap: https://www.snap4city.org/541

‘User Engagement: https.//www.snap4city.org/486

= C'SNAPAcny Participation App Dashboard INITtoACK

‘MultiPurpose user engagement: https://www.snap4city.org/548
‘User Engagement admin: https://www.snap4city.org/472

https://www.snap4city.org/1018
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* The users are profiled to learn habits:
— Personal POI, paths, Mobility habits
* Information and engagements sent to the users

are programmed according to the context and
user behavior to:

— Stimulate virtuous habits

— More sustainable habits " OSSN ek

— More healthy habits, etc. I — ,
- Get feedbacks | =
— Provide bonus and prices, ..... R _
— Send alerts, .... o
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Citizen Engagement via Mobile Apps

Produced information

GPS Positions
Selections on menus
Views of POI

Access to Dashbogrds
searched information
Routing

Ranks, votes
Comments
Images
Subscriptions to

Jtifications

Viewed ?
Accepted ?
Performed ?

Snap4cCity (C), Sept. 2024
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= Air Quality

M0

10.962,;

941,

Ao

Values

0

Show 10

ervices'

= S4chelsinkitrackerloca.. ~

Delegate

< 2019-05-08

v entries

DataTime !7 Latitude

08/05/2019, 43.792

Ao

Longitude

¢“SNAP/crry

Derived information
* Trajectories

Hot Places by click and by move
Origin destination matrices
Most interested topics

Most interested POI

Delegation and relationships
Accesses to Dashboards
Cumulated Scores from Actions
Requested information

Routing performed

Produced information
* Suggestions

* Engagements

* Notifications

11.25 ®

Qa
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© Assistant

Closer Latest Expiring © Assistant =4 Results

= K-Market Jatkasaari
HELP US u Closer ' Latest -> Ticket sale
®@1521m Q47 m

Can You Contribute With A Review Of "RASPINI RARI
NANTES FLORENTIA" ?

Help for a better sel

Type: Pool Early

Have You Been Here? Lastentalo
Pre-primary education

>
Expiry: 2017-02-23 16:00:00 | ®1520m @ 71 m

Expiry: 2017-02-20 11:55:00

[ | s

= (]
| = | 1. * Have you been at Giardino di piazzale i
ALERT m Donatello?
You Parked In A Residential Zone Yes No

1 Expiry: 2017-02:20 12:19:59
H

2. How Much Did You Like?

O W .4 m 1139 1123]als

“ Cancel

© Assistant x

Closer ' Latest Expiring

EVENT today m

[P "Gustav Klimt Experience” At MUSEO DIOCESANO DI
SANTO STEFANQ AL PONTE (Until 2017-04-02)
Type: Exibition
Distance: & 3336 m
Expiry: 2017-02-21 11:32:52

Help us to provide a better service m

User
context

Personalize Your Point-Of-Interest
Expiry: 2017-02-20 19:35:39

Can confirm that you LIVE around VIA TRIPOLI?

=] o

¢“SNAP/crry

(P T

ﬁ

ey
B‘«‘Pﬁéimg

~
VJ

Rule name Type #sent #viewed A
#sen

daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0%
daily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.079
- commuter 5 (0.29%) 0 (0%) 0 (0%
- student 14 (0.81%) 0 (0%) 0 (0%
- tourist 1462 (85%) 25 (35.71%) | 25 (1

0 Engagement Sent (4 hours)

4 min) @ Engagemen... |4 min

24652

13489

326 e ()T 8
6163 Attuale

Engagement Sent

4 min| @) Engagemen... (4 min

ma 446

Engagement Created

4 min| @ Engagemen... (4 min

Precedente 1 ?
Attuale

Engagement Viewed

1100
) Engazment Created (from Stats) ...
706
1765
2100
0 Engagement Viewed (4 hours)
18
135
45

11:.00

Inform

Air Quality forecast is not very nice

You have parked out of your residential

parking zone

The Road cleaning is this night

The waste in S.Andreas Road is full
Engage

Provide a comment, a score, etc.
Stimulate / recommend
Events in the city, services you may be
interested, etc..
Provide Bonus, rewards if needed
you get a bonus since you parked here
We suggest: leave the car out of the city,
this bonus can be used to by a bus ticket

City
context

Jgement Sent (daily) (18 min]
Precedente
Attuale

Oct 08:00 16:00 24 Oct

Feme}li Viewed (daily) (25 min)
Precedente
Attuale

F 0600 12:00 18:00 4.0t

Py ]
ST T ST Ve ST T

Alert (in english) if the user parked in a res

Alert (in spanish) if the user parked in a req

Alert (in italian) if the user parked in a resig

Ask (in german) a contribution for a nearby

Snap4cCity (C), Sept. 2024
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* Mobile Applications can use Advanced Smart City API to collect data
about the city usage by the city users via a signed consent

* |t can be used for sending engagements to them such as to:
— Inform

* You have parked out of your residential parking zone
* The Road cleaning is this night

e The waste in S.Andreas Road is full
— Engage

* Please Provide a comment, a score, etc.
— Stimulate / recommend

* Events in the city, services you may be interested, etc..
— Provide Bonus

* Since you have parked here you can get 1 Bonus
* We suggest you to leave the car out of the city, this bonus can be used to buy a
bus ticket

Snap4City (C), Sept. 2024



UNIVERSITA DlNFO 2
FIRENZE | ST, | Ehasen d’ SNAP/ciry s
Engagement Manager

Definition of Rules for |
campaigns S o =

[} [}
IVI O n It O rl n g a n D) st i
Spaces disit snapdcity ¥ master alert_AirHumidityAverage2HourAntwerp
@)) alert AirHumidityAverage2HourHelsinki Guided Rule Template:
fo | I OW fo r e a C h C it : > alert_AirHumidityAverage2HourAntwerp.template - Guided Rule Templates
y ) sl o e e Model Qverview Source Data Data Objects
EXTENDS - None - v
~ ) ) WHEN
. @) slert AirqualityNO2AveragezHourHelsinki ided Rule Template There is an USER with:
language equal 1o ¥ |$language @ =]
L organization | equal o ¥ | Antw =]
o o subscriptions contains v A==
. q
#tusers engaged #user engaged trend 2. Thereisa PPOI [p]
There Is a SENSOR. [s] with:
3 mapname| equal to ¥ | AirHumidityAverage2HourAntwerp =11
13 value greater than Y733 = =]
users THEN
2t . Insert ENGAGEMENT:

ey type SUBSCRIFTION v & a8

rulename AirHumidityAverage2HourAntwer @ e

1 elapse 120 @ =]

currem c

e message | $message @ o

J title stide @ o

#tracking acquired subtide | $subtitle = =]

(show
w50 options...)
noo z 1
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Su smart.
Sli- Mobility!

In palio per te

Carnet multicorsa Cap e
voucher per:

==

Scarica

Dal 15 aprile al 1
trasporto pubblicd
Scarica |'app “Tos
guadagna punti vi
autobus e vinci tar]

Per maggiori infor]
il sito info.sii-mobil

In palio per te

Sii smart.
Sli-Mobility!

Scaricq, viaggia, V|nC|!

Carnet multicorsa Cpt e
voucher per:

FARMACIE
COMUNALI

PISA

C/ Prendiamo cura del tuo benessere

Dal 15 aprile al 15 luglio scegliere il
trasporto pubblico ti premial
Scarica |'app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanfi fantasfici premi!
Per maggiori informazioni visita

il sito info.sii-mobility@or

| DINFO

NGESNET
oeLY NE

DISIT
i L
L

W% [ Drot
FIRENZE

EJJ’IJU JJJ’JJ DN SUS

Mobility

Snap4City (C), Sept

Sii smart.
Sli-Mobility!

Scarica, viaggiq, vinci!

Dal 15 aprile al 15 luglio scegliere il
trasporto pubblico ti premial
Scarica |'app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premi.
Per maggiori informazioni visita il
sito info.sii-mobility.org

DINFO | DISIT,

_IBUS/TALIA ".“ r H

GRUPPO FERROVIE DELLO STATO IT)
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ASSISTANCE

If public transport is detected after bus line
suggestion on trajectory usually made on private
transport = 10points

— Why don’t you take the bus line 4 in Piazza Marconi to
reach your workplace? You save money, you respect the
environment and you will be stress free for not worry
about parking!

Once a day, if public transport is detected after
suggestion on an alternative bus line availability
- 3points

— Why don’t you take the bus line 4 that stop just 50 meters
far from you? You save money, you respect the
environment and you will be stress free for the traffic jam!

If public transport is detected for at least 30(?)
minutes a day = 1point

'&.-..m-

¢“SNAP/ciry e

ENGAGEMENT

Survey on commuter and their preferred way of
mobility = 1point
— How many minutes you usually commute to go to work?
How do you rate the service?

Feedback on public transport = 1point

— Which current public transport are you using? Are the
service in line with your expectation?

Comments/Photo/Rate or survey on POI (public
transport) =2 1point

Survey on use of the App after N days or for
tourist coming home - 1point

Feedback on PPOI or mobility = 1point

Snap4City (C), Sept. 2024
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lidation of user Engagement

user firenze -
#Msg sz A .
i
4329 1
10000 A f
| Y
m=e o a P N, o A )

9000 N MY S\, A
| Months | Msg Sent | Msg Viewed m Al - |
1-January 3888 380 8000 DQ.AF! 16 = 30. 7. May T4 1 -3 4. Jur 1. Jun 1= 25 2. Jul 2l w

=g Apr Apr Mey May Mey Jun Jun
2-February 4319 489 22 7000 _
n users pisa
3-March 4739 450 25 6000 2 \ '_\, A4 A
X - . || ! .r\ i | |
4-April 6567 918 67 5000 A 4 s ™ By ), A
B Msg Sent - |' - &\
5-May 7594 972 61 2000 ry. V.’ LA,
B Msg Viewed s L S/
6-June 6437 695 55 & -

3000 D SQ.Aapr = it 0 T.Mey 14, il 2B &.Jun N.Jun 18 =, 2. Jul 9.Jul &
7-July 9432 697 69 ¥ Msg Executed R O I SIS
8-August 6988 429 73 2000 e
9-September 5885 345 49 1000 A A .

LA h Y YO
Total 55849 5375 433 o WL I LI T I h ) N = VUPVYEN . ‘
| \/ | |I ".‘ . ,{_a 2 III"
,bk* C\ (\,Q fb (\ * \)‘o ‘OQ} . ./_\ \'-\,' \ J| e, l"f‘u“ I \
& & R (0'@ }>°°0 & v VL
O/Msg N ’V % %qbQIQ Dg.a\:r 5 2z 30 T.May 14, . -3 4. Jun . Jun 12 25, 2.3ul 2.3ul W
(1) Apr ADr AR Moy May  Mey Jun Jun
16 active users
14 rirs i)
12
10 TET.4
8
6 H %Viewed
4 ms
2 B %Executed e e
0 I ssm TV e A e e WA,
A Q X D N &
& & & VQ‘\ N N ,\° ‘8)% & o
X O N ™ 1 < A W & . . . . . .
'\:\ gq, oy & Q,Q\‘ =T i Jem & Feb g Fer 18 apr 18 kay 1B Jur'18 Jul "B
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User Behaviour Analysis
VALIDATION

* During the PILOT new rules has been added (30
on a total of 80) and mostly all of them are still
online

Yo

e COMMENT _POI: requires more user interaction and
not very contextualized (POl proximity) = higher rate
of sent, lower rate on execution

O Rk, N W A U O N ®
|
|

I

]

B %Viewed COMMENT_POI
| | I I B %Executed COMMENT_POI
k\ @vb*

X o S b( & ‘o’
N ,v<<® % %’ ?)Q,Q
 MOBILITY_FEEDBACK: requires less user iteration and %Msg ’
very contextualized (user in MOBILITY) = normal rate 80

of sent, high rate on execution 70

40

B %Viewed
MOBILITY_FEEDBACK
I B %Executed
I II
\

20
COMMENT_POI 21632 MOBILITY_FEEDBACK
10
MOBILITY_FEEDBACK 5378 371 94 II II II
0

N
0 @'z’ ®'2§ N ‘o’ ‘o’ /\' o
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc20Q==
Snap4City Survey results: Antwerp in a snap

Answers of the survey for Antwerp in a snap mobile app Sat 21 Sep 1924

Dashboard
#survey submitted . How did you discover about Snap4city? . o Appreciated domain Main functionalities appreciated

created to monitor ’
in real time the 12 ’\ f%
answers to the submitted :

survey provided
the Mobil etionn
on the lviobile oot Uit S .H,g:fmm A oniibedts S okt oY FTET I B T o SRS S S SRR S T A e

App dlreCtly by the satisfaction on Innovation Level satisfaction on Duta and content (am) experience on Snap4City.org (5] Type of comments

Y Expected tools
Engagement tool

iliar Apps

Detailed comments

MNews about Antwerp
Em) Public transport navigation

| don't have any idea yet.
Walking tours
[

| get the impression that not all environmental data is v

P 4

Ratel ® Rate2 ® Rate3  Rated ® Rate5 Ratel ® Rate2 ® Rate3 © Rated ® Rate5
Intuitiveness level others similar Apps

Ratel © Rate2 © Rate3 ' Rated ® Rate5 Yes O No Yes O No ® Maybe
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Dashboard monitoring the Snap4City User Engagement Antwerp

1 . Data is based on activities performed on Antwerp in a Snap mobile App Sat 21 Sep 19:28:0:
Mobile App:
. . #user... (8m) #u aged trend (Em) ser's interests total active d .. (Bm)
« Collecting the clicks = wersengRoedren & iy : meone- &)
0 72 — b =
i D e S C rl b I n g t h e users 0 Jun 19 Jul 19 T:Iafl..lzztsz_oé:;;;ed_snap4city_antwerp: 72 . 283 -I 73
. : o E‘ _ days
community of users in #engagements created : ﬁﬂ@—
. “& i 155 total days on app
terms of the profile A R T /34'- N 3393
26. Aug 2.Sep 9.Sep 16. Sep om d
a S peCtS j#ttracking acquired ° . . .
. . 00 Transp_ortahon . ss:stanoe_ ® Enviroment days
* Measuring the time P T et @i §Bomish @ Gormen
a
Spend’ and tOpiCS Of Jun 2 Jul2 Aug 9 Sep 13 mean_ mean time trend - ==
. mean how long mean how long trend “
interest of the users, etc. 0
10.2 y aathih e s s S CUUSUPUPPUN 2 w
days ' 26. Aug 2.Sep 9.Sep 16.5ep minutes
a - -
how long distribution how long distribution A9 Bsep #see 165 @
40 mean ...[sm) mean active time trend (Brm)
AN E = &
\ 5= 0 W22 2 1 1 8 u5e 2 o4, 3.
38 o 1 2 3 4 5 L ¥i a8 9 0 n -I .7 25
) distribution .
iday © 2davs @ 3davs mi nUtES i)
how much time distri...G7) how much time distribution oA =P o see 16:5e0
120
-y
E— o ol 3 4 & 7 7
108 1 2 3 4 5 L3 7
 distribution
10minutes O 20minutes 17 8
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Different kinds of communications may arrive on ‘\ MOSAIC
the vehicles on board devices

Mobile Phones can be a possible facilities

e Geolocated Real time Information as:

— Alerting, dynamic digital signage (may not present
physically on the road)
— Supporting autonomous driving vehicles

Snap4City (C), Sept. 2024 183
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Experimentation on «loscana Dove Cosa»

* Mobile App supporting connected Drive V2| connections:
— https://play.google.com/store/apps/details?id=org.disit.toscana&hl=it

— https://apps.apple.com/it/app/toscana-where-what-km4city/id1064554200
— For the MOSAIC project and pilot in Tuscany

 The mobile App has a Navigator which includes now the acquisition of
connected drive messages

Comando/Stazione
) ~

@ d
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Edit View Navigate Code Analyze Refactor Build Rug .

L]
S o« A mapp v [, Pixel3AR M AI
wiroid » app src main g AndroidMa
e festxml app il d o A BeBlrd i Eidy
app 9 V. 01215 bncoding='utf 2 0 Extended controls - Pixel_3_AP|_27:5554
1l Cordovalib pdwareAccelerated="true" android:ve
& Gradle Scripts B android:anyDensity~"true" android)| 9 Routes
android:name="android.permission. Il
Foid:allowBackup="false" android:fu
Broid:configChanges="orientationike| 4
Filter android:label="gstring/app n
fon android:nase="android.intent.aq o route_2020-02-17.13-10-03
pgory android:nase="android.intent, C/isera/Dodki DISTT 7Dexktogy
Ffilter> Progetti/ SuMability/ Gulda
! o Connesua’ Test Guida Connessa kmi
v
proid:authorities="§{applicationId} 5567 | o Origin
ka android:name="android.support.Fl| 43 £6 .
Hroid:label="MultiImsgeChooser" and| o 0 Destination
Hroid:authorities="${appl ionId) 41 59
fa android:name="android.support.Fl N e
Hroid:exported="rfalse" android:name| [ 4
Hroid:exported- e” android:namef >
Hroid:exporteds= 1se" android:laun| _,,e’“
iroid:enabled="true" android:name=" ? e
Filters ” £
flon android:name«"android.intent.ac Vv 0
Frilters -3 L)

receiver>
rovider android:authorities="§(applicationId)
<meta-data android:name~"android.support.Fl|

aild: Build Output Sync
Build: completed successfully
Run build C/\Use adi.C
Load build
Configure build
Calculate task graph
Run tasks
Android Gradle Plugin: ning
The following project options are dep)
Configuration ‘compile’ is obsolete a
The following project options are dep

B
android: A.permission.w &
android: permission. M o < v "
android: roid.permission. B 43.594800, 10.344500 Speed 5X
android: roid.permission.B ) fUse Report s map errer
android: droid.permissi R
android:name="android.vermission . TOP ROUTE
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e Apache Cordova is a set of JavaScript APIs that enable the devices to the application developer
to access native features of the device such as the camera or accelerometer, storage, network,

gps ....

 Combined with a user interface framework such as Dojo Mobile or jQuery Mobile or Sencha
Touch, allows the development of smartphone applications using only HTML, CSS and
JavaScript.

 When using the Cordova API, an application can be built without any native code (Java,
Objective-C, C# etc.). The web technologies used are hosted in the same application at the
local level (usually not on a remote http server).

 These JavaScript API are consistent and valid for the different platforms of mobile devices, in
this way the application built on the Web standard, should be portable with a minimum of
changes.

Snap4cCity (C), Sept. 2024
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The library is independent from specific framework but there are plugins for the
integration with jQuery, Dojo, and YUI.

Possibility to work with javascript objects and then exploit the communication of
data in JSON format from a REST call via AJAX.

The templates for Mustache may be assigned or loaded as a string to a variable and
the placeholder are identified by two braces, for example: {{miopplaceholder}}.

One of the most interesting of the library feature is support in enumerable values

Documentation and downloads are available on the official website:
http://mustache.github.io

Snap4cCity (C), Sept. 2024
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<h1>{{titolo}}</h1>

<p>{{descrizione}}</p>

{{#trisultato}} //solo se risultato e true
<ul>{{#citta}}

Template — <li> {{nome}} ({{sigla}})</li>
{{/citta}}</ul>

{{/risultato}}

{{~risultato}} //altrimenti...
<p><em>Nessuna citta trovatal</em></p>

{{/risultato}}

var data = {
risultato: true,
titolo: Citta italiane,
descrizione: Lista delle citta italiane,
JSON q citta: [
{nome: Milano, sigla: Ml},
{nome: Roma, sigla: RM}
]
b

195

Snap4cCity (C), Sept. 2024



&= —..mg

UNIVERSITA DlNF Y [~ r !
DEGLI STUDI DIPARTIMENTO D|o DISTRIBUTED SYSTEMS N A p4 m
F l RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB CITy = ,éﬂl-

<h1>{{titolo}}</h1>

<p>{{descrizione}}</p>

{{#trisultato}} //solo se risultato e true
<ul>{{#citta}}

Template — <li> {{nome}} ({{sigla}})</li>
{{/citta}}</ul>

{{/risultato}}

{{~risultato}} //altrimenti...
<p><em>Nessuna citta trovatal</em></p>

{{/risultato}}

var data = { Template + JSON + Mustache

risultato: true,
titolo: Citta italiane,
descrizione: Lista delle citta italiane,

Citta italiane

JSON q citta: [ Lista delle cittd italiane
{nome: Milano, sigla: Ml}, « Milano (MI)
{nome: Roma, sigla: RM} = Roma (RM)
]
b

Snap4cCity (C), Sept. 2024 196
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Q OpenlLayers 3.0

Openlayers is an open source JavaScript library for displaying map data in web browsers and can be used
with a hybrid application developed with Cordova

In the early versions of the app, the map was managed by Leaflet.js library. This was
replaced because it didn't support the rotation, which is required to insert navigation
functions within the app

In addition, OpenlLayers 3.0 builds the map and objects added to it
with a canvas renderer, which is very efficient when objects are numerous and small
as the markers displayed for each search done with the app

Documentation and downloads are available on the official website: http://openlayers.org

Snap4cCity (C), Sept. 2024 197
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Mobile App Snap4City and/or KmA4cCity

l User Interface J Cordova
IRIEBIERIERIEI WebView
= (4}
w“ S £ S Based a
S8l = < =ll< S IEIE sllzllzl]~ % ' PP
HIBIEIEIERIHIBEIRIBIBIEIBIBIBIEIBIE : S in HTML,
ARIBIBEIBEIRIBIEIBIBRIERIBIEIBIEIEI= =
oa | .2 x S|l sl Sllell= ol lSl=]]z2l]= : @ CSS and
SIS = ollall=l =zl &8l 213 : -
A © AIBRIBIEIBEIEIBIE < i
= gal | S| = =ll=]]2ll= Java Script
&
i i i i @ WebView
Smart City API, Conditional Access System Plug Interface in
— N JavaScript
Support of Integrated Interoperability 0:] — i
I Big Data processing gric‘ = :E\n 7]
) £ || 28 =s| | sllg =
Algorithms 5 S 3 & Eid B EEE D ER
= £ @ a = eI £ €
o © = @ = @ © W g
I a8 = = o -g IS e £ z =2 E
10T App/ ETL: P S & S |82 =
data ingestion Internal and external data 3 ?o = = = E‘ - E‘ é E‘
o~ [ algorithms / processes = = =
S - N - EN

Module based - ,7 Y
Data sources Algorithm Loader:

Data provided 10T App, ETL and/or Java
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In the slides following there is an example of how to add a
module to the app.

The goal of this example is to create a new module that in
addition to viewing the list of car parks as is already the case
for the button named “Parking" will show directly the number of

free parking lots for each car park found

Snap4cCity (C), Sept. 2024
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* Files required for creating a new module are as follows

&
&J

A Javascript file containing the logic

ExampleModule.js

Tipo: File JawvaScript . . .
exampleModulelabels. * json 5 JSON files (ita, eng, esp, deu, fra) containing labels to be

Tipo: JSOM File included in the new interface

exampleModule.principalMenu.json
Tipo: JSOMN File

\ A JSON file that contains one or more buttons to be added
to principal menu to allow the user to interact with the
newly created module

Snap4cCity (C), Sept. 2024 202
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¢“SNAP/crry

Copy these files to a new folder that will have the name of the new module (i.e.,
ParkingSearcher): the names of the files copied have to be changed to get the module name as

a prefix

oro » workspace » siiMobilityAppKit *» www * s » modules » parkingSearcher

=)
&J
&
&
&J
&
&

ParkingSearcher.js
Tipo: File JawvaScript

parkingsearcher.labels.deu.json
Tipo: JSOM File

parkingSearcher.labels.eng.json
Tipo: JS0OM File

parkingSearcher.labels.frajson
Tipo: JSOM File

parkingSearcher.labels.ita.json
Tipo: JSOM File

parkingSearcher.labels.spa.json
Tipo: JS0OM File

parkingSearcher.principaliMenu.json
Tipo: JSOM File

Snap4City (C), Sept. 2024
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* Field descriptions for creating buttons in the main menu

This field contains the callback for the new

“"callback™: "PrincipalMenu.hide(): MapManager.centerMapOnGps():". rT]()(leIEE.
"iconId": ™",

"iconClass™: "icon ion-android-bus"”,

"iconFontSize™: "41px",

IR e The present callbacks should be left,

"imgSrc": "img/ticketmenu.png”,

“imgHeight": “37px”, because they serves to close the main menu

"text": "P",

[textFontsize: "38px", and to center the map on the GPS
"textColor™: "#CCoeeo",

"captionId": "principalMenuParkingSearcher™,

"captionTextId"”: "moduleParkingSearcher”,

"step”: true,

"stepId”: "eventsBadge",

"ribbon": true,
"ribbonId”: ",

“ribbonsStyle”: "background: #336633;background: linear-gradient(#33FF33 ©%, #336633 100%);"
"ribbonText": "Beta",

"removed"”: false,

"index": ©

parkingSearcher.principalMenu.json
Snap4cCity (C), Sept. 2024 204
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"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();",
“"iconId": ",

“iconClass™: "icon ion-android-bus™,

"iconFontSize": "41px",

"iconColor": "#CCPe88"

"imgSrc": 1mg/t1cketmenu png

Menurarkingsearcher™,
"captlonTextId "moduleParkingSearcher™,
"step™: true,
"stepId": "eventsBadge",
“ribbon": true,
"ribbonId™: "™

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 0%, #336633 180%);"

“ribbonText":
"removed”: T
"index":

parkingSearcher.principalMenu.json
Snap4cCity (C), Sept. 2024
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These blocks of fields are mutually

exclusive. Allow you to choose the icon
that will identify the button that you are
creating. This icon can be chosen as an
image, a text, a glyphicon (Bootstrap) or
ionicons (ionicons.com).

N.B. Field iconld can be useful if you plan
to edit the selected icon dynamically
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* Field descriptions for creating buttons in the main menu

"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", These blOCkS Of flelds are mutua"y

“jconId": uu’

"iconClass™: “icon ion-android-bus”, exclusive. Allow you to choose the icon

"iconFontSize": "41px",

“iconColor™: "#CCo00" . that will identify the button that you are

imgSrc”: "img/ticketmenu.png”,

rimgHeight: "37px", S creating. This icon can be chosen as an

"text™: "P

"textFontsize": "38px", image, a text, a glyphicon (Bootstrap) or

textColor": "#CCeeee",

capcion Tooprincipalmenurarkingsearct =r ionicons (|0n|cons.com).

“captionTextId"”: "moduleParkingSearcher’,

"step”: true, N.B. Field iconld can be useful if you plan

stepId”: "eventsBadge",
"ribbon”: true, to edit the selected icon dynamically
“ribbonId™: "™,
"ribbonStyle": "background: #336633;bac’ ;round: linear-gragwent(#33FF33 0%, 6633 10e%);"
"ribbonText™: "
"removed”: false T P
"index": ©
Trasporto Pubblico Biglietti Bus Parcheggi

parkingSearcher.principalMenu.json
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* Field descriptions for creating buttons in the main menu

"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();",
"iconId": "",

“iconClass™: "icon ion-android-bus™,
"iconFontSize": "41px",

"iconColor™: "#CCoeee",

"imgSrc": "img/ticketmenu.png”,

"imgHeight": "37px",

"text™: "P",

"textFontSize™: "38px",

"textColor™: "#CCeeee",

"captionId”: "principalMenuParkingSearcher"”,
“captionTextId"”: "moduleParkingSearcher™,
"step™: true,

"stepId"”: "eventsBadge",

“ribbon": true,

"ribbonId": "",

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 0%, #336633 180%);"

“ribbonText":
"removed”: false,
"index": @

parkingSearcher.principalMenu.json
Snap4cCity (C), Sept. 2024

captionld serves to indicate the container
tag of the text that is located at the bottom
of each button.

captionTextld indicates the name of the field

in labels.*.json whose value is the text to be
inserted in the previous container.
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* Field descriptions for creating buttons in the main menu

s . ) These blocks of fields are used to show the
"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", .. . .
"iconrd”: "7, user badges containing information related

“iconClass™: "icon ion-android-bus™, .
"iconFontsize": "alpx”, to the button on which are located
"iconColor™: "#CCoeee",

"imgSrc": "img/ticketmenu.png”,

"imgHeight"™: "37px",

"text": "P",

"textFontSize™: "38px",

"textColor™: "#CCeeee",

"captionId”: "principalMenuParkingSearcher"”,

“captionTextId"”: "moduleParkingSearcher™,

"step™: true,

"stepId"”: "eventsBadge",

"ribbon": true,

"ribbonId": "",

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 0%, #336633 180%);"

“ribbonText™:

"removed”: false

"index": @

parkingSearcher.principalMenu.json
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* Field descriptions for creating buttons in the main menu

s . ) These blocks of fields are used to show the
"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", .. . .
"iconrd”: "7, user badges containing information related

“iconClass™: "icon ion-android-bus™,

"iconFontsize": "alpx”, to the button on which are located
"iconColor™: "#CCoeee",

"imgSrc": "img/ticketmenu.png”,

"imgHeight"™: "37px",

sl
"text™: "P", % P 1
"textFontSize™: "38px", Naviga

"textColor™: "#CCeeee",

"captionId”: "principalMenuParkingSearcher"”,
“captionTextId"”: "moduleParkingSearcher™,
"step™: true,

"stepId"”: "eventsBadge",

"ribbon": true,

"ribbonId": ",

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 @%, #336633 1e0%);"
“ribbonText™:

"removed”: false

"index": @

parkingSearcher.principalMenu.json
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* Field descriptions for creating buttons in the main menu

. . ) removed field is useful to allow the removal
"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", . . . .
siconid™: ', and the insertion of the buttons in the main

“iconClass™: "icon ion-android-bus™,

"iconFontSize™: "41px", menu by the user.
"iconColor™: "#CCoeee",

"imgSrc": "img/ticketmenu.png”,

"imgHeight"™: "37px",

"text™: "P", index field is useful for rendering the

"textFontSize™: "38px", .
"textColor": "#CC00GO", buttons in the order chosen by the user.
"captionId”: "principalMenuParkingSearcher"”,

“captionTextId”: "moduleParkingSearcher™,

"step™: true,

"stepId"”: "eventsBadge",

“ribbon": true,

"ribbonId™": "",

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 0%, #336633 180%);"

"ribbonText"™:

"removed”: false,

"index": @

parkingSearcher.principalMenu.json
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QWi T .l 34% L 12:52
"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", f="4 wWhat do you want to do? P=#8 What do you want to do?
‘iconld": ", —
“iconClass™: "icon ion-android-bus™, I:'Dj Q i= D:D P:i"fm
"iconFontSize™: "41px~, - s Mep Search jraerest
"iconColor™: "#CCeeee", | Hide | % o 24 D(;&jT
"imgSrc": "img/ticketmenu.png”, e Settings About Us
"imgHeight": "37px", m £ = ‘xifT
"text": "P"; Events Settings About Us
"textFontSize™: "38px™, | Hide |
"textColor™: "#CCeeee", P *
"captionId”: "principalMenuParkingSearcher"”, o Pork examplo
“captionTextId”: "moduleParkingSearcher™, [ |
"step™: true,
"stepId"”: "eventsBadge",
“ribbon": true,
"ribbonId™": "",
"ribbonStyle": "background: #336A27,_ackground: linear-gradient(#33FF33 0%, #336633 180%);"
“ribbonText": "Beta",
"removed”: false,
“index™: © C ’

parkingSearcher.principalMenu.json
Snap4cCity (C), Sept. 2024 211
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Loading new buttons modules within the main menu, takes place by
comparing the captionld field.

If the menu already has a button with the same captionid, the
first is replaced with the new one.

* To remove a button from the main menu (field removed hides
it) add a delete field with value equal to true.

Snap4cCity (C), Sept. 2024
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e First version of the button

"callback": "PrincipalMenu.hide(); MapManager.centerMapOnGps();", Aceir
"iconId": .

What do you want to do?

"o

i L 1]
"iconClass™: "", @ H—
" R T T T Punti di
iconFontSize™: > Scopri la Citta Interesse Ricerca
"iconColor™: "™ r—
“imgSrcT: v, Q P FEE
- - Trasporto
"imgHeight": """, Pubblico Parcheggi Eventi

"text™: "LP",

"textFontSize": "3Bpx", Q o
"textColor": "#CCeeee" 3 Naviga Impostazioni Informazioni

"captionId": "principalMenuParkingSearcher", p -
"captionTextId"”: "moduleParkingSearcher”, H—
"step": s  bidda remote poi
"stepId": "",

"ribbon": tr

“ribbonId":

"ribbonStyle": "background: #CC@@00;background: linear-gradient(#FF6600 ©%, #CCOBO 100%):",

"ribbonText": "NEW",

"removed™: Label miSSing

"index": @

parkingSearcher.principalMenu.json
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e Description of label.*.json files

label.ita.json Three important things to check:

"principalMenu®: {
"moduleParkingSearcher"”: "Lista Parcheggi” H . . .
label.fra json  Languages shall be indicated by 3 characters: ita,
label eng json "prr;llzzi?iiz‘s:?;é%iar(h@r*"' "Liste parkings" deu' esp, fra' eng
) * The label for the button must be contained

within the object "principalMenu”
| label.esp.json * The name of the field inside "principalMenu”
- “principalMenu”: { must be the same of “captionTextld” seen before

"moduleParkingsearcher™: "Lista de Aparcamiento”

"principalMenu": {
"moduleParkingSearcher™: "Car Park List"

label.deu.json

"principalMenu”: {

"moduleParkingSearcher”: "Parkplatz Liste"

214
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e Description of label.*.json files

label.ita.json
{
"principalMenu™: A
“"moduleParkingSearcher™ “Lista Parcheggi"
}
"callback": "PrincipalMenu.hide(); MapManager.centerMapOnGps();". ]
IliconIdll: mwan
"iconClass": "",
"iconFontSize™: "",
"iconColor™: ™", "moduleParkingSearcher': "Car Park List"
"imgSrc™: ", 3

"imgHeight™: . }

D label.deu.json $(captionId).html(

"textFontSize™: "38px",

"textColor": "#CC000O", f labels.principalMenu|

"captionId”: "principalMenuParkingSearcher"” "principalMenu”: { .

"captionTextId”: "moduleParkingSearcher™, ) moduleParkingSearcher Parkplatz Liste CaptlonTeXtId] );
"step”: T, |

"stepId™: "",

"ribbon™: true label.fra.json

"ribbonId™: » {

"ribbonStyle™: "background: #CC@©©@;background: linear-gradient (#} "principalMenu”: {

"ribbonText™: "NMEW", "moduleParkingSearcher': "Liste parkings™

label.eng.json
{

“principalMenu”: {

"removed™: }
"index": © H

label.esp.json

[
"principalMenu”:

pa rkingSea rcher_principalMenu_json "moduleparki earcher™: "Lista de Aparcamiento”

Snap4cCity (C), Sept. 2024 215
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e Description of label.*.json files

"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();",
"iconId"™: "™

"iconClass": "",

"jconFontSize™: "™,

"iconColor™: "™,

"imgSrc™: "™

"imgHeight":
"text™: "LP",
"textFontSize™: "38px",

"textColor": "#CCeeee",

"captionId”: "principalMenuParkingSearcher"”
"captionTextId": "moduleParkingSearcher",
“"step™: "

"stepId™: "",

"ribbon™: -

"ribbonId™: ",

"ribbonStyle™: "background: #CCee@8;background: linear-gradient (#}

"ribbonText™:
"removed™:
"index": ©

"NEW",

>

parkingSearcher.principalMenu.json

label.ita.json
{
"principalMenu™: A
“"moduleParkingSearcher™
}
]
label.eng.json
{

“principalMenu”: {

"moduleParkingSearcher':

}
J]
label.deu.json
{

"principalMenu™: A
"moduleParkingSearcher™

label.fra.json
{
"principalMenu": {
"moduleParkingSearcher'
}
B
label.esp.json

[
"principalMenu”:
"moduleParki

Snap4cCity (C), Sept. 2024
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e |tis seen as fill most of the files in the folder of new module
ParkingSearcher that is developed in this presentation

oro » workspace » siiMobilityAppKit *» www * s » modules » parkingSearcher

=)
&J
&
&
&J
&
&

ParkingSearcher.js
Tipo: File JawvaScript

parkingsearcher.labels.deu.json
Tipo: JSOM File

parkingSearcher.labels.eng.json
Tipo: JS0OM File

parkingSearcher.labels.frajson
Tipo: JSOM File

parkingSearcher.labels.ita.json
Tipo: JSOM File

parkingSearcher.labels.spa.json
Tipo: JS0OM File

parkingSearcher.principaliMenu.json
Tipo: JSOM File

Snap4cCity (C), Sept. 2024

TODO

CLLNL AL

¢YSNAPlcrry B

«‘?ﬁmg

217



(P T

o

B & ‘Pém-

UNIVERSITA
D EG LI STU DI IRFTITIMNEN‘EDIO DISTRIBUTED SYSTEMS
FIRENZE | DSt kmazione | TECHNOLOGIES LAB

'SNAP4ciry

* Functions contained in ParkingSearcher.js

h : function . o

T ication. pesetInterface()s Closes any previously opened menu, shrinks
MapManager. srjowMenuReduc?Map( "HT o+ Par‘kingSear‘c-:her‘.idMenu); the map to d|sp|ay the menu, hides the button to
$("#" + ParkingSearcher.idMenu + "Collapse™).hide(); . . .
ParkingSearcher.open = true; reduce the menu, since it will open already
InfoManager.addingMenuToManage(ParkingSearcher.varName) ; d d
application.addingMenuToCheck(ParkingSearcher.varName); reduced.
application.setBackButtonListener();

}s . . . g d

Recording to other variables to get notifications

hide: function () { .
$("#" + ParkingSearcher.idMenu).css({ "'z-index': "1©©1" }); VVhen'
MapManager .reduceMenuShowMap ("#" + ParkingSearcher.idMenu) ;
InfoManager.removingMenuToManage (ParkingSearcher.varName) ; o users press the back button

application.removingMenuToCheck(ParkingSearcher.varName) ;
ParkingSearcher.open = false;

users change the device orientation
must be closed the menu opened by this module

Snap4cCity (C), Sept. 2024 218
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appiicétgon .resetInterface(); Does the OPPOSite funCtionS to

MapManager . showMenuReduceMap ("#" + ParkingSearcher.idMenu) ; thOSe performed by the function ShOW aISO
$("#" + ParkingSearcher.idMenu + "Collapse™).hide(); /

ParkingSearcher.open = true; reset the z-indexof the menu
InfoManager.addingMenuToManage(ParkingSearcher.varName) ;
application.addingMenuToCheck(ParkingSearcher.varName);

application.setBackButtonListener();

¥

hide: function () {
$("#" + ParkingSearcher.idMenu).css({ "'z-index': "1©©1" });
MapManager .reduceMenuShowMap ("#" + ParkingSearcher.idMenu) ;
InfoManager.removingMenuToManage (ParkingSearcher.varName) ;
application.removingMenuToCheck(ParkingSearcher.varName) ;
ParkingSearcher.open = false;

Snap4cCity (C), Sept. 2024 219
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checkForBackButton: function () { .
if (ParkingSearcher.open) { These are the callbacks called to nOtlfy the

ParkingSearcher.hide();

; occurrence of an event among those described

¥ previously (see show function) and for which we
refreshMenuPosition: functio ) recorded the mOdUle

it (ParkingSearcher.open) {
MapManager . showMenuReduceMap ("#" + ParkingSearcher.idMenu) ; °

i i ) : users press the back button
Utility.checkAxisToDrag("#" + ParkingSearcher.idMenu) ;

if (ParkingSearcher.expanded) {
ParkingSearcher .expandBusRoutesMenu( ) ;

. users change the device orientation

¥

must be closed the menu opened by this module

closeAll: function () {
if (ParkingSearcher.open) {
ParkingSearcher.hide();

¥

¥

Snap4cCity (C), Sept. 2024 220
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refreshMenu: function () {

it ($(7"#" + ParkingSearcher.idMenu) .length
$("#indexPage"™) .
append(“<div id=%\

LU )

+ ParkingSearcher.idMenu + "\" class=\"commonHalfMenu\ "></div>")

1

u

ViewManager . render(ParkingSearcher . results, "#" + ParkingSearcher.idMenu, "ParkingMenu™) ;
Utility.movingPanelWithTouch("#" + ParkingSearcher.idMenu + "ExpandHandler™,

"#" + ParkingSearcher.idMenu) ;

Checks if there is the element that will contain the html code created through the use of Mustache library.

It is generated the html code with template ParkingMenu.mst.html and JSON ParkingSearcher.results and added to the
element container.

Finally, the feature that allows the users to widen the menu by dragging the handler is added to it

Snap4City (C), Sept. 2024 221
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refreshMenu: function () {
it ($("#" + ParkingSearcher.idMenu) .length
¢ ("#indexPage™) .
append(”<div id=\"" + ParkingSearcher.idMenu + "\" class=\"commonHalfMenu\"></div>")
1
ViewManager . render(ParkingSearcher _results, "#" + ParkingSearcher.idMenu, "ParkingMenu™) ;
Utility.movingPanelWithTouch("#" + ParkingSearcher.idMenu + "ExpandHandler ,

"#" + ParkingSearcher.idMenu) ;

* Itis generated the html code with templatelParkingMenu.mst.htmBland JSON ParkingSearcher.results and added to the
element container.

* Finally, the feature that allows the users to widen the menu by dragging the handler is added to it

Snap4City (C), Sept. 2024 Le2
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* Functions contained in ParkingSearcher.js

successQuery: function (response) {
ParkingSearcher.results = responseObject|[ "Results™];
ParkingSearcher.refreshMenu();
ParkingSearcher.show();
MapManager .addGeoJSONLayer (responseObject);
ParkingSearcher.resetSearch();

¥

errorQuery: function(error) {
navigator.notification.alert(

Globalization.alerts.servicesServerError.message,
function () { },

Globalization.alerts.servicesServerError.title);

Snap4cCity (C), Sept. 2024

These are the callbacks that should be called
once the JSON, containing the data to be
displayed to the user, is created. The success
callback:

* will locally save the response

e will create the menu

* will show it.

If the menu will contain elements that it is
possible to show on the map they will be added
to the map by last function
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* Before adding the logic of the new module, we create the template
to be filled with the correct JSON.

j_d="par-kingl‘-'lerluHeader‘" class="panel panel-default” style="position: absolute;right: @px;left: 8px;border-radius:

Ppx ;™ . . .
="parkingMenuExpandHandler”™ class=" gr‘lppy{ ontainer grippyContainer-horizontal"”™ style="text-align: center Thls default template WIII Slmply Show

class="grippy grippy-horizontal™ di

class="panel-heading™ style= dding: @px 1@px;height: 52px; border: none;™ a menu Wlth a header and bOdy empty'
a cla "pull-right™ onclick <ingSearcher.hide() ;"

class="glyphicon glyphicon-remove”™ Must have the same name as the

style="float: right; padding-left: 8px; color: #777; line-height: 52px;"

="parkingMenuExpand” class="pull-left” onclick="ParkingSearcher.expandParkingSearcher();" String entered as the third parameter

class="glyphicon glyphicon-plus” style="padding-right: 8px; color: #777; line-height: 52px;" .n the ca"

="parkir enuCollapse™ class="pull-left™ onclick="ParkingSearcher.collapseParkingSearcher()
class="glyphicon glyphicon-minus” style="padding-right: 8px; color: #777; line-height: 52px;

="parkingMenuHeaderTitle"” style="l1line-height: 52px;color: #333;"

ViewManager.render (
ParkingSearcher.results,
"#" + ParkingSearcher.idMenu,

"ParkingMenu");

id="parkingMenulnner” class="commonHaltMenuInner"

ParkingMenu.mst.html

Snap4City (C), Sept. 2024 224
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* Before adding the logic of the new module, we create the template
to be filled with the correct JSON.

id:"parkingMenuHeader" class="panel panel-default” style="position: absolute;right: @px;left: 8px;border-radius:

="parkingMenuExpandHandler”™ class=" gr‘lppy{ ontainer grippyContainer-horizontal"™ style="text-align: center i This template Wi” be Saved in the
class="grippy grippy-horizontal™ di f I(j II (j t I t
class="panel-heading™ style= dding: @px 1@px;height: 52px; border: none;™ 0 er Ca e « emp a eS)).
a cl "pull-right™ click cingSearcher_hide();" H
S lase—mglyphicon glyphicon remover To add a title to the header we should
style="float: right; padding-left: 8px; color: #777; line-height: 52px;" il . . .
add this item to all files labels.*. Json

="parkingMenuExpand” class="pull-left” onclick="ParkingSearcher.expandParkingSearcher();"
class="glyphicon glyphicon-plus” style="padding-right: 8px; color: #777; line-height: 52px;"

="parkir enuCollapse™ class="pull-left™ onclick="ParkingSearcher.collapseParkingSearcher()
class="glyphicon glyphicon-minus” style="padding-right: 8px; color: #777; line-height: 52px;

="parkingMenuHeaderTitle"” style="l1line-height: 52px;color: #333;"
( " ~ Tit o ms ot s
hlohallvatlcn label: .parkingMenu.title)

“principalMenu™: {
“"moduleParkingSearcher™: “Lista Parcheggi™
3}

"parkingMenu™: {
"title™: "Parcheggi™

id="parkingMenulnner” class="commonHaltMenuInner"

templates/ParkingMenu.mst.html
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* Before adding the logic of the new module, we create the template

to be filled with the correct JSON.

="parkingMenuHeader"™ class="panel panel-default™ style="position: absolute;right: @px;left:
1d— parkingMenuExpandHandler”™ class="grippyContainer grippyContainer-horizontal”™
« r class="grippy grippy-horizontal™ div
"panel-heading”™ style="padding: Opx 1@px;height: 52px;
pull -right™ onclick="ParkingSearcher . hide(
class="glyphicon glyphicon-remove”™

border: none;"™

style="float: right; padding-left: 8px; color: #777; line-height: 52px;"

id="parkingMenuExpand™ class="pull-left"™ onclick="ParkingSearcher.expandParkingSearcher(
class="glyphicon glyphicon-plus” style="padding-right: 8px; color: #777; line-height: 52px;™

="parkingMenuCollapse™ class="pull-left™ onclick="ParkingSearcher.collapseParkingSearcher();"
i class="glyphicon glyphicon-minus” style="padding-right: 8px; color: #777; line-height: 52px;

52px;color:

“parkingMenuHeaderTitle” style="l1line-height:

% ("#parkingMenuHeaderTitle™) _html (
Globalization.labels . parkingMenu._title)

="parkingMenuInner” class="commonHalfMenuInner™

templates/ParkingMenu.mst.html

Snap4cCity (C), Sept. 2024

Bpx; border-radius:
style="text-align: center;"

Bpx;"

== Parcheggi

jo)
i

=4l
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The goal of this example is to create a new module that in addition to
viewing the list of car parks as is already the case for the button named
“Car Park” will show directly the number of free parking lots for each car

park found
In ParkingSearcher.js must be made the logic that retrieves data from API
describer in previous presentations and creates the JSON to fill

the template and generate the new menu
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* The following API returns the list of parking that are located at a maximum distance
of 300 meters from the location sent. The list is limited to 100 items.

http://www.disit.org/ServiceMap/api/v1/?
selection=43.7778;11.2481&
categories=Car_park&

maxResults=100&

maxDists=0.3&

format=json&

lang=it&

geometry=true
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* The returned data are not sufficient to create the final JSON,
because these data are lacking on the realtime information

There are data from all car
parks nearby, but there are

few properties that are
received

typelLabel : Parcheggio auto
serviceType @ TransferServiceAndRenting_ Car_park

hasGeometry :

servicelUri @ http: /S www.disit.org/kmidcityfresource/RTO48817@2315P0
multimedia :

1
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* The following APl which returns all information relating to a single service

http://www.disit.org/ServiceMap/api/vl/?
serviceUri=http://www.disit.org/kmd4city/resource/RT04801702315P0&

format=json&
lang=it
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* The returned data are not sufficient to create the final JSON,
because these data are relative to only one car park

v object {2}
v Service {2}
type : FeatureCollection

’ 8_ - e i There are data from one car parks
geometry {27}
type @ Feature nearby, bUt there are

propsrtics {26) many properties that are received

v ’-E-al'tlime 12}
» head {27}
v results {1}
v bindings [1]
v @

capacity {11

freeParkingLots {17}

value @ 282
cccupiedParkinglots {17}
occupancy {17}

status {17}
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 The idea is to call the first APl that returns the complete
list of nearby car park, and for each car park in the list call
the second API that returns detailed information with the
number of free parking lots
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* The first APl can be call in the app with the following functions

search: O1
parkingQuery = QueryManager.createCategoriesQuery(['Car_park'], SearchManager.searchCenter, "user");

APIClient.executeQuery(parkingQuery,ParkingSearcher.searchInformationForEachFeature,ParkingSearcher.errorQuery);

http://www.disit.org/ServiceMap/api/v1l/? The first function creates the string
selection=43.7778;11.2481& that contains the parameters from “?” to
categories=Car_park& the end.

maxResults=100&

maxDists=0.3& The second function adds the URL
format=json& of the APl and makes the call. When the
lang=it& data has been received calls
geometry=true the error or success callback.
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 The second API can be call in the app with the following functions

searchInformationForEachFeature(response) {

( ) category response) { - For eaCh car park I|Sted |S
(response[category].features.length = @) { .
Par‘k%ngSear‘cher‘.PesponseLength : Pesp_]onse[category].-Featur'es.length_; ca"ed the API that returns detalls
ParkingSearcher. temporaryResponse = {

"Results": {

R e s e s If there is no car park in the list is
called a function which doubles the
T e T o s radius of the search area until at

( = B@; 1 < response[category].features.length; i++) {

serviceQuery = QueryManager.createServiceQuery(response[category].features[i].properties.serviceuri, "app"); Ieast one car park is in the Iist or the

APIClient.executeQuerylWithoutAlert(serviceQuery,

ParkingSearcher.mergeResults, radlus |S greater than 200 km

ParkingSearcher.decrementAndCheckRetrieved);

SearchManager.startAutoSearch(ParkingSearcher.varName) ;
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 The number of free parking lots is copied from realtime object in the properties to make writing the template easier. Is
also added as a property a string that identifies the text color based on the number of free parking lots

mergeResults: function (response) {
for (var category in response) {
it (response[category].features != null) {
if (response[category].features.length = @) {

if (response.realtime != null) {
.

if (response.realtime.results != null) {
if (I‘Psponqe.r‘ealtlm::ul‘equltc..blndlngs[ﬂ] 1=

arldinal ntc Il— ol 1N

ponse[category].features[@].properties.freeParkinglLots = response.realtime.results.bindings[@e].freeParkinglLots.value;

(response[ category].features[e].properties.freeParkingLots > 28)
r‘esponsp[category] features[e].properties. freeParkingLotsColor =
se if (response[category].features[e].properties.freeParkingLots
response|category].features[e].properties.freeParkinglLotsColor =

I

response[category].features[e].properties.freeParkingLotscColor

1
¥

1
¥
ParkingSearcher.temporaryResponse[ "Results”™].features.push(response[category].features[e]);

s
i

ParkingSearcher.decrementAndCheckRetrieved();

decrementaAndCheckRetrieved: functic { This function ContrOIS hOW many

ParkingSearcher.responseLength-

if (Parkingsearcher.responseLength — ©) { | calls have already returned the details

ParkingSearcher.successQuery/( rkingsearcher.temporaryResponse) ;

Loading.hideAutoSearchlLoadin OI" returned error.
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sQuery: fTunction (
~ responseDbject =

F (SearchManager.typeOfsearchCenter == "se
MapManager.searchOnselectedServiceMarker

r {wvar 1 = 8; i < responseDbject[”Results™
responseDbject| “Results"].features[i].id

length; i++) {

LHility . enrichService(responseDbject[ "Results"] .features[i], i};

properties.distanceFromSearchCenter !=
b) {
anceFromsearchCenter - b.properties.

F (responseDbject[ "Res ures[a].
response0bject[ ™R

1 a.properti

at
atures.sort(function (a,

distanceFromSearchCenter

(a, b) {

responseDbject[ “Results™].features.sort{function
~eturn a.properties.distanceFromGPS - b.properties.distanceFromGPSs

ParkingSearcher.results = responseDbject["Results"];

ParkingSearcher.refreshMenu();
ParkingSearcher.show( ) ;
MapManager.addGeolSONLayer (responseldbject) ;
ParkingSearcher.resetsearch();

Snap4cCity (C), Sept. 2024
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This is the function that receives the end
JSON and shows it to the user, by
creating the marker on the map and
populating the list through the
template.

The JSON is enriched with additional
information such as distance from GPS
or from a manual search and list is
sorted according to these values.
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* This is the final template that allows you to show the user a list of car parks in its vicinity with an
indication of the number of free parking lots

1 r 1
3 i 3
"panel panel-default™ style="ma : @px Spx 18px Spx; color: #0988; text-decoration: none;™ onclick="InfoManager
"panel-body card-2™
1

- showInfoAboutOneMarker (" {{

}11<b style="position: absolute; bottom: @px; right: 18px; font-size: 24px; color:
I L - g L 8
it . L b3
5 AT e e S e e 3 ane— Lo '
style="margin-r : Bpx; float: left; max-height: 9@px; max-width: 9@px™
1} style="padding-right: 8px; fleoat: left™
style="text-align: center™:>{{ THA I

Yi«<br b i abel{{

rr
L

L
¥
ipt>%("#parking nuTy ntifier}}”).html{Globalization.labels.infoMenu.type)
3%

rchCenter{{ I

~ipt>%("#parking ) -html{Globaliration.labels.textSearchMenu.distanceFromSearchCenter)

c
g
.html{Globalization.labels.textSearchMenu.distanceFromaPs)
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* Final version of the button with call to module logic

"callback™: "PrincipalMenu.hide(); MapManager .centerMapOnGps() SearchManager.search('ParkingSearcher");",
“iconId™: ™'

“iconClass™: ", The search function of the

"iconFonts o
Lconcolorli T variable SearchManager asks the
"imgHeight™: ™"

e user where want search

"textFontsize™:

“textColor®: "#ccoceo”. (GPS, Manual or Last Service) and

"captionId”: "princ

e then call the search function of the

step™:

"stepId": "", . . . .
*ribbon”: true, variable which is passed as string
“ribbonId™: "

"ribbonstyle™: ™ 0%, #CCeeoe 1

"ribbonText"™:

"removed”: fal

"index™: @

parkingSearcher.principalMenu.json
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ParkingSearcher Module Finished

'8 What do you want to do?

Q

Scopri la Citta Interesse Ricerca

Trasporto

Pubblico Parcheggi

== Parcheggi x

PY Parcheggio Stazione Fortezza Fiera

Tipo: Parcheggio auto

Distanza Q:409 m

Distanza ®:1877 m 256

remote poi

Parcheggio Stazione Binario 16
Tipo: Parcheggio auto

Distanza ©:394 m

Distanza ®:2103 m

Piazzale Montelungo
Tipo: Parcheggio auto
Dlstanza Q:352m

Distanza ®:2073 m 52
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Gruntti

(e

For the creation of the app through the modules it is necessary to compile it with
grunt before doing it with Cordova

= Getting Started &% Configuring Tasks  # Plugins  [E] Documentation

Y The JavaScript Task Runner

https://gruntjs.com
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Inside the root folder of the Sii Mobility App Kit there is a gruntfile.js which will
merge the js and json files as described inside it. Inside the root there is also a
node_modules directory within which there must necessarily be these folders
containing the plugins useful for merging files.

disit- jsom-merger
esb-promise- plugin
grunt

gt -Cantnb-<hean
grunt-cantnb-cancat
grunt-cantnb-ugldy

grung - on-merges
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To compile the files, the grunt command must be launched on the open terminal in the project root
If everything works properly the screen that should appear is as follows. If some package is
missing it can be installed with the npm i packagename command. If disit-json-merger is missing
download it from https://github.com/disit/siiMobilityAppKit/tree/master/node _modules/disit-

json-merger

242
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If the grunt command was successful as in the image of the previous slide then
the command Cordova build android can be launched and if all goes well you will

have a screen like the following one

243
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e TC5.16. Exploiting Smart City API for developing Mobile and Web
Apps
e TC5.15. Snap4City Smart City APl Collection and overview, real time

 TC5.17. Search on Services via Smart City APl: MicroApplication,
Exploiting Micro Applications in HTML5 based on Advanced Smart City
API

e TC5.18. Snap4City APl are documented in Swagger, and tested in
Postman

e TC5.19. Using ServiceMap as a Tools for Developing web and mobile
apps and micro applications
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What is missing here and you can find

In the former course

https://www.snap4city.org /577

Data Streams from partecipatory,
Mobile App

Data streams from Mobile vehicles*
and smart phones Devices

Data Ingestion via Web Scraping

Data stream from TV Cameras, TV
Cam Manager

Social Media interoperability

Another Complete Example

BlockChain models and devices in Snap4City
(new feature)

Orion Broker:
e Services/SrvPath and Multitenant

External and Internal Brokers,
— External Broker harvesting

Managing Node-RED on edge from cloud

More on: Security of Snap4City Stack from
device to dashboards

VM based installation of Snap4City
ETL: Penthao Kettle interoperability
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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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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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« Client-Side Business Logic Widget Manual: https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf
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Snap4City: a framework for rapid implementation of Decision Support
Systems and Smart Applications.
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Snap4City: Smart aNalytic APp builder for sentient Cities and 10T
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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

Snap4City (C), Sept. 2024 255


https://www.snap4city.org/577
https://www.snap4city.org/4
https://www.snap4city.org/426
https://www.snap4city.org/78

(P T

i ’ém'

UNIVERSITA DlNF Y[~ +
DEGLI STUDI DIPARTIMENTO Dlo DISTRIBUTED SYSTEMS
FIRENZE | BSfiSiumaone | FEENGSSEs e CITY

“SNAP/ciry :;ﬂ

e UNIVERSITA
= | DEGLI STUDI

DINFO

DHPARTIMENTO D4
INGEGMNERIA
DELLINFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET

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
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* We suggest you to read the TECHNICAL OVERVIEW:
o https.//www.snap4city.org/download/video /Snap4City-
BlatformOverview.pdf
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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
t[J J‘\/l

)\...‘33-

B

D INFO

Snap4City (C), Sept. 2024 257


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

(P T

o

u‘«7$m.

UNIVERSITA ' ‘ +

DEGLI STUDI IRFTITIMNEN'E on DISTRIBUTED SYSTEMS r ' '

l: [ RE N Z E INGEGNERIA AND INTERNET CITy
DELLINFORMAZIONE TECHNOLOGIES LAB W

¢YSNAPLcrry B

¢“SNAP/ary

* Powered by

https://www.snhap4city.org/do
whnload/video/ClientSideBusin

' SNAPTech essLogic-WidgetManual.pdf

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
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DINFO dept of University of Florence,
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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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* 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
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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.
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Appliances and Dockers

Installations

CONTACT

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

Office: +39-055-2758-515/ 517
Via S. Marta, 3 - 50139 Firenze, ITALY Cell: +39-335-566-86-74
https://www.disit.org Fox.: +39-055-2758570
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