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AND METHODOLOGY
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« TRAINING COURSES
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On Line Training Material (free of charge)

¢VSNAPcy i

Ist part 2nd part 3rd part 4th part 5Sth part 6th part 7th part 8th
< : Data Ingestion |[System and Deploy| Smart City APl: [Design and Develop
h IOT A 10T |
Socdod Dasnioars OTApD: 10T NeowoIK:  Damnaivtics processes Install Web & Mob. App Smart Solutions
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e Course 2023: https://www.snap4city.org/944
— Introductionary course to Snap4City technology

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

— SnapA4City Platform Overview:
e https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformQOverview.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), October 2025
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Snap4City Platform

Technical Overview

From: DINFO dept of Unuvermty of Florence, with its
DISIT Lab, Https://www.disit.org with its Snap4City solution

Snap4City:
*  Web page: Https.//www.shapdcity.org
*  https:/ m/snapdcity
o https:/fwww facebook.com/shapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifi.it
Phone: +39-335-5668674

Linkedin: http yw.linkedin.com/in/paolo-nesi-849bas1/
om/paoclonesi

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

]

0

0

]

'Img
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¢“SNAP/cry ;

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

YSNAP4Tech

Development Life-Cycle

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

From SnapdCity:

+ We suggest you to read the TECHNICAL OVERVIEW:

o https://www.snap4city.org/download/video/Snap4City-
PlatformOverview.pdf
fwwwe.snapdcity.org

napdsolutions.org

napdindustry.org

tter.com/snapdcity

facebook.com/snapdcity

o httpsy/dwww.youtube.com/channel/UC3tAO0PELMNba8f2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hitps://www disit org
DIMFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone- +39-335-5448474
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https://www.snap4city.org/d
ownload/video/Snap4Tech-
Development-Life-Cycle.pdf
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Register on WWW.snap4city.org 10T anddata World [\or aosiications , 22shboards and Apps
| %ﬁ@» = 3

— Subscribe on DISIT Organization

ey

* You can:

— Access on basic Tools

— Access to a large volume of Data

IF
— Create Dashboards Cany Z“kneed to go py,
. . u Ore j
— Create IOT Applications beCOmin szcl’lpass at the;/g deep you
. ri ex

— Connect your |OT Devices '8hts of g, /Are e tRole

. . | Nalytics .~ PMment 5>~ With f,
— Exploit Tutorials and Demonstrations »Machjng feay >0 for pay.,

ni
’ etc.
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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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iving Lab Accelerating

City Operators

Y e / Resource Operators
6 J 5 agreements _
] networking Inhouse
Community collaborations companies
Building

Connect

tutorials
I0T/IOE

Upload context

subscription to Open Data

applications

Connect external

Tech
Services i .
documentation providers
) Manage .
City Apps & Dashboards, ADatT Ir.\geistlor'\t: nd
Users personal User Engagement nalytic algorithms
services
Pltom.ote ) Advanced Smart workshops C
Applicaggns & Collaborative City AP, ategory
Dashboards MicroServices Associations
Monitor

Produce City experiments
City Platform p : IOT;S:::;‘;ZS &
Advertisers Produce Apps an
MBS Dashboards for City Help
Users desk Corporations
events Case
Large I(.slalagsmg,‘ Studies
. old services
Industries partnerships Research
groups
Early Adopters

Start-ups
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@ Deploy

@ Deploy
@ Deploy
@ Deploy

Data Discovery
Data Modeling

Data Analytic
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loT App,
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‘ Python, RStudio
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A Userinterface
Dashboards

Y
‘

]
=

Validation

-
™

Snap4cCity (C), October 2025 15



Y SNAP/ciry

Technical Architectuce _
Front-End
‘4[ APl Manager J \{Facﬂltles \prpllcatlonq

Entity Directory:
Smart Data Models

Federation hboard/View | | TrafflcOptlmlf ]

ilder & Mng.

loT Data Models Smart City API e (__Traffic Light Plan ]
Digital Twins penSearch @ | g(la‘ce CSBL | | Public Transpolrt ]
C 4_ [ Custom Themes | (___Parking Mng. ]

Stora ‘ ) . 1
g tity Inspector | (

GO0 .
Q > SMQTT
060

Sy#ptics & Widgets ] [ Fines Mng. : )
VLA KB graph [ Datmmap‘ ﬁ 2/3D D|g|taITW|rI1I ) | Participation Mng. ]
| ‘ [ Lighting Mng. ]
)

)

'V GeoServer [ HLT Manager

(\_) ) Tools
/ BIMserver.center Serv|ce Map J [ Rout|ng, MuIDyn

[ Building Mng.
1

[ Heatmap Gen

[ Environment Mng.
|
[

]
)
Simulators’ tools: (Prediction Gen. o ) Waste Mng.
SUMO, DORAM, TFR, . ]4_> | Measure & Compare ] _Sharing/pool Mp :
B
)
)

)

g ]

[ Energy Mng.I ]
]

)

Social Media

OSM, BIM, GIS, ITS <G

Gateways, satellite

[ Notification Mng

@ python €dstudio [

egs = . KPI Support [ Tourism Mng.
External Services - Artificial Intelligence tools: AR . .
Web Scraping On Edg loT App pred., classif., optim., LLM, .... [ Scenario, What- If [ Mobile Apps
TV CAM streams | q . -
On Clou ProcLogic <—Event T [ SnapAdvisor / C?‘(?neratlve Al ]
[ A&A, RBAC, SSO, Blockchain, Resource Managers and Sharing ] [ Sharing / Market Place

8/25 “‘ [ Third parties solutions - — . ]




UNIVERSITA
orctistoni | DINEO ([ DRSIT
FIRENZE | S8fNEHazone | TEGHNOLOSESs Las

Smart API4Als ‘
E B EEEEEEEEEESR
Data, web pages, etc. Web and Mobile Applications
(Http(s), W5, ...)

- EEEER I I EEEN
| |
| |
= Data (ODBC, JDBC, Mongo, ...) .
] ] .
- - Direct storage, databases TR N Dashboard Builder
| | | | .
[ [ GIS, Maps, Heatmaps, Dashboard Wizard \ DashboardEdrtor
- - u Traffic Flow, ODM 5 : 3 : ]
- a m M4 Data Manager |
] ] -
| | | | ]
| | | | E A e Ertitioe douicac datra 0 1
| | | | ] ™
| | | | ™ u
| | | | ] ™
| | | | ™ u
| | | | ] ™
MisroServices - =
| |
MlcroSer\aces -
| |
ior

@ %y elastic % m
PastgreSCL . mongoDB. sm L M QL.

‘Illll
‘lll T
‘--
=&

|
v Storage
\
o : Rvels and ACtIOﬂS‘WSSL = Widget Collection ¢ = B T
— T — MicroServices \I
—— [ — Client-Side Business Logic (Visual Editing, and JavaScript)
J . J

Processing Logic/loT App (Server-Side Business Logic)
17
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Presentation Dashboards Business Intelligence Visual Analytics Smart Applications Web & Mobile Apps
E Dashboard Themes Dashboard Wizard g
[¥]
8 Dashboard Mng. Dashboard Builder Widget Library 3D Digital Twin CSBL 3]
- LTS M SnapACity Node-RED Libraries fll ASCAPI B API Mng Rl @FILUM kafka Q) Websocket 3
(7 ‘
< _ ]
- Operations T Sppenione
4 o0 Operational Tools | Artificial Intelligence, DA Tools MLOps, Dev. tools Visual Analytic processes z
N ] BIM:ervercenter g
Qraphhopper . - v || o
EEmN EEEE EENS BN EEES s c )
S ernal Interoperability: API, MicroServices, WS [IaF 1o Leia A N[oTe =0 s S NI o1 = o= ASCAPI mwebsocket MILUHRE N -
s _—_ o &0
| HE e ——— 2 £
- o - .
E || I Persistence & LOGraph S |5
s || I=E : wy OpenSearch - =
g 23 Knowledge and Data Management SuperServiceMap Data Management, HLT 2 p-
u - = | : . o
E‘g” Eﬂé :' Ni-Fi nifié — . Il Linked Data triples F 5 E ;
S '} Agregation >~ ———— B'°°k°ha'” | FilARE S E |2
= & Data Process Sy loT/Entity Directory Brokers MQTT == || € 8| | 2
ug e —— Any protocol and format [ —. M brottesrand format I % E :-f
E Connectivity: wired/wireless, IoT Edge, etc. oo 2 Qo 2

{ l
Any protocol and format I Any protocol and format |

Py £ P Q @ iz GIS External Social
0 @@ <G 0 \ V' 4 @ e =L L2 BIM ]| OSM || Gateways || o Vices ERP Media

Device Layer i i
napACity (), October 2025 External Third Party Services
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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), October 2025
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Communications vs External Services
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- i1 _
External Services 2 >| Client-
N\ K14 | K2 Jg Side |57 :
Al Front Busin.ess
Data DS ¥ o N D1 L Y E1 End Logic e
sources ——> Data >| Server-Side > User = — Y
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nternal anad externa

Snap4City Smart City API Docs: Swagger

Advanced Smart City API

Advanced Smart City API
Kmdcity Web App API
L Crion Broker K1-K2 Authentication API

# S Advanced Smart City AP| ™ e

hitps:/www.kmdcity.org/swagger/exiemnaliascapi-openapiva.json

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

+} swagger

Data Set Manager: Data Gate

- e MR Yoy © SMART CITY AP| WEB DOCUMENTATION

@ Development Tools &

B Web Scraping Tool

@ Web Scraping Tool (On)

B web Scraping Toal [6) Servers

B RStudio Development [ https:ifse! disit.org PP pivt v~

B RStudio Development 011

B RStudio Development 0116

@ R Studio Development TF s

S =EoF Services v

[@ R studio Development GFF

EilESTIobe on porion] ‘ / Senvice discovery and information |
X MicroServices from DataAnalytic

B ETL Development

@ ETL Development 1 Events ~

@ ETL Development 2

# Knowledge Base Graphs ‘ /events/ Eventsearch |
“ Knowledge Base Queries

S S E TS Locations ~

< Internal API Do

[B Testing API by Pos ‘ /location/ Address and geometry search by GPS |
& source Code Access
Ma ent v P

snagemen Public Transport v

o Settings ¥

ernal APl Docs: Swagger

m of a JSON document shaped conforming to a well-defined schema
evice:

loT device registration API

10T device registration AP|

Notificator API

DISCES scheduler API
Resource Manager API
Sensors AP

Event Logger API
Ownership API

Data Manager API
Device, Broker and Value Mgmt API
Snap4City Application API
Engager API

Wallet AP|

User Profiler API

My KPI API

Snap vs Openmaint API

Device Groups API

Sci-Hub Processing API

‘ /tpl/agencies/ Agency list |
‘ /tpl/bus-lines/ (Bus)Lines list |
[ Documentation and Articles ¥

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

User Management and Auditing ¥

Help and Contacts ¥

hat had been disabled.

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

https://www.km4city.org/swagger/internal/index.html
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Snap4City Internal APl Docs: Swagger

aun o
[—
-

User: roottooladmini, Org: DISIT {1 swagger loT device registration API v
el e iy ez 27 10T device registration API
LOGOUT
Notificator API

W Knowiedge and Maps © loT Device Registration AP|“"“® DISCES scheduier AP

10T Applications ~ hitps: w kmdcity org/swagager/internalfiotdeviceapi-openapiv3.json Resource Manager AP|
= |OT Directory and Devices ¥ 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 { Sensors API

operations on a graph database, also returning the URI of the inserted, updated or deleted device

< Manager ¥ Event Logger APl

Extended PDF documentation (313k)

@ Development Tools = Ownership API

[& web Scraping Tool Data Manager AP!

B Jupyter Hub - Python Device, Broker and Value Mgmt AP

B Web Scraping Tool (0n) Jenen SnapCily Application API
Web Scraping Tool (6] [ http:/iwww.disit.org/ServiceMap/apifvifiot ~ [P
R Studio Development TR
R Studio Development 011 Wallet API
R Studio Development 0116 Reg Istry User Profiler AP!
R Studio Development TF
My KPIAPI

R Studio Development GFF

/insert Forregistering or updating a device in the graph database. :
R Studio Development Gral | Snap vs Openmaint API

ETL Development Device Groups API
m /delete For deleting a device from the graph database.
Sci-Hub Processing API

ETL Development 1

ETL Development 2
Knowledge Base Graphs | /make-private Formarking a device as a private device
Knowledge Base Queries
Smart City API Docs: Swagger | /make-public For marking a device as a public device |
Internal API Docs: Swagger
4 Testing API by Postmal

@
@
@
@
@
@
@
@
@
@
L
]

a

Device Attributes ~

& Source Code Access

J How velop S ic
L Howto Develop Smart Appli |m /disable Fordisabling a device attribute. |

Management

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

©f Settings
User Management and Auditing ~
Models v

Help and Contacts =

O Documentation and Artic device >

My Profile ¥

https://www.km4city.org/swagger/internal/index.html
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Internal Smart City API

* |OT devices / Entities and tools API:
— |loT device /entity registration API
« API of the 10T / Entity Directory

— Sensors API
« API of the 10T / Entity Directory

— Device, Broker and Value Mgmt API
» API of the 10T / 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), October 2025
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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, MyPOlI, POI, 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), October 2025
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AND TECHNOLOGIES LAl

* C1-C2 / H1-H2: ASCAPI, Advanced Smart City APl + Data Managers

— Mainly to access at data, pose query, etc.

* A1-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

* |nternal API:
— All the others

Snap4City (C), October 2025
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external smart City AP

Snap4City Smart City API Docs: Swagger

User: roottooladmini, Org: DISIT {} swagger Advanced Smart City API
Role: RootAdmin, Level: 7 Advanced Smart City API
Kmacity Web App APl
LG Orion Broker K1-K2 Authentication API

= Do T Advanced Smart City AP| ™= e

Data Set Manager: Data Gate

1

hitps:/iwww.kmdcity.org/swagger/external/ascapi-openapiv3.json

) TG M s AR SMART CITY AP| WEB DOCUMENTATION

[& Development Tools =

&

‘Web Scraping Tool
‘Web Scraping Tool (0n)

‘Web Scraping Tool (6l) Servers

B oD [ https:/iservicemap.disit.org/WebAppGrafolapivl  ~

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

Services v

R Studio Development GFF

R Studio Development Cral | / Service discovery and information |
MicroServices from DataAnalytic

ETL Development
ETL Development 1 E\'ents v

BEERMPEEBDEE BB B

ETL Development 2
## Knowledge Base Graphs | /events/ Eventsearch |
% Knowledge Base Queries

= Smart City APl Docs: Swagger Locations ~

« Internal API Docs: Swagger

B Testing API by Postrnan | /location/ Address and geometry search by GPS |
& Source Code Access

Management = Public Transport v

o} settings ¥

" | /tpl/agencies/ Agency list |
User Management and Auditing ~

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

[} Documentation and Articles ¥

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

https://www.km4city.org/swagger/external/index.html
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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 10T Orion Brokers exploiting the Secure Filter of

Snap4cCity.

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

e Other: ODM, Traffic Flow, etc.

 Km4city Web App API
— To exploit MicroApplications created as tools for Dashboards, totem,

web Apps, etc.

Snap4City (C), October 2025
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¢“SNAP/cry

@PDSTMAN

KMA4CITY API
Introduction

Service Discovery

Event, POI, Address Discovery
Service Details

Public Transport

User Feedbacks
Recommender

DISCES

Web App

Control Room

KM4City API 554&

An exhaustive set of read-only APIs that have been developed in the context KagACity P
here.

t can be found below

=
r|

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 category in a radius

htpsi/fservicemap.kmdcity.org/WebAppGrafo/apify /7selection=43.7909;11.2280&maxDists=0.5&categories=Accommodation&lang=en

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 Smart City API Guidelines.
PARAMS
selection 43.7909:11.2280

maxDists

categories Accommodation

curl --location --request GET "ht

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

Snap4City (C), October 2025
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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.km4city.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), October 2025
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-
= Home Workspaces v APINetwork v  Explore Q. Search Postman m g 0 Q Upgrade ~ — | X
/@ POSTMAN e
2 My Workspace New Import ¢ 1@ CGETRIKE® CETfoot® CETbke® [T WOR T New @ GET REA @ e No Environment v E3
5 + = % WORKSHOP | REAL™"*==*=*===s"=ts=s Q) save v o / B B
Collections Set as variable  #s»
» axisgetimage
& 5 AZURE TRANSLATOR GET PN ttp://servicemap.disit.org/WebAppGrafo/api/vi/? m E
APIs erviceUri=http://www.disit.org/km4city/resource/iot /orionUNIFI/DISIT/ARPAT_QA_FI-GRAMSCI
> PontDuGard : Rformat=json&fromTime=2022-10-01T00:00:00&toTime=2022-11-01T00:00:00 ! 1
& Paramse  Authe Cookies <
. > rds
Environments Query Params -
> STUDENTS @
= s TRAJECTORIES KEY VALUE DESCRIPTION eoo  Bulk Edit
Mock Servers T
5 TRANSLATEMIEAPI serviceUri http://www.disit.org/km4city/resourcefiatio... %
v WORKSHOP format json
Maonilors
e b fromTime 2022-10-01T00:00:00
o
Flows toTime 2022-11-01T00:00:00
{D |
. . Hislory .
http://servicemap.disit.org/WebAppGrafo/api/vl/?se
rVICeU”:http//WWVVdISItor'q/krn4_(:|'[V/resourcellotloﬁtld:\.I Cookies (1) Headers (11) Test Results @ 2000 411ms 10713KB  Save Response -
IOﬂUNlFl/DlSlT/AR PAT OA FI' Pretty Raw Preview Visualize JSON = O Q
GRAMSCI&formatzjson&fromTime=2022-10- r .
01T00:00:00&t0oTime=2022-11-01T00:00:00 2 *Sexvice": |
3 type": “"FeatureCollection”,
4 features®: [
. L 5 i
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Y SNAP/ciry

Technical Architecture
Any API Front-End
APl Manager \/Facilities \prplicationq

Federatlon Dashboard/View [ Trafﬁcoptimizl. ]

Builder & Mng.
Smart CltyA e =8 (" Traffic Light Plan |
1

Business Intelli- )

Entity Directory:
Smart Data Models
loT Data Models

.

Digital Twins S) ONSearch @ | gence CSBL | | Public Transpolrt ]

G@@ & F 4_ ‘ | Custom Themes: : [__Parking Mng. )
C— o — | Entltvlnspector : [ Synoptlcs&WldgetISI ] Fines Mng. . ]

0 PR | Data Manlager | ( 2/3D Digital Twin 1 | Participation Mllwg. ]
@ e !U GeoServer HLT Manager | ‘ Tools ‘ Lighting Mng.I ]
°© ) (\)BlMservercenter A Serwce Map ‘ (" Routing, MulDyn ] Building Mng. }

B
] Waste Mng.

Simulators’ tools: [ Srecledon Gen -
SUMO, DORAM, TFR, . [ Measure&Compare ]

Sharing/pool Mng.

Social Media

OSM, BIM, GIS, ITS <G .
Gateways, satellite a Dl;lthon Studio [

External Services - Artificial Intelligence tools: ] AR

Web Scraping On Ed pred., classif., optim., LLM, ....
TV CAM streams & loT Ap_p
Event Driven

[ Notification Mng

[
[
[
[
[ HeatmapGen ' | Environment Mlng.
[
[
[
[

Tourism Mng.
|

J

g )

] Energy Mng.I ]

KPI Support ] ]
) )

Scenario, What- If Mobile Apps

[
[ SnapAdvisor / Generative Al ]

[ A&A, RBAC, SSO, Blockchain, Resource Managers and Sharing ] [ Sharing / Market Place

8/25 "‘ [ Third parties solutions - — . ]




— Multiple DOMAINS

I\

— Geospatial reasoning

— Temporal reasoning
— Metadata
— Statistics
— Risk and Resilience
— Licensing

— Open and Private Data

— Static and Real time
— |10T/IOE

Ontology Documentation;

i

[

http://www.disit.org/650

http://www.disit.org/6507

http://www.disit.org/5606

http://www.disit.org/6461

¢
N

o o ) =
— Street-Guide
— Mobility and transport
— Points of interest
_ — Sensors, |07, ...
= — Energy
Administrati Big Data Tools
— ministration S
— Citations from strings 2 )
vl [ l
i iﬁ(\ﬁriﬁr\:ﬁr\:ﬁrj m
' =1l
:"(f"‘ e sty
T - J 16 LOD and
; % reasoners |!
I |+ ok % ¢ * |
_— L RDF
| =
) S ,
Schema: http://www.disit.org/km4city/schema |
RDF version: http://www.disit.org/kmA4city.rdf
0] ROF '.
..|..Em-‘ E |
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Km4C: KmA4City 1.6.8
Using
— DCTERMS: for metadata Dublin Core Metadata Initiative
— FOAF: friends of a friends
— Good Relation: entities relationships
— iot-lite: IOT Vocabuary
— OTN: Ontology of Transportation Networks
— OWL-Time: time reasoning

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

— Schema.org for people and organizations
— SSN: Semantic Sensor Network Ontology (see https://www.w3.0org/TR/vocab-ssn/
— WGS84 Datum of Geo-Objects

— GTFS, General Transit Feed Specification, and Transmodel, for public transport infrastructures:
lines/rides time schedules, real-time records, paths, etc.;

— BOT: Building Topology Ontology. https://w3c-lbd-cg.github.io/bot/
— S4CITY: SAREF extension for Smart City. https://saref.etsi.org/saref4city/v1.1.2/
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Helsinki KB Service Map
S

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

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

LAPINLAHDENTIE

Select an agency

- Select an Agency - v
Select a line:

- Select a Line - ¥ |
Select a route:

- Select a Route - ¥ 1
org Select a bus stop

- Select 3 Stop - ¥

|

My Snap4Ci

373773207E330127
Name'v orionFina
Nature: Env
Subnature: Air_quaity_m

Dashboards ganization

My Dashboards in My

Notificator
Property/Value Type

TTAMRNKATU
U Ruoholahti

KELLOSAARENKATU

My Data, KP!, PO
10T Applications
hitps:/Avh o}
0.2405 @2015-+

Service Map (Toscana) Kellosaarenpuisto

Kaapelitehdas

Service Map 30 (Firenze)
Helsinkd Service Map

Antwerp Service Map

NTA
RENRAY
OshA
PO

0.7086 @2019-1
Garda Lake Service Map 5

meDeita 0.1207 @2015-1

Cagliari Service Map = g R \

Lonato Del Garda Service Map

eating WKT ) o> W S

Service Map 3D (Antwerp)

b, seikamerenpuisto
Service Map 3D (Helsinki) %

Load WKT on ServiceMap (Helsinki)

Load WKT on ServiceMap (Toscana)

Load WKT on ServiceMap (Antwerp) 4

My Annotation on Services/Data

Mapping Services Data 4

ArcGIS DISIT Servi
Micro App

| External S

5] @m

P
o
S Jal

| e Rsaari
- Hide Menu o
I 20

Data Set Manager: Data Gate

<
&
o
o

Lastenlehto

& &q

| - Hide Menu

| Regular Services | Transversal Services
Services Categories
@ De/sSelect All
¥ [ Accommodation +
¥ B Advertising +
¢ B AgricultureAndLivestock +
¢ B} civilandedilEngineering +
5 ¥ B culturalActivity +
¥ [ educationAndResearch # ‘
1+ x
@ 0 +
@ [ environment
@ [} Financialservice +
¥ B} Governmentoffice +
¢ [ Healthcare +
¢ [J industryAndManufacturing +
¥ |J ToTDevice +
¢ [} MiningAndQuarrying '+
¥ [§ shoppingAndservice *
@ B vourismservice
¢ [ TransferserviceAndRenting +
¢ B utilitiesAndSupply +
¢ [Q wholesale +
¢ [@ wineAndFood +

u Filter:

/
1N\

—

DWW

=10}y

_

Linked Open Graph

Service
select v iR Global Endpoint Map | Your data T f relati
N. resu] ype of relations
Snap4City SmartCity Ontology (by DISIT) endpoint: (optional) Select all | Deselect ail | Invert | ide olt inverse
Search /| [T View cnaport relation | # exposedty foafidepiction
search 4 uat {tp | Request  hasatrbute :SystemCapy
T L [T —, B it £
Q € e =
| e Status # refe:seesiso
o l r a
) e [s{rtp I dist orghmciy resourcediovorion nai Requast [ |eee /.o
¥ Maltipla sndgoint search
~— £

Remove

Linked Open Graph

Clear

How pass from ServiceMap
o Linked Open Graph,
Linked Data view tool

Infat

AieGuaityObzer

http:/ /www.w3.0rg/2003/01 /geo/wgs84_posslat
60.15858

http:/ /www.w3.0rg/2003/01 /geo/wgs84_pos#long
24.921349

hitp://schema.org/name

373773207€330127

hrtp: //www.disit.org/kmacity /schemaformat

Json

hitp: £/ disit.org/kmcity/

W,m

hashmrizuts
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rdfitroe
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Lihked Open Graph LOG: https://log.disit.org

“Linked Open Graph

Your data Type of relations

I d int: i I
r;.::?rc:’en E=le =mE=nail | | Select all | | Deselect all | | Inwert | ) Hide all inverse
P
belongTo coincideWwith -
uri: |http',-",-" ” Request | contains depiction
' Search far kenyward ends forming
5 has hasAccess

hasExternalfccess hasMunicipality

hasProvince hasRule
1 " — - — — — hasStreetMumber inMunicipalityOFf
__ http:/f/www.disit.dinfo.unifi.it,/SiiMobility,/MUOSE ~ i=In i=Ea =

isPartOfProwvince isPartOfRegion
ownerauthority
samefs

starts

-

managingfuthority
placedIn
seeAlso
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ODDRRNARRERO
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type hasExternalAccs...

L
L] hasProvince
ay (LA belongTo
isIn bype
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coincidewith

trpe
i=In MUSED _SALVATORE... hasfccess RTO48017017582A...
et assvesnmimsostoroaseoro... (@)
hasMunicipality... uln'-u Q
ayT Tpl i=Bartof SlacedIn

isPartOfProvine... inMunicipalityO...
ownerauthority RTO4801722454ES...

contains

. trps
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F-'.TD48EIL?DBQBLEEJ.’Q4SDI?24TS4 T048017247SSEB Q =]
managingfuthori
hasRule
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2:5% Schema: http://www.disit.org/km4city/schema é Z5
3| RDF version: http://www.disit.org/kmAcity.rdf
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]
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Some structures from Km4City model

SerwceMap https: //serwcemap km4C|ty org

— — NPT LT
& Naseondiuenu A A('

-—-Nascondi MenTl

- | Fermate Firenze I Comuni in Toscana I Ricerca Testuale . i

l Servizi Regolari I Servizi Trasversali -

Seleziona una provincia:

Giardino di piazza dell Indipendenza search text into service

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

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

City: FIRENZE

Prov.: FI

u DigitalLocation -
1 g Lonsulate
a Controlled_parking_zone
] ' Cycle_paths
] Gardens
4] @ Green_areas
Fl a Historical_buildings
- Library
] u Literary_cafe
u Local_health_authority
1 @ Monument_location
1 B Miuceum

u Fresh Place
‘ Road Sensors

m Bus Stops

' Actual Selection
(Servizio: PERGOLA

Note: areeverdi238

FERMATA : PERGOLA

LINKED OPEN GRAPH
Linee:

14

19 23 3

FERMATA : T1 ALAMANNI

Route:

LINKED OPEN GRAPH
Linee:

2

Linea Percorso

28 52 54

6A NOVELLI - OSPEDALE TORRE GALLI

Dati Real Time al momento non €

6B NOVELLI - OSPEDALE TORRE GALLI

N. risultati for each: Nessun Limite ~

6A Raggio ricerca area visibile ~

6B

Qo

g ' 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
poco nuvoloso  pioggia debole €  poco nuvoloso  poco nuvoloso velato
23°C/27°C schiarite 20°C/33°C / /
20°C/30°C -

Ultimo Aggiornamento: 2015-09-15T09:07:00+02:00

./ i Eﬂ
LINKED OPEN GRAPH 19 e o
servtcemag .disit. org/WebAgﬁ rafo/ma‘)pa Jjsp#close \ 1

Areas, BUs Imes, b:ke mmm, RTZ, etc.
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28

Weather

*
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A

Alert Civil Prot.

o

Information

WE_ What do you want to do?

UNIVERSITA

DINFO

http //www km4C|ty org

Calendario

e

Microsoft Edge

Anteprima Sk...

Sereno

30

Scaricada
App Store

Roma

Scarica da

Windows Store

Twitter

Tuneln Radio
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fru . B e _ B el | @
1. Choose Services & 0C & A 2 7 .l a 12:57 ¢ 8§ = et
Suggestions / . ] N lecchio
Near You  We Recommend {0 > O @ Accommodation ¥ Giardino Di Boboli b _- =N -
. 2 O & Advertising — ‘ @y EsxMDE
@ 7 2 O B Agriculture And Livestock Tipo: Digital Location
Assistant Navigator IO | .= > O B cCivil And Edil Engineering Descrizione: The Prince s Way ends in the Giardino
b a ) D g Cultural Activity di Boboli, near the Grotta del Buontalenti, that is a
S * . very masterpiece of the Mannerist architecture and
l+ b/ > O @ Education And Research sculpture
2 " > O & Emergenc
Chronology | Latest Reviews : 1 9 . Y Descrizione: Il Percorso del Principe termina nel
) D . Entertainment Giardino di Boboli, nei pressi della Grotta del
o Ib ) D &J Environment Buontalenti, vero e proprio capolavoro dell
q ) D D F' . |S ’ architettura e della scultura manierista \
Inancial service
Settings Vote APP! - .
> O B Government Office
D{v&:‘-T jj > O B Health Care
o .
1> O B Industry And Manufacturing
ShOin Ls _ 2 O B Mining And Quarrying
1 ¥ O ©@ Shopping And Service
« » O @ Tourism Service
> O @ Transfer Service And Renting
Bl A M 8 vunne_ - a_aaAl
Tutta la posta in un unico
posto DISPONIBILE SU
P> Google pla
Posta :'\ [ y
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Y SNAP Ty |

:: 4|CITY |
Vv
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ESERCITAZIONE MUGNONE 2016

**TG‘VI .

Exwctazions Wignone 2016 g0#9

» ",M‘

Regione Toscana

prevede: Firenze (FI) (ZONA: A3)

Post

b Cibo

Q =
£ Choose % 0 C

4
| > & ® Accommodation -

i i > & @ Cultural Activity

-f > & @ Education

& *E Emergency

4 > & P Entertainment

> @ 9 Environment & Ag

¥ © @ Financial Service
® @ ATM i
& O Bank
& @ Financial Instituts

£

> H
& 00:56

X

dl 45°

Annunziata

e 2 8sl] Tipo: Squares

Distanza ®:1949 m
Indirizzo: § &= &

Piazza Santissima  {fj
Annunziata

Tipo: Squares

Distanza ®:1949 m

Indirizzo: § = &
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RETICOLO MINORE

alle ore 12.00 di

RISCHIO TEMPI ALLERTA
Dalle ore 13.00 — R .
Al VenardioT v Trattoria Gozzi ]
IDROGEOLOGICO | 1 116 =X % Tipo: Trattoria
IDRAULICO GIALLO [ = i Distanza ®:1975 m
RETICOLOMINGRE alle ore 18.00 di | g
Venerdi 27 2
Leafle! maggio 2016
Dalle ore 18.00
IDROGEOLOGICO :";/er:;')fz
IDRAULICO 99 ARANCIONE

B‘M
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FIRENZE | hosonenn oo | ADNGERNET e 1 7O ’\ 0

Micro Applications

User: roottooladmint, Org: DISIT
ol Bocthce 7 P 1234 % Net

Micro Applications: Travel Planning - Toscana

- J—— in a Snap !
ﬁ Q Piﬂgorlo Qlﬁ!to X
pr— L e :
R e ad]
RN o Q/® VIAMONTEBELLO, 35 FIRENZE X
| s = "
S g Pl o i bt ol ﬁ Q(® VIADEL CAMPOFIORE, 106/A FIRENZE X

o
u @ Percorso Da

Percorso Per

[ Ruskessuon varikko

= S
rAansport il
=Qa P,
A

M-Tu_‘t‘a o

Novella

Micro Applications: Car Parks - Toscana in a Snap | 4 limanlaatu Heatmap x
o~ 3 s Parcheggi

KR PM 10 PM 2.5

/
/
A1 @ S eins 491,50 2766, b
] oon P S s % W
NO2 Helsinki AQI W A 7=
- — Andsmento Glrmstero o ; ‘ ‘ J TSI S
g6 Lungamo . 817, X T 0
@) 5 riocon o z 1l = S fheiis u.vmmm
LAeq (Noise) European AQI o " A Witamen
3‘:‘:‘::,,‘,':3""”‘“" < > 52,593 1.078 4 Percorso Q
T i AQI Enfuser Pred. | PM 10 Enfuser Pred. Durctaio A48 Zl
‘Garage vra DI Bruno Diego 2
S ?v: —— s 1 5.4, Arrivo Previsto: 14:17:07
o PM 2.5 Enfuser Pred. | PM 10 GRAL Pred. § 537m
Gar Oriucio SRL. o
W -»?Iwm s 0.314,,.: 30 - Pierluigi Da PalesH M H @
= 10 Fermate
o R AL (] 13:41:00 - 13:56:00
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irion 4§ - < o ¥ 248m
2 : i Pt ¥ Lok u 20 : Fra' Bartolomm I
- ) y, ‘u-)n Parcheggio 3uo » @ 7Femate
= h ' 14:02:00 - 14:09:00
1
° - intamationsi Garage SRL.
> Pacheggo s
[} . e Distanza: 3626m
- b e — Durata:00:46:34
= | 4 o [ Foreheouto stazione Firenze 1 ¥ Arrivo Previsto: 14:19:06
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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 POl for search

Reaching City Users:

— Alerting and notifications by location, by user behaviour

Snap4City (C), October 2025
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Search data: by text, near, along, etc.
— Resolving text to GPS and formal city nodes model

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

Events: Entertainment, critical and mobility

Public and Private Mobility & Transport, and
predictions

POls, 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 = see Knowledge
base Management

Snap4City

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

@ Cashboards
@ My Dashboards
A Notificator
© IaT Applications
My Persanal Daia
# 107 Directory and Devices v
M Knoedge and Maps
Micro Apy
| External Services ~
& Datz Set Manager: Data Gate
& Resource Manager. Procass Loader
@ Development Tools =
B R Studio Cevelopment
B ETL Cevelopmert
# Knowledge Base Graphe
< Knowledge Base Queries
< Smart Clty API Docs Swegger
< Intermal AP Docs Swagger

B Testing AFI by Postman
& source Code Access

& Management ¥

% Settings ¥

User Management and Auditing ¥
Help and Contacts +

O Documentetion and Articles >
MyProfile +

@ snapacity portal

@ Kmécity portzl

& DisTLabporta

Snap4City (C), October 2025

:: 4/CITY |
\/
—"‘ﬁm‘

B‘.AM

Smart City APl Docs: Swagger

@ Selectaspec | Advanced Smart City APl
‘Advanced Smar Ciy API
Kmdcty Web App AFI
Qrion Broker K1-K2 Authentication API

Advanced Smart City AP| ™

SMART CITY Al UMENTATION

servers

([twssrservieemap.disitorgWebAppGratoiapint v

Services 4

/ Senice discovery and information

« Service search near GPS position - It alons to fetrive the set of senvices that are near a given GPS pasition. The services can b fiter=d 25 belonging to Spaciic categoriss (e.g. Accommodation, Hotel
Restaurant, efc ), or naving Speciic wo'cs in 2ny textual fied. tcan aiso be used o find Serviczs that have a WKT spatial descripion that contains a specific GPS posfior.

+ Service search near a service - I allows to elrieve the Set of services that are necr a given service identitec by is senviceLi. The services can be fitered as beionging ‘0 speciic categories (e.g. Accomodation
Hotel, Restaurant, efc.), or having specific words in any ‘exual fiel. It can aiso be used ‘o ind services that have a WK spaial descripion that contains a speciic GPS postion.

« Service search within a GPS area - I allows fo r2frisve h s2t of s2ivices that are inside a feciangular arza. The services can be fitered as belonging o specifc categories (¢ g. Ascomedation, Hotel, Restaurant,
etc.), or naving Specifiz words in any textual fied.

« Service search within a WKT described area - It allcws to retrieve the set of services that are inside a geographic region described using the Well Known Text (WKT} format The services can be fitered as

belonging to spedific categories (2.g. Accomadation, 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 nside a geographic regicn descrited using the Well Known Text (WKT) formzt, by r=ferring to the WKT with an

identifier provided when the WKT is sored. T services czn be fiered as belonging to specifizcategories (e.g. Accomodaton, Hotl, Restaurani, eic ), or having specific viords in any texiual ied. The lst of availaole

geometres can be retrived from the Seice Map in the Search Area seiecfion bex (with Search Range specfic area). New geometries can be provided using the hti/Awvkmdcity org/ukt web szivice which can

store a WKT froma shpfile or providing directy the WKT siring.

+ Service search by municipaliy - I 2lows to retrieve e sef of senvices thet are in a speciic munizipalty. The servcas car be fifered as beiangng to specific calegories (2.9, Accomogaion, -ofel, Restauran: exc),
or having Specific wards in any ‘exual feld

- Service search by query id -I! allows to retrieve the set of services associated with a query Siored using the Service Map user nterface.

« Full text search - It allows to retrieve the geclocaied entiies (not only services) that match with a lst of keywords. The resuls can be passibly fitered to be within a specified distance frorm a GPS postion, or within @
rectangular area or inside a WKT geolocated area.

« Service info - It allows ‘c refrieve information atout a service using fts serviceUr, as an HTML (rmat query perameter set ta nfmi) cr a machine reacable JSON document (format query paramster set to json).

Parameters

Name Descrption

selection

S5 Through this parameter. the user indicates where the services have to be searched. It could be a bouncary within which to search, or a point around which to search
(query)

Usages & Samplz values:
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Snap4City Smart City API Docs: Swagger

User: roottooladmini, Org: DISIT 1 swagger Advanced Smart City API

Role: RootAdmin, Level: 7 Advanced Smart City API
Kmd4city Web App API
Orion Broker K1-K2 Authentication API

Dashboards

— Advanced Smart City API <

. hitps:/fwww. kmdcity org/swagger/externalfascapi-openapiv3.json
Notificator

_ e SMART CITY APl WEB DOCUMENTATION
10T Applications

My Personal Data

10T Directory and Devices ¥

Servers
LraiEE e WEED © I https://servicemap.disit.org/WebAppGrafo/apivl v
Micro Applications
External Services ~
Services ~

Data Set Manager: Data Gate

REETVTES SR P = / Semvice 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, 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 near a service - It allows 1o retrieve the set of services that are near a given service identified by its serviceUn. The services can be filtered as belonging to specific categories (e.g. Accomodation,

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

< Smart City API Docs: Swagger Servicg search vfithin a WKTdescribed area - It allows to retrieve the set of servi‘_:es that are inside a geographic region described using the Well Known Text (WKT) format. The services can be filtered as
belonging to speciiic categories (e.g. Accomodation, Hotel, Restaurant. etc.). or having specific words in any textual field.

< Internal API Docs: Swagger 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) fermat, 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

B R studio Development
B ETL Development
@ Knowledge Base Graphs

1) T AR iy 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 http://www.kmdcity.org/wkt web service which can
& 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 (formaf query parameter set to htm/) or a machine readable JSON document (format gquery parameter set to json).

£ Settings ¥

User Management and Auditing ¥
Help and Contacts ¥

Documentation and Artic

My Profile ~
Name Description
selection
s 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:
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e Street and geoinformation of the territory and details
for routing, navigation, ...

 GeoResolution, Environmental data

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

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

* Environmental: pollution real time,
weather forecast, etc.

— Environmental data geo resolution
e Social Media: twitter data .

* Health: hospital, pharmacies, status
of the first aid triage in major hospitals, ...

* Alarms: civil protection alerts,
hot areas, ...

114

65 304

308
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* POI: point of interest

* type: macro and subcategories N
* Position: GPS, address, telephone, fax, email, URL, ... s
* Description: textual, multilingual, with images, ... o Pm—-
* Link to dbPedia, Linked Open Data Eg
* Links to other services Al P
* Real time data if any: sensors data, timeline, events, é:
prices, opening time, rules of access, status of ] ——
services, status of queue, etc.. | B8 st
* See transversal services on ServiceMap S —
— Regular and in test platform [t for o aon__]

Search Range
i
RS VLY -
Vi e preT

TFETTY j
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.oncept

A SKOS area into
the Km4Clty
Ontology and
Knowledge base
for modeling POI
and any element
on map
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Services: iviacro

| Regular Services i Transversal Services

JC

Services Categories

L

\_

De/Select All
E Accommodation +

E Advertising +
m AgricultureAndLivestock +

u Architectural_consulting

u Building_construction

m Cartographers

D Civil_engineering

U Engineering_consulting

u Other_specialized_construction
E Specialized_construction

\_

u Surveyor
@ Technical_consultants /
-

g CulturalActivity +

IEI EducationAndResearch +

E +

L +

D Environment +

E FinancialService +

u GovernmentOffice +

E HealthCare +
IndustryAndManufacturing +
E MiningAndQuarrying +
ShoppingAndService +

u TourismService |+

E TransferServiceAndRenting +
m UtilitiesAndSupply +

E Wholesale +

m WineAndFood +

ober 2025

Jmmmmmmmmﬁ\\
€

ad SNAP4C|TV

and subcathegory

20 Service Macro Classes (nature)

Service subClasses, (subnature)

aﬁu:l:um odation -

Agrito
u Beach/ resort

m Bed gnd_breakfast
H Bogfding_house
E Camping

ism

ﬁ Ciay_care_centre
u Farm_house

m Historic_residence
= W
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LINKED CPEM GRAPH
Tipology: Accommodation - Hotel
Email: infoi@hotelaurora.info

Website: www hotelaurora.info

Phone: 055210283

Address: WA L. ALAMANNI, &
Cap: 50100

City: FIREMZE

Prow.: Fl

ZCS_1_D

LINKED OPEN GRAPH

Address: VIA GUSCIANA
Cap: 50124
City: FIRENZE
Prov.: FI

Remove from map

Glardino

Torrigiani

Tipology: TransferServiceAndRenting - Controlled_parking_zone

DINFO | DISIT

DIPART IMENT oDl DISTRIBUTED SYSTEMS
IGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

Informa

Vaibus

LINKED OPEN GRAPH
Lines:

TPL STOP : Piazza Stazione (Fr. Cc) [ Logoia San Paolo

—C
-
:.

L

Giardino di piazza dell Indipendenza
LINKED CFEM GRAFH : LINKED OPEN GRAFPH
Tipelogy: CulturalActivity - Monument_location Tipology: Entertsinment - Green_sareas

Digital Lecation Digital Location

Address: VIA DELLA SCALA, 3 Address: FIAZZA DELLA INDIPENDENZA, 15
FI-LU |FI-VG Cap: 50123 Cap: 50129
Mo available routes City: FIREMZE City: FIRENZE
Display Bus per page Frow.: Fl Prov.: Fl
Search: | Fhotos: Wl MNote: sreeverdi238
Time Line Directicn P
053500 2077020 FI-CT Fiazzale Werd [
| |
08:18:00 2017-03-20 FI-LLF Piazzale Werdi ‘
Description: The rounded arches, the stone
10-09:00 201703-20 Fl-LU Pigzzale Verdi skeleton and the Q|-E.?’.E{| temracotta medallions
e recall the model of the Loggiato degli
$017-02-20 Fl-LU Piazrale Verdi Innecenti. The medalliens in glazed teracotta
by Andrea della Robbia and his sons Marco
017-03-20 FI-LL! Piazzale Verdi and Luca contain seven polychrome figures of
Santi Francescani and two works of mercy
— _— Cristo conforta un Giovane and Cristo conforta
e 1 of 1 un Anzianc. Beneath the portico can be

Jata currently not available

admired the expressive embrace between San
Domenico Guzman and San Francesco d Assisi
by Andrea della Robbia
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Search by text for POIs via: e

Florence Bus | Tuscan Municipalities | Text Search | Events

- Hide Menu

— Full text: description, title, macro and e— |
Category name Max numberofresults: Q H

|’Quck address/location search

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

— Filtering by macro-cat and subcategory

[ VvIiA GIANDOMENICO ROMAGNOSI, 3, FIRENZE
e ] L] . M A EPROGRESSO 3 - 5.R.L. - FIRENZE i
Filtering on distance and geometric shape I ortmn s e, - renze
A [QEx 3 Gavinana - FIRENZE =
L] VIA FRANCESCO DOMENICO ROMAGNOSI GELLO, 3, SAN GIULIANO TERME

Sea rCh by text With a SSisted Sugge Stio n to | [JVIA GIAN DOMENICO ROMAGNOSI, 3, ROSIGNANO MARITTIMO

. 1 VIA GIAN DOMENICO ROMAGNOSI, 3, PRATO

Et ° []VviA GIAN DOMENICO ROMAGNOSI, 3, SESTO FIORENTING
g . ﬂROMAGNOLI PALMIRO - FIREMZE
DRomagnoli - FIREMZE

° 0 H iLLL ] V1A MARIO ROMAGNOLI, 3, PISTOIA
- Streets a nd CIVIC n u m be rS) O r PO I) |Ocatl O ns EPELLE'I_FER_IA EVA DI ROMAGMNOLI LORENZO - FIRENZE
|:|Campo di calcio "Romagnoli - FIRENZE
QSTEFANO DI ROMAGMNOLI STEFAND - FIRENZE
[]VIA GIANDOMENICO ROMAGMNOSI, 34, FIRENZE

Geo resolution, from point to street; from |
|"'"|VIA GIAMDOMENICO ROMAGMOSI, 35, FIRENZE
civic to GPS, etc. B vin oot romaer, 19, oS
|
|

(] VIA GIANDOMENICO ROMAGNOSI, 23, FIRENZE
[]VIA GIANDOMENICO ROMAGNOSI, 18, FIRENZE

=
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Each request or search in the Km4City model

can be referred to a point and a ray, to an area,
Inside a closed polyline Along a ponIme

t | | .
WOV
NOVE
3 X
3
=
1 4,
=
.
Inside an area
— . = o .
= ; ) & § j
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* Allow city users to

e Contributions can be:

* Connection with powerful servers based on
311 standard it also possible

%-..m’

UNIVERSITA D hl o NI Py 3

e w8 N
DEGLI STUDI DIPAR‘ITIMEN'IE DI DISTRIBUTED SYSTEMS l:: 4CITY)
FIRENZE | D8tNokmazione | TECHNOLOGIES LAB CITy il i ]

J

hr a - ' a 1 0 1 r‘ -l = -
SIMPOWeETing Gilty Uoers

_J

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, IOT data, etc.

used as feedbacks
moderated by a back-office personnel

Snap4City (C), October 2025



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

"\I'PARTIMENTO DI
DELLINFORMAZIONE

DISIT ﬁ]
DISTRIBUTED SYSTEMS
RENRRE e SN Ap4c|'|-y Bes

B b M (D7 ST .y FACCRA
. . m |||||||||||

A\G c 2SS rQ cvent information

= mod
‘ Flace: MUSEQ SALVATORE FERRAGAMO
| |Date: da 2016-05-15 a 2017-04-07
[ ) | | Time: 10.00 -19.30; chiuse 1/1, 01/05,
| |15/08 e 25/12
|
| Tra arte & moda (.
| |Place: MUSED SALVATORE FERRAGAMO
o ° | |Date: da 2016-05-19 a 2017-04-07
Time: 10.00 -19.30; chiuso 1/1, 01/05,
L] | |1s5/08 e 25/12
| La Divina Comme dia di Venturino Venturi - | icientifica dall?ap
L L PROROGATA AL 2 APRILE
* Getting Police events e X
H |Date: da 2016-09-29 a 2017-04-02 v

* Getting Entertainment Events in the city .
— Theater, museum, show, sport, etc. SR WS T

— 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

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

Snap4City (C), October 2025 56
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DISTRIBUTED SYSTEMS —
AND INTERNET p ‘,

INFO

Vel [ T
oo

z E[IF?{“ ?\T]UDI DIPARTIMENTO DI 4[CITY)
E Z E DELLINFORMAZIONE B‘_,_-nbﬂl i ]

>upporting City Users in using Public Mobility
Public Transportation, PT ‘ A

— Getting tickets

- GEtting bus StOpS, “nes, and tirTICIi”IVIt'D IUI uub,
train and tramline (GTFS, ETL, ...)

— Getting Tunnel and Ferry Status

— Searching Services along a Pub. Transport Lt
line or closer to a stop ¢ LeopoLDe

— Searching the closest bus stops o

— searching for BUS stops via name - =
) 2 ©3 _

— real time delays of busses | —

VEN 29-04.2016

— Modal/multimodal routing for Pub. Transport e e
v iy : Wi e csns e
— Tracking fleets, trajectories, etc. e ST

— Get connected drive data

Gk “’m% S
d A€ ( N

Snap4City (C), October 2025
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z UNIVERSITA | DINIFO | DISIT

-

-

J,Jpportmg LIty Users using Pm/’; e Mobility = —

Private Transport
— Parking status (DATEX I, ...)
— Saving car park P
— 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.

— Getting closer cycling paths

— Recharging stations: location and status
— Getting traffic information

— Heatmap where is safer to bike

PARKING

Snap4City (C), October 2025

e Nt | R | e ¢ Su-Mob:I' v d’ SNAPcrry &

IIM
.., 0 €

2§ || + Fuel Stations x

Closer Q ' Cheaperl: &

‘Stazione Di Servizio Agip Manni Petrol  Petrol
AAAAAA 1514€ 1.344€
it

ttttttt

it vicini i vicini

Parcheggio Stazione Firenze S.
* Parcheggio auto Previsione
®2546m Q 263m 537 0806 00:15

< Parcheggio Stazione Firenze SM.N. %

Andamento Giornaliero

SSSSSS
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To get the path from two points/POls:

— Shortest for pedestrian
— Quietest for pedestrian
— Shortest for private vehicles

— Multimodal with Public Transportation

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

Snap4City (C), October 2025

N
| N
Florence Bus | Tuscan Municipalities | Text Search | Events

Select an agency:
- Select an Agency - ~
Select a line:

- Select a Line -

| Select a route:

- Select a Route - ~

Select a bus stop:

- Select a Stop - ~

| Position of selected Busses

||

- Hide Menu

T Fortezza da
Basso

Quick address/location search

! exclude PoI: [

g
&
x
G ‘i
A

=

il |

4 Mercato

Centrale

Actual Selection

Coord: 43.7681,11.2537
Address: LUNGARMNO DEGLI ARCHIBUSIERI, 18, FIRENZE

Path from here Path to here

Sports_facility: Area sportiva Canottieri di Firenze (dist:0,0001) A
Tourist_trail: Firenze Card (dist:0,0002)

Tourist_trail: [I percorso del Principe - The Prince s way
fdist:n.0000Y v

| “Path

From: PIAZZA DELLA STAZIONE, 42, FIRENZE
| To: LUNGARNO DEGLI ARCHIBUSIERI, 18, FIRENZE

|| Route via: | foot_shortest ~

Search Path

]
'l Found 1 paths (in 5.959s) Py

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

1.nd 305m (12:43:33)
1.foot 13m (12:43:42)
2 foot 15m (12:43:53)
3.foot 29m (12:44:14)
4 foot 35m (12:44:39)
5. foot 16m (12:44:50)

Giardino
Tarrigiani

Giardino di Boboli  foree di
w?s>\>~ Belvedere

60
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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.

Snap4City (C), October 2025 62
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New way to access

e 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)

= i

; &

0 njServizi: 2 su 2 disponibili | g

| OI'_SO - — Trespiano
~ '@l lenda

A
E/4
Pian di Pu}ug

o\ Bl daliera 7 eio®’
R e 0 | 2
¥1eggi ‘ ';§?#
Vi La Lasya* /) !
4 AN il
53 1/ —
350CCOrso X

Pil vicini ®

Soccorso Azienda Ospedaliera Careggi
onto soccorso
Distanza: () 1268 m

Triage

B 222 s

o

1 CODICI DEL PRONTO SOCCORS0

Casi con pericolo di vita H
CODICE ROSSO

EMERGENZA Il trattamento di questi pazientl
accesso immediato awviene immediatamente
in via prioritaria

Casi con lesioni gravi ed eventuale
(03)(! GIALLO alterazione di una o piu funzioni vitali
RGENZA
accesso rapido L'assistenza viene assicurata Stato | Priorita 2°
e I [ =

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
¢ differibile

Casi con problematiche risolvibili dal

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

20-03-2017 00:37
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4

(=2

)

) )

Getting weather forecast for the next hours and

days

t Environmental in

r

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.

J

O TlatiC

¢“ SNAP‘crry

Nd5Taspuntu
PM10 ;-
ug/m3

Wuo ——= 8

‘.21'30 ! Vermo
1. 31-40 :teld-Leppavaara

8150 | sl P=45n 5 5?;~ =

5 Martti
allio
L -
.0'10 Pohjois! avaara s T

uuuuuuuu

Tali

+ MONTESPERTOLI

2016-12-18T08:52:00+91:00

0
A
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Codice Allerta Meteo = 0l

Situazione attuale

Citta Temp. Pioggi
Arezzo 14

Firenze 12

Grosse T 13

Li ND

uc

r = Quantita Polline x

Pollen Firenze
< Stazione monitoraggio polline

= Pollen Firenze x

<S@AEYSrRF

Cupressacee/Taxacee 0.7

Poligonacee 0.3

8
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Personalized suggestions

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

* Culture, mobility, food and drink, etc.

 Alerts: civil protection, city council, twitter data, el — e

mmmmmmmmmmm

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

Snap4City (C), October 2025 65
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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 b =

— More healthy habits, etc. — e e i el e B |

— Get feedbacks | B

— Provide bonus and prices, ... e

— Send alerts, ... . B -
Snap4City (C), October 2025
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serviceliviap D

+ i1 Hide Menu, g - L Hide Menu.

- |[[Fiorence 5u= [ Tucan tmicipatties | Text sasrch] Events = $ s smaire: - - KM C|TY‘ : S
[ I AN 4 Regular 5 [Transversal Servces [ v—
Select a ine b : g
{7 G L t . g £ Cchoose & 0C

| EES Web App HTML5 | T
B = :

(e
k—\
-
s

i‘;

ge & Viap tool)

Select a route. |

“Select a Route - + -

Pt seiect a bus stop. [ = .
 Select a Bus Stop - ~ { B

@
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ation

7| B) public Transport Line
G <
o Q& & ] § Road Sensors 5
y ] 8 ous stops Calendario Posta
G 3
%, N. results for each: 200 - Sereno
g i 3 =
Ch SearchRange 500 m  + ‘ %
AN Q o | S 3=
] -
I Za T — I ¥ Giardino Di Boboli .
1) Services 35 of 35 available .\ 4 3 R
S ) Bus Stops: 13 of 13 available Tipo: Digital Location " , 2 = pintis
@ Road Sensors: 2 of 2 available
5

Descrizione: The Prince s Way ends In the Giardino
di Boboli, near the Grotta del Buontalent, that is a
very masterpiece of the Mannerist architecture and
sculpture

72 Bus Lines Found.

Bus Line: 2

Drection: NAVE A ROVEZZANO = NUOVO PGNONE

Search around
a GPS point

Tuneln Radio Twitter

Bus Line:
Drection: SORGANE = NUOVO PIGNONE Descrizione: Il Percorso del Principe termina nel
Giardino di Boboli, nei pressi della Grotta del

Buontalenti, vero e proprio capolavoro dell

rection MAGENTA = STAZIONE VIA ALAVANN
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Embed into Web pages

‘Weathes Forecastfor Wscpally of - FRENZE

Sunday Wondey. Toesday Wednesday  Thursday I | Leaflet | Map data © OpenStréetMap contributors, CC-BY-SA, Imagery © Mapbox
Ee
oudy chugy tgntran ransiom
sony ntervals  1FCI20C  1FCI2TC i i

Smart

18 i2ee Show Al

LBUGED OPEN gRAPH hv s ; =
8
e vt e . e N NIt

http://www.disit.org /6873
Snap4City (C), October 2025 70



http://www.disit.org/6873

I, | UNIVERSITA DINFO ‘ * viel [P
(=] D EG l'l STLJ D I DIPARTIMENTO DI DISTRIBUTED SYSTEMS " '

= | FIRENZE | Résches AR CITY n€
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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), October 2025
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https://www.snap4city.org/drupal/node/404
https://www.snap4city.org/drupal/node/180
https://www.snap4city.org/drupal/node/19
https://www.snap4city.org/drupal/node/21
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Federation of Smart City Services C“""v

Semantic Reasoners = -rs28

F-f
8 .
w7 . SNAP4city

K City.

‘‘‘‘‘‘‘‘

Smart
City API

Ty * Km4City Semantic Reasoner

SUPER

Ischg

Area l

e ServiceMap interoperability

* Seamless for multiple
Mobile Apps

* Smart City API

- g3 Su per:

e distributed access and
sharing services

e Each city control its own data

 Final user can pass from one
city / area to anotherin
seamless manner: without
changing the mobile Apps
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Federation Snap4City

Crate-DB

El Solutions
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Leap

8668:8668

MongoDB

SSM20RION

Broker 1026:1026
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per, Nodes and SSM20ORION presents the same Smart City APlIs.

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

e Nodes

do not need to permanently share data

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

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

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

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

* The solution support disjoined nodes, federation and independent services

Snap4City (C), October 2025
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Federated ServiceMap and Smart City API

To improve scalability, fault tolerance and fb
federation among cities:
— One entry point Smart City API for all zones

— Multiple Knowledge base See performance assessment
At different levels:

— Among cities/regions éj}é{g‘wk
rYd

— Among data providers, Operators

By Means of:
— Smart City APl = Apps
— Smart City Ontology
— Dashboards/data analytics
— Organization independent
— CKAN via harvesting
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https://www.snap4city.org/d

Development Life-Cycle

https://www.snapdcity.org/download/video/Snap4Tech-Development-Life-Cycle-v1-1.pdf
From SnapdCity:

+ We suggest you to read the TECHNICAL OVERVIEW:
o https://www.snap4city.org/download/video/Snap4City-
PlatformOverview.pdf
s  hitps:/Ywww.snapdcity.org
o https://www.snapdsolutions.org

o https: snapdindustry. org

s https://twitter.com/snapdcity

» https: w.facebook com/snapdcity

e https: youtube.com/channel/UC3tAO0PEbNbagf2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hitps://www disit org
DIMFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone- +39-335-5448474

\\I\.II II

HJ J\/J

AT

DINFO
g A
Bt s 10

ownload/video/Snap4Tech-
Development-Life-Cycle.pdf
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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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MOW 10 Get the «Quer y» USCU N viore Options f//'/i
 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

e 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/vl/? ....cccccoiiiiniinn...

Snap4City (C), October 2025 84
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https://servicemap.disit.org/WebAppGrafo/api/v1/?selection=43.64471;11.005751;43.89471;11.505751&categories=Green_areas&maxResults=200&format=json
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MOW 10 Get the «Query» u

sed In More Options (2b)

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

~ Requesting Single/Service

* https://servicemap.disit.org/WebAppGrafo/api/vl/?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 IoT Devices that have been produced by the same -
 https://www.disit.org/superservicemap/api/vl?selection=59.36535064975547;13.457822799682619;59.39031474260852

"IIm¥

&0 €

: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

— Inthis 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

Snap4City (C), October 2025
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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

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

* From KB: https://svealand.snapd4city.org

Snap4City (C), October 2025
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https://svealand.snap4city.org/ServiceMap/api/vl/?serviceUri=http://www.disit.org/kmdcity/resource/iot/orionCAPE
LON-UNIFI/CAPELON/5C0272FFFE894AF7&format=json&fromTime=3-day
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o
\
s T & ly

{ "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/5C0272FFFE894AF7",
"serviceType": "Environment_Smart_street_light",
"name": "5C0272FFFE894AF7",
"typelLabel": "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",

Snap4City (C), October 2025
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Queries can be complex by geo-area, by cathegory, by loT 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 QuerylID 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.

e Cannot be used to get data via ServiceMap since the Query ID is KB based

Snap4City (C), October 2025
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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&Ilaye
rs=denseNQ2 Firenze IDW

— WMSServer that is a GeoServer may be different for different installations of Snap4City
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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.
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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 API over a temporal range can return the list of matching devices or a list of

dynamic data records matching the query
-~ the list 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>;<longl>;<lat2>;<long2>
. A service uri (uses its lat;lon position)
. More complex geographic filters are not supported

. 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>...
C 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)
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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.kmd4city.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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d-_ snapdcity.org/supersenvicemap L

App
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"? Maps

"features":

{

-+

# snapdcity.org/superservicemap,/api/v/fiot-search/?categories=Weather_sensor@valueFiliers=temperature... @, L=

= Google

[

"geometry T 4

Fa

"coordinates"™
18.5224,
4237949

1.

Gmail ¢% SnapaCity @ Snapt [EE] Calendar Bl Translate <+ Google Scholar Cita.. ofg DISIT o DISIT

[

"type": "Point"

"properties": {

Ta

"date_time":

"deviceModeal":

"deviceMama" :

2223 -87-27TE8:28:88. 8882,
"Sirsensors™,
"SIRSensor_TOosllasasi2™,

"expected_next_date_time": “2823-87-27T22:457",
"nature": "Environment™

“"grganization™

"saervicelUri":
"subnature":
"values": {

"DISIT™ .,
"http:/ S www.disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/SIRSensor_TOS511888512%,
"wWeather_sensor”

"dateObserved™: "2823-87-27TG83:30:88.8807" ,

“"humidity™

: 57,

"rainDeltals™: @,

"temperat
"windDire

"windGust”

"windSpee

b

"type”: "Feature”

"geometry": {

T rmmemAdd natac

ure™: 28.9,
ction™: 346,
3.4,
d”": 1.8
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"fullCount":
"type": "Feat
"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": "2023-07-26T07:15Z7",
"nature": "Environment",

rFreCollection”

"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": 9,
"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
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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.snapd4city.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/km4city/resource/iot/orionUNIFI/DISIT/station@l",
"subnature"”: "Weather_sensor",

"values": {
"date_time": "2023-07-26T08:44:56.79172",
"expected _next_date_time": "2023-07-26T08:45:06.791Z",
"humidity": 86,
"temperature": 30

}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/km4city/resource/iot/orionUNIFI/DISIT/station@3",
"subnature": "Weather_sensor"
3
"type": "Feature"
¥

- Returns the first 100 devices matching the request, «xsumOtherDocs» 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.org:80/orion-broker/v1l/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 via regular Smart city API by category, etc.

o http://svealand.snap4city.org/ServiceMap/api/vl/?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/v1/?......

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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Llegenda on REST Call 2/2

- &

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 Snap4cCity 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
— A can read the message notification and can overwrite them to confirm their reception.

stamp.
If all the 10T 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 APl as query by
— In both cases, the user performing the query will receive back only the device he/she created and

model.

those that have been delegated to him.
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Approaches

* First
Perform _ — authenticate
- * Second
Application
or Server or — use the services to

Mobile A
S provide and/or get data

Get data from
platform

¢“SNAP/ciry
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Open Source ldentity and Access \\
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)

* 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, WebiServer Application)

Stepl 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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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 Protocol, step 2

Step2
* the user login is redirected to the
identity provider

e 2) Given the client_id of the
Web 4.auth(code,redirect_uri, . . .
browser 3. redirect(state,code) | client_id, client_secret) appllcatlon and the C||ent_secret
sretumaccessToken  (iN the diagram called code)

Service

 5) The Service get the AccessToken

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

Identity
provider * Then the Service can pose any API

CLOAK rest call to get data for the User
¢“SNAP4crry
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OpenlD

The access token is in the format of JSON Web Tokens W= &
https://jwt.io/ 7

The access token was:

eyJhbGciOiJSUzI1NilsInR5¢cClgOiAiSlIdUliwia2lkliA6ICJOZVBpSFRVREtibWZzbI9hREtETGpGTHFKQXIUTXNNW;|ZjS1IMeGR0S29zIn0.eyJqdGkiOilyZGQ
XYmVkZC1jODImLTRjY2QtODM3MSImN2Y20WY50TU2YjliLClleHAIOJE2NzEINTMxMjgsIm5iZil6 MCwiaWFOljoxNjexNTUxNjl4LCJpc3MiOiJodHRw
czovL3d3dy5zbmFwWNGNpdHkub3JnL2F1dGgvemVhbG1zL21hc3RIcilsimF1ZCl6ImplcHIOZXJodWItcG9udGR1Z2FyZClsInN1Yil6elmQzZmMyNmI3LW
QIMTKktNGImYy040GEXLWU1OWMWNDRMNjcxNClIsInR5cCI6IkJIYX]IcilsimF6cCl6lmplcHIOZXJodWItcGI9udGR1Z2FyZClsiImF1dGhfdGItZSI6 MCwic
2Vzc2Ivbl9zdGFOZSI6IjI00DJIZTNILTBKYTUtNDNkZS04MzMwLTBiMzJmNjQOZmlyZSIsImFjcil61ljEiILCIhbGxvd2VkLW9yaWdpbnMiOltdLClyZWFsbV9h
Y2NIc3MiOnsicm9sZXMiOlsiQXJIYU1lhbmFnZXIiLCJ1bWFfYXV0aG9yaXphdGlvbildfSwicmVzb3VyY2VEYWNjZXNzljp7ImFjY291bnQiOnsicm9sZXMiO
IsibWFuYWdILWFjY291bnQiLCJtYW5hZ2UtYWNjb3VudC1lsaW5rcylsinZpzZXctcHIvZmlIsZSJdfX0sInlvbGVzljpblkFyZWFNYW5hZ2VyliwidW1hX2F1d
Ghvecml6YXRpb24iLClvZmZsaWS5IX2FjY2VzcyJdLCJuYW 1lljoic3VybmFtZSIsInByZWZIcnJIZF91c2VybmFtZSI6InRIcC3R3YXNOZSIsImZhbWIseVOuYW 1llj
oic3VybmFtZSIsImVtYWIsljoidGVzdHdhc3RIQGdtYWIsLmNvbSJ9.RE7whLSrXRpf3uXFV32rVb90YHY4GW0g0870S_k-p79Q84twdQswu-
80aAT0bV1RKepO0qpRKZpWAsBWcHwWrWEeDDNadUbven-GmUTOqfZRTpRzn2N8JfpgqHGal2sC4-
ThstkxgH99fklee_9ubZ0z4G9zWHQRrIHTcEmReYfazOnutdmgSXOF-
ErM8eO9vRPMUMWBN5y7ZUm8re7CH6UPZNb15P4dXUNnfR_zZK3gw8tyUyXdkHSSYTZrtj3fFbVjq3zxzV1Do2al-
BpgS7quiCyHMGOqInYriWZKSARUyzjulL1QgBoSS6_xTe25wyizvwZ1BwHoeak400RcOlgAgw
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Encoded

"eyJhbGci0iJSUzI1TNiIsInR5cCIg0iAiS1dUTIiL
wia2lkIiA6ICJOZVBpSFRVREtibWZzb19hRETET
GpGTHFKQX1uTXNNWJjZjS11MeGRoS29zInB.eyJq
dGki01iIyZGAxYmVkZC1jODImLTRjY2QtODM3MS1
mN2Y20WY50TU2YjIilCJ1leHALIOFE2NZETNTMxM ]
gsIm5iZiTeMCwiaWFBI joxNjexNTUxNjI4LCJpc
3MiOiJodHRwczovlL3d3dy5zbmFwNGNpdHKkub3Jn
L2F1dGgvemVhbG1zL2T1hc3R1lciIsImF1ZCI6Imp
TcH18ZXJodWItcGO9udGR1Z2FyZCIsInNNTYiI6Im
QzZmMyNmI3LWQITMTKtNGJImMYyB40GExLWU10OWMwWN
DRmMNjcxNCIsINR5cCI6IkJ1YXJ1lciIsImF6cCI6
Imp1cH1BZXJodWItcGOudGR1Z2FyZCIsImF1dGh
TdG1ltZSI6MCwic2Vzc21lvb19zdGFBZSI6IjIB0D
JIiZTNiLTBKYTUTNDNKZSBAMzMwLTBiMzJmNjQBZ
mIyZSIsImFjciI6IljEiLCJhbGxvd2VKkLWSyaWdp
bnMiOltdLCJyZWFsbVI9hY2N1c3MiOnsicm9sZXM
101siQXJ1YUThbmFRnZXIiLCJ1bWFFfYXVBaG9yaX
phdGlvbiJdfSwicmVzb3VyY2VTYWNJZXNzIjp71
mFjY291bnQiOnsicm9sZXMiOlsibWFuYWd1LWF j
Y291bnQilLCJtYWShZZUtYWNjb3VudClsaWSrcyI
sInZpZXctcHJvZmlsZS)dfX8sInJvbGVzTipbIlk

Crafted by !.;‘! auth©

by Okt

Algorithm RS256

Decoded

HEADER:

"alg”: "RS256",

"typ© o CJWTT,
"kid": "NePiHToDKbmfsn_aDKDLjFLgJAynMsMZI6cKYLxdhKos

PaYLOAD:

AreaManager

SNAP/4crry
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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 lIdentity Provider side

* The Single Page has to bring the
login on the Identify 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) Identlty
provider presented approach

Single
Page app

4.return accessToken

ol

- * Given the client_id of the

application, the users can get the
accessToken to make requests.

AK
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Two Simpler Cases

* Public Applications

client_id, username,
password, grant_type

Client, _
Mobile |dent|ty

App, etc. Provider

Access token, refresh
token, expires,...

* Implicit Flow Protocol

client_id, client_secret,
username, password
grant_type

Client, _
Mobile Identity

App, etc. Provider

Access token, refresh
token, expires,...
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"SNAP/city
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https://www.snap4city.org/auth/realms/master/protocol/openid-connect/token

—
Params Authorization Headers (8) Body Pre-request Script Tests Settings Cookies
none form-data @ x-www-form-urlencoded raw binary GraphQL
KEY VALUE DESCRIPTION ooo Bulk Edit
grant_type password
% e — lient_id m
5 client_id, username,
password — 1
; password, grant_type
Body 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 f
2 “access_token": "eyJhbGciOiJSUzIANiIsSInRS5cCIg0iAiS1dUIiwia2lkIiA6ICIOZVBPSFRVRELibWZZzbl9hRELETGPGTHFKQXIUTXNNWIZiS11MeGR0S292In0O.
eyJadGkiOiIyZGQxYmVKZC1iOD1mLTRIY2QtODM3IMSImN2Y20WYS0TU2YFIiLCI1eHAIOFE2NZEANTMXMigsIm5iZiI6MCwiaWFOIjoxNFexNTUXNFI4ALCIpc3MiOidodHRwezovL3d3dy S5 zbmFWNGNpdHkub3InL2F1dGgvemVhbGlzL21he3R1ci
ISsIMF1ZCI6ImplcH1OZXJodWItcGIudGR1Z2FyZCISINNIYiI6ImQzZmMyNmI3LWQIMTKktNGIMYy@40GEXLWULOWMWNDRMNCeXNCISINRScCI6IkILIYXI1ciISsImF6cCI6ImplcH1OZXIodWItcGOudGR1Z2FyZCISImF1dGhEdGltZSI6MCwic2Vz
c21lvbl9zdGFOZSI6IFIGODIiZTNILTBKYTULNDNKZS@AMzZMWLTBiMzImMNIQOZmIyZSIsImFjciI6IFEILCIhDGXVA2VKLW9yaWdpbnMiOltdLCIyZWFsbVOhY2N1c3MiOnsicm9sZXMi0lsiQXJI1YULhbmFNZXIiLCI1bWFEY)
J4fSwicmVzb3VyY2VEYUNIZXNZIFp7ImFiY291bnQiOnsicm9sZXMiOlsibWFuYWA1LWFjY291bnQilCItYWShZ2UtYWNjb3VudCisaWwsrcyIsInZpZXctcHIVZM1sZSIdEXOsInIvoGVzIipbIkFyZWFNYWShZ2VyIiwidwat
b23ilLCIvZmZsaWb51lX2FjY2VzeyJdLCIuYWIlIjoic3VybmFtZSISsInByZWZ1cnJ1ZF91c2VybmFtZSISINR1C3R3YXNOZSIsImZhbWlseVouYrilIjoic3VybmFtZSIsImVtYWlsIjoidGVzdHdhec3R1QGAtYWlsLmNvbSJI9.
RE7whLSIXRpEf3uXFV32xrVb9OYHYAGHOERS70S_k-p79Q84twdQswu-80aATObVIRKepBapRKZpWASBWCHWXWEeDDNadUbven-GmUTOQEZRTpRZzN2N8IfpqHGaI2sCa-ThstKxgH99fkI6e _9ubZ0z4G9zWHQRTIHTcEmReYfa:z
e09VvRPMUMWBNSy7ZUmB8xe7CHOUPZND15PAdXUNER_2ZK3gwB8tyUyXdkHSSYTZxti3£FbVijg32x2V1D02aIl-BpgS7quiCyHMGOQINYXiWZKSARUyZzjulL1QaBoSS6_xTe25wyizvwZiBwHoeakd4@oRc@IgAgw”,
3 “"expires_in": 1500,
4 “refresh_expires_in": 2073600,
5 “refresh_token": "eyJhbGciOiJSUzIINiIsSINRS5cCIg0iAiS1dUIiwia2lkIiA6ICIOZVBPSFRVREtiDWZZzb19hRELETGPGTHFKQXIUTXNNWIZiS11MeGR0S292In0.

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

eyIadGkiOidFNmIyMTKOYi01ZTVILTRIYZAtOTCcINYOWMTRIM2g4NMQ3M2UiLCILeHAIOFE2NZM2MIUyMIgSImEiZiT6MCwiaWFOIjoxNFexNTUXNFI4LCIpc3Mi0iJodHRwezovL383dy52bmFWNGNpdHkub3InL2F1dGgven
ISIMF1ZCI6ImplcH1OZXIodWItcGOuUdGRIZ2FYZCISINNAYiI6ImQzZmMyNmI3LWQIMTKENGIMYyBA0GEXLWULOWMWNDRmMNcxNCISINRS5cCI6I1I1ZnI1lc2gil CIhenAi0ilgdXB5dGVyaHViLXBvbnRkdWdhemQil CIhdXRe

c3Npb25£c3RhdGUiOiIyNDgyYmUzYiOwZGELLTQZzZGUtODMZMCOWY IMYZIYONGZiMmUIiLCIyZWFsbVOhY2N1c3MiOnsicm9sZXMi0lsiQXI1YULhbmFnZXIiLlCI1bWFEYXVeaGO9yaXphdGlvbilddESwicmVzb3VyY2VEYWNIZD ...

QiOnsicm9sZXMiOlsibWFuYWd1ILWFjY291bnQi LCJtYl'JShZZUtYh‘Njb3VudC153\'l$rcyI3ﬁéﬁ4miﬁfzaef%ef 2025
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Implicit Flow Protocol|
* For some client_id the client_secret are needed

POST v hitps://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

s —

(U IR

ody Cookies Headers (6) Test Results Ea Swrus: 200006 Time: 109ms Saze: 273K8  Save Response v
e
Pretty Raw Preview Visualize JSON = o Q
< |

1
2 "access_token”: “eyIhbGciOLiISUZIINAISINRSCCIGOLALSIOUT inia21kI{AGICIOZVEOSFRVREL IDHWZIZDIINRELETGRGTHFKQXLuTXNMNIZIS1 1MeGROS292In0 . ey IqoGKk S04 11 V2YIOWY Yy 1nMGE 1L TR ZGULOWMINY 1IN SESYWQYNTF IZDMALC) 1eMAll
3 “expires_in": 15090,

B "refresn. eXpire :_.’ n": 2073600,

- "refresh_token": "eylhdoGciOilSUzIINIISInRScCIgOiAISIoUIiwia2lkIiASICIOIVBpSFRVRETIDNZ ZDIGNRELETGRGTHFKQXIUTXNNNIZiS11MeGROS2921n0. ey ) qaGkiOi ImMicz YR KNSy NaYXL TR IMTULOGMSZi8400c 3ZDINZWY2YIQILC I leHAl
6

7

POSTMAN
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* 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

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

* With the parameters reported in the next slide
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POST W https:/fwww.snap4city.org/auth/realms/master/protocol/openid-connect/token/
Params Authorization Headers (8) Body e Pre-request Script Tests Settings Cookies
naone form-data @ x-www-form-urlencoded raw binary GraphQL
KEY VALUE DESCRIPTION 000 Bulk Edit
client_id o e g
grant_type refresh_token
scope openid profile
refresh_token eyJhbGeiDiJSUzINIlsInRScClg QiAISIdUliwia 2 IKIASICJOZVBpSFRYREDWZ
Key Value Description

Fody Cookies Headers (5) Test Results

(5 Status: 200 OK  Time: 11ms Size: 275 KB Save Response

Pretty Raw Preview Visualize JSON = O Q
1 f 1
2 "access_token”: "eyJhbGei0ilSUzIANiIsInRS5cCIZ0iAiS1dUTiwia2lkIiA6ICI0ZVBSFRVRELIbIZzb19hRELETGPGTHFKOXIUTHNNWIZIS11MeGR0S292INE.

eylgdGki0iIhMDVIMzRhZiEENzN1LTQzY JEt0DIyMyimNAxNjkzM2QIMQiLCI1eHAIOFEZNZEINTQ3MjASImEiZ i TAMCwiaWF@IjoxNjcxNTUzMIIwLCIpc3Mi0idodHRwe zovL 3d3dySzbmFwNGNpdHkub3InL2F1dGgvemVhbGlzL21hec3R1ci
IsIMFLEZCISImplcHIBZXJodWIteGIudGRIZZFYZCISInNLYiT6ImQzZmMyNmI3LIWQIMTKENG ImYyB40GEx LIWULOWMWNDRMN cxNCIsInRScCI6IkIIYXI1ciIsImF6cCI6ImplcHIBZX JodWIteGoudGRIZ2FyZCIsIMFLdGhEdGT +7oTamrmd ~2u=
c21lvbl9zdGFEZSI6IMMxZTYmMNZYS LIWVmY ZUtNGImY 1B5YTVLILTOxMzA2Y TEwMjk1ZCIsImFjcileIJEILCIhbGxvd2VKLIS yvaWdpbnMi0ltd LC Iy ZWF sbVohY2N1c3Mi0nsicm9sZXMi0lsiQXI1YULhbmFRnZXIiLCI1bWFEYXYVE
JdfswicmVzb3vyY2VEYWNIZXNzIip7ImF§Y291onQi0nsicm9sZXMi0lsibWFuYdlLWF§Y291bnQiLCItYWEhZ2UtYWNib3VudClsalsreyIsInZpZXetcHIVEML SZS IdEXBsInIveGVzI jpbIkFyZWFNYWshZ2Vy I iwidiWwihx2
b24iLCIvZmZsals1lX2F Y 2VzeyddLCIuYW1lIjoic3VybmFtZ5IsInByZWZ lenl1lZF91c2VybmFtZ2SI6InR1c3RIYINGZSIsImZhbWlseVouYWilIjoic3VybmFtZSIsInmvitYWlsIjoidGVzdHdhe3R1QGAEYWlsLmNvbSI9 .
EkggNELBFVYvERH2UVBow3irExIzvagYheTayvuwkFafimS4bBhUnedYlCnpZ 7ViwQaoZYDDmQ JdDSbmBESipcSHO - 5aZ4PRs-YeY9Gal0tySy_oXmW__vySEEnTO3N-20FViNvhYgsHhlTSkivNTEIsxSBqwsIXROLVKCiEINQITI-
GE-3DMLCInLRbVNLX_YKEZCPSkgBS6FXpQ1iZT6F1bpll2t0hsgkBadYviALZ 57038625 - hehECOTEFtEaA2SzmcMvnnuaALP9BcSxeXKXuy5BrhOmlY-dIEt_d4gWnDy19FaEREYc3YQEXETLsoTSS10u" ,

3 "expires_in": 15@@,
4 "refresh_sxpires_in": 2073539,
5 "refresh_token”: "eylhbGci0ilSUzIANiIsInRScCIg0iAiSldUIiniazlkIiAeICI0ZVERSFRVRETiIOWZZE19hRELETGRGTHFKQXIUTXNNWIZiS11MeGRoS292InG. P U S T M A N

eylgdGki0iTI3ZGEIZTQWMCEANF 23 LTQEMTULOWZ KkMCAhZDIzZDkAY jc4Y2MiLCI1eHAIOFE2NZM2MiYAMDksImE1iZ i TAMCwiaWF@IjoxNjexNTUzMIIwLC Ipe3Mi0ilodHRwe zovL 3d3dySzbmFwNGNpdHkub3InL 2F1dGgvemVhouwlzL 2ancoricy

IsImFlZCI&ImplcHIRZXJodWItcGIudGRIZZFYZCIsInNLYII6ImQzZmMyNmISLWQIMTENG ImyyB40GE X LIWULOWMwWNDRMNjcxNCIsInREcCI&EI1I1ZNnIlc2gilCIhenAiDilodXBEdGYyaHVILXBvbnRkdwdhemQiLlCIhdXRoX3RpbWUi0jASINNL

c3Npb25fc3RhdGUI0IIIMWULZ jdmOS1IZMMLILTRIZMI tOWELZSOAMTMWNMESMDISNWQILCIyZWFsbVIhY2N1c3Mi0nsiemSsZXMi0lsi0XI1YULhbmFRZXIiLCI1bWF EYXVBaG9yaXphdGlvbilddfSwicmVzb3VyY2VEIYWNIZXNzI jp7ImFiY291bn
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We'll use the cloud installation of jupyterhub

https://www.snap4city.org/650 : J U the I h U b

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 Snapd4City 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), October 2025
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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)

208 0K
access_token : eylhbGci0ilSUzIINiIs... expires in 1588s, token_type: bearer
updating token using the refresh token 206 0K
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SO now you can access the private iot device data...

]t | 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/1189087.682 485819.39@-PlasticfaccessToke
response = reqguests.get(url, headers=hed)

if response.status code == 280: # ok
print(json.loads(response.text))

q b

{'Service': {'features': [{'geometry’': {'coordinates': [4.857379, 52.359085], "type': 'Point'}, 'properties’': {'address’: '", ‘avgStars': @, 'brokerName': 'orionUNIF

I', 'cap': "7, 'city': "', ‘civic': "', ‘comments': [], 'description’: 'Plastic’, ‘'email': '", "fax': '', 'format': 'json', 'freguencySec’: ‘688", 'isMobile': "', 'li
nkDBpedia': [], 'macaddress’: "', 'maintenanceUrl’: "', 'maxCapacity’: '5", 'minCapacity': '', 'model’: 'AmsterdamPlasticContainer’, 'multimedia’: "', "name’: "11898
7.682_485819.30@-Plastic’, 'nature’: "Environment’', ‘organization': 'DISIT', 'ownership®: '', 'phone': '', '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’: '388°', 'value _type': 'timestamp', 'value unit': 'timestamp'}, 'weight': {'attr_type': 'DeviceAttribut
e', 'data_type': 'float', 'different_values': '@', 'value bounds': 'unspecified', 'value_refresh_rate’: '388', 'value type': 'weight', 'value_unit': 'Kg'}}, 'serviceT
ype': 'Environment Waste container’, 'serviceUri': 'http://www.disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/118907.682 485819.398-Plastic’, 'starsCount': @, 'subna
ture': 'Waste container', 'typelabel': 'Waste container', ‘website': '", ‘wktGeometry': ''}, "type': 'Feature'}], "type': 'FeatureCollection'}, 'realtime’: {'head':

{'vars': ['measuredTime’, ‘'dateObserved’, 'weight']}, 'results’: {'bindings': [{'dateObserved': {'value': '2022-81-14T89:52:89.80087Z"}, 'measuredTime’: {'value': '2822

-91-147198:52:89.000+81:00"'}, 'weight': {'value': "128'}}]}}}
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Basic version for VlaaS mobile App: missing
payments: a small version is on GITHUB, a wider
version will be Published elely
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Web and Mobile Apps,

Web App HTML5, MicroApplications
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DISPONIBILE SU

P> Google play

carica da

\ ; S Sl pa ransfer Service |
. APD Store 3 Q.5 suo: SRS |

lea Scarica da
ﬂ Windows Store

¢“SNAP/crry

VIICrOAPPS,..
J J

Embed into Web pages

Distributed Systems and Intermet Technologies Lab  eifl
mwmmdn. ta lntelligence and Technologies Lab £ i

R
D'\& gt of ormton Enginniop £9€°) {;rf‘ e
http://www.disit.dinfo.unifi.it

HOME  ABOUT

KMACITY SERVICE MAP EMBEDDED

Mobile Application
Monitoring

Administrator \—*

O GltHub

__________ S Snap/KmA4City

o @@Qz Open Source

Q @?E'@ development
L“:"_I. l. 2y 2.2 tool kit

"'g ™ | Swagger
g (@
E At
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Search data: by text, near, along, etc.
— Resolving text to GPS and formal city nodes model

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

Events: Entertainment, critical and mobility

Public and Private Mobility & Transport, and
predictions

POls, 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 = see Knowledge
base Management

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

@ Cashboards
@ My Dashboards
A Notificator
© IaT Applications
My Persanal Daia
# 107 Directory and Devices v
M Knowedge end Maps ¥
Micro Applications
| External Services ~
& Datz Set Manager: Data Gate
& Resource Manager. Procass Loader

@ Development Tools =
B R Studio Cevelopment
B ETL Cevelopmert
# Knowledge Base Graphe
4 Knowledge Base Queries
< Smart Clty API Docs Swegger
4 Intenal API Docs Swagger
B Testing AFI by Postman
& Source Code Access

& Management ¥

% Settings ¥

User Management and Auditing ¥
Help and Contacts +

O Documentetion and Articles >
MyProfile +

@ snapacity portal

@ Kmécity portzl

& DisTLabporta
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SNAP/city

> BT

:: 4|CITY |
v

7ﬁ§m‘

G

Swagger

Smart City APl Docs: Swagger

@ Selectaspec | Advanced Smart City APl
‘Advanced Smar Ciy API
Kmdcty Web App AFI
Qrion Broker K1-K2 Authentication API

Advanced Smart City AP| ™

SMART CITY Al

Servers
([twssrservieemap.disitorgWebAppGratoiapint v

Services 4

/ Senice discovery and information

« Service search near GPS position - It alons to fetrive the set of senvices that are near a given GPS pasition. The services can b fiter=d 25 belonging to Spaciic categoriss (e.g. Accommodation, Hotel
Restaurant, efc ), or naving Speciic wo'cs in 2ny textual fied. tcan aiso be used o find Serviczs that have a WKT spatial descripion that contains a specific GPS posfior.

+ Service search near a service - I allows to elrieve the Set of services that are necr a given service identitec by is senviceLi. The services can be fitered as beionging ‘0 speciic categories (e.g. Accomodation
Hotel, Restaurant, etc), or having specific wards in any ‘extual field. It can also be used 0 find services that have a WKT spaial descripion hat coniains a speciic GPS position

« Service search within a GPS area - I allows fo r2frisve h s2t of s2ivices that are inside a feciangular arza. The services can be fitered as belonging o specifc categories (¢ g. Ascomedation, Hotel, Restaurant,
etc.), or naving Specifiz words in any textual fied.

« Service search within a WKT described area - It allcws to retrieve the set of services that are inside a geographic region described using the Well Known Text (WKT} format The services can be fitered as

belonging to spedific categories (2.g. Accomadation, 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 nside a geographic regicn descrited using the Well Known Text (WKT) formzt, by r=ferring to the WKT with an

identifier provided when the WKT is sored. T services czn be fiered as belonging to specifizcategories (e.g. Accomodaton, Hotl, Restaurani, eic ), or having specific viords in any texiual ied. The lst of availaole

geometres can be retrived from the Seice Map in the Search Area seiecfion bex (with Search Range specfic area). New geometries can be provided using the hti/Awvkmdcity org/ukt web szivice which can

store a WKT froma shpfile or providing directy the WKT siring.

+ Service search by municipaliy - I 2lows to retrieve e sef of senvices thet are in a speciic munizipalty. The servcas car be fifered as beiangng to specific calegories (2.9, Accomogaion, -ofel, Restauran: exc),
or having Specific wards in any ‘exual feld

- Service search by query id -I! allows to retrieve the set of services associated with a query Siored using the Service Map user nterface.

« Full text search - It allows to retrieve the geclocaied entiies (not only services) that match with a lst of keywords. The resuls can be passibly fitered to be within a specified distance frorm a GPS postion, or within @
rectangular area or inside a WKT geolocated area.

« Service info - It allows ‘c refrieve information atout a service using fts serviceUr, as an HTML (rmat query perameter set ta nfmi) cr a machine reacable JSON document (format query paramster set to json).

Parameters

Name Descrption

selection

S5 Through this parameter. the user indicates where the services have to be searched. It could be a bouncary within which to search, or a point around which to search
(query)

Usages & Samplz values:
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Firenze Dove Cosa, Km4City:
*  Android: https://play.google.com/store/apps/details?id=org.disit.siiMobile&hl=en&gl=US
*  Apple iOS: 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
*  Apple iOS: https://apps.apple.com/it/app/antwerp-in-a-snap/id1467737363 . App Sto re
Helsinki in 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
*  Apple iOS: https://apps.apple.com/us/app/toscana-in-a-snap/id1471094480
Snap4Pisa: 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 I0S: 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

P> Google play

Snap4City (C), October 2025
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https://play.google.com/store/apps/details?id=org.disit.toscana&hl=en&gl=US
https://apps.apple.com/it/app/toscana-dove-cosa-km4city/id1064554200
https://play.google.com/store/apps/details?id=org.disit.snap4city.mobileApp.antwerp&hl=en&gl=US
https://apps.apple.com/it/app/antwerp-in-a-snap/id1467737363
https://play.google.com/store/apps/details?id=org.disit.snap4city.mobileApp.helsinki&hl=en&gl=US
https://apps.apple.com/it/app/helsinki-in-a-snap/id1466970280
https://play.google.com/store/apps/details?id=org.disit.snap4city.mobileApp.tuscany&hl=en&gl=US
https://apps.apple.com/us/app/toscana-in-a-snap/id1471094480
https://snap4city.aedit.it/drupal/sites/default/files/snap.apk
https://play.google.com/store/apps/details?id=org.disit.lifeweee&hl=en&gl=US
https://apps.apple.com/it/app/life-weee/id1470224854
https://www.e015.regione.lombardia.it/site/app-detail?id=131
https://www.e015.regione.lombardia.it/site/app-detail?id=130
https://www.e015.regione.lombardia.it/site/app-detail?id=58
https://www.snap4city.org/684
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https://www.snap4city.org/dashboardSmartC

a Dashboard Management Sys... <

ity/view/index.php?iddasboard=MzAwNA==

2253 d o & allall 47% = 2248 d 0 & el all 48% =

L4

Dashboard Management Sys...
s - snap4city.org <

(=] Flrenze Herit-Data !;—;M

2249 d 0 & Q =il 48%m

KMA4City
kmd4city.org

‘ ’ Status of main parking of
PARTERRE D FORTEZZA BINARIOIE )

38.6 n7 283

9% of occupled slots - 656 In total % of occupled siots - 521 In total % of occupled slots ~145 In total

N Parcheggio
y Parterre

meccaniA = smn & LeoPOLDA =

26.7 422 373

% of occupled slots - 210 In total % of occupled siots - 607 In total % of accupled siots - 300 in total

=+ Parcheggio Parterre
Be v

Around Here

SAMBROGIO 3 cALZA

58.6 48 13.8

% of occupied slots - 379 in total % of occupied slots - 148 in total % of occupied slots - 406 in total

CAREGG &

Herit - Data
Project

at PMIO

Real time
403 03-20-2021 22:41
Predictions
382 03-20-2021 23:45
Tourism is a major engine of economic 387 03-21-2021 00:00
growth but at the same time it has a great G i O A SIS f et b Sl o 387 03-21-2021 00:15
impact on the conservation of cultural and 388 03-21-2021 00:30
. . . @VIA DELLA PIAZZUOLA VIA ICARO 2 @VIALE BASSI
natural herltage, hence |t requ“’es a more @BORGO SAN LORENZO @WIA ICARO 1 VIA DI SAN ROMANO Daily Trend
careful and advanced management, especially ok 500
in terms of flows, and is unavoidably linked to 400
the big and open data available. HERIT-DATA 300
project, following these needs, aims to a 200
better analysis and management of anthropic . 100 >
activities and impacts on cultural heritages,
by means of ICT technologies and data 6" 02 04 0 B8 1032 1A URdE: 20,2

I (@] <
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[==~1 What do you want to do? HG'Slnkl INna Snap
-_Um,uw, e OIS UT = DISIT Lab, paolo nesi  Viaggi e info locali Kk khk k22
City Interest Search 4 )
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P> Google play - e | ‘f P o o
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Windows Store
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Km4aQit

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

= Download from
Windows Phone Store

y APP,

% What do you want to do?

LISCOVEr ue FOIS U

Ci Interest Search

Public transport Bus Ticket Car Park
il

& Suggestions

Events Mear You We Recommend

-~ oW

*x O @ 2

Favourites

Chronology Latest Reviews

A | &

Alert Civil Prot. Settings Vote APP!
DE DT
e {3
Information About Us

Accommodation
Advertising

Agriculture And Livestock
Civil And Edil Engineering
Cultural Activity

Education And Research
Emergency

Entertainment

Environment

Financial Service
Government Office

Health Care

Industry And Manufacturing
Mining And Quarrying
Shopping And Service
Tourism Service

Transfer Service And Renting
Utilities And Supply

cececaaj

'VVV\;:VVVVV’VVVVVVVQ‘;
)00000D0000000000000

lGQeacaeacaacao

o Ay

) Burattini
M A Firenze

F

L2 tagyy ot
e

Type: Teatro

Type: Theatre
Start Time: 21.00 "Il gatto con gli stivali

Date: 08-18-2016
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: \
Bl
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L] 2 =
— N
B ~
0 8
= P
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Suggerimenti x

Posti Vicini
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Firenze

Leaflet | © OpenStreetMap contributors

Post
[}
I
]
Tipo: Squares
Distanza ®:1949 m
Indirizzo: £ & &
r —— a Piazza Santissima
| Annunziata
|‘.* ™ v - Tipo: Squares
AR pistanza @1949 m
HaBUt LA ndinizzo: £ @ R
Vino e Cibo
4 Trattoria Gozzi [}

A Lo
SBERRETE v e
Mostra Tutte le Categorie
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o

oo T
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e v <
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Smart Parking, in Tuscany
Smart First Aid in Tuscany

Smart Public Transportation
in Tuscany

Smart Fuel pricing in Tuscany
Bike Sharing in Pisa
Weather condition in Tuscany
Environmental data

Pollution and Pollination in
Tuscany

Traffic Sensors in Tuscany
Smart Routing in Tuscany

Smart Transportation in
Florence

* Events, traffic, ...

Entertainment Events in
Florence

#  Available on the

S App Store

ANDROID APP ON

> Google play

-
=l Download from

Windows Phone Store

PO U
Interest

m | &

UISCOver e

Public transport|  Bus Ticket
sl
& Suggestions
Events Near You
a> | ©
Weather Assistant
Favourites Chronology
Alert Civil Prot. Settings
Information About Us

;;Fg What do you want to do?

2 - o -
(=] | FIRENZE = 2 ﬂ FIRENZE Q &
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& ]
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& A Firenze ) | S.MN. o Ospedaliera
E Search City Careggi
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5 7 = il
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assessment LE L e, =
— Wi-Fi status — =1 e = e
— iBeacon status e —
— User behavior analysis
* GPS movements kinds
* OD matrix
* International flows
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Mobile Apbp Features
D &P = M T€ail - P

* Discovery POl/services

Q O == E B * Search: PO|, streets, suggestions

Ticket Sale Vehicle Bike Sharing
Rental

* Mobility and transport: Pub/priv, routing, car position,
S ﬁ 4 ﬂ time table, park, sharing, tickets, etc.
vl * Environment and Weather: values, sensors, heatmaps,
i P O & notifications
@ ‘ {3‘.  Assistant, Forum, Developer Assistant
Assistant Air Quality Weather ® Goal Experiences (Engagement)
@ EEE * Personal data, activities, POI, tracking, |IOT App,
Hpand My Actuty _Form Dashboards, etc.
@ . -
' 0 -’ * Events: entertainment, critical
. oot e Sharing position and trajectories with friends
I — o
e * Monitoring city and personal Dashboards

My
Dashboards Dashboards

Co ) —
(R =
I @ <

Personalized for Operators and Developers full control of
their applications on cloud

Q
°

bl
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LOGIN

Dashboards (Public)
Knowledge and Maps ¥
Micro Applications
External Services

Data Set Manager: Data Gate

“s Resource Manager

=

=z

Development Tools ¥
Management ¥

Help and Contacts ¥
Documentation and Articles ¥
Km4City portal

DISIT Lab portal

DISIT
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AND INTE
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DINFO

ARTIMENTO DI
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DELLINFORMAZIONE

roApplications

Agriculture And Livestock - Helsinki in a Sn...

¢VSNAPlcy i

Micro Applications

Prev 1 2 3 . Tl Next

AgricultureAnd Uvestock Toscanaina Sn_

I -

Aooommodation - Toscana in a Snap

Air Quality Sensors - Antwerp in a Snap
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[he App Is a Bidirectional Device

Derived information

* Trajectories

* GPS Positions  Hot Places by click and by move

. Sglectlons on menus 5 Aeryrrrrrei e Origin destination matrices

* Views of POI . * Most interested topics

* Accessto .Dashboa.rds f BN e Most interested POI

* searched information ;O * Delegation and relationships

* Routing i‘,, ¢ e Accesses to Dashboards

* Ranks, votes @ £ ¢ Cumulated Scores from Actions
¢ Comments ,S: 5 * Requested information

* Images -

+ Air Quality * Routing performed

-
o cese M 10

10.962,5

Produced information — T T
S4chelsinkitrackerlocation

* Accepted ? “ s ">J Delegate

° /h\ O

Performed ? o y—

[ ] Show 10 entries
eee

» Subscriptionsto notifications

1+ Qo4

Produced information
Suggestions

* Engagements
Notifications

Values DataTime ¥ Latitude Longitude

0 08/05/2019, 43.792 11.25
2\ Qo e &)
()R =CUea
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Latest Reviews

About Us 1% Chronoology Favm:rltes Rating %
2% 1% 1% 1% @
Discover the City Discover the Points Of
\ 11% City Interest Search
Suggestions Near You

11% 5%
3% Navigator P
4% Events Public

9% transport Bus Ticket Car Park
Fuel Stations

4%
4% m 2
. : Suggestions
x Public Transport fhumcmstations Events Near You
- 11% 5% __ ‘ N 7% 8% @
Bus Ticket L “
e Recommend Weather Assistant

% 1% . 1% @
o

Navigator Favourites Chronology

We Recommend
5%

Car Park
5%

¥ Assistant

8% Latest Reviews| Alert Civil Prot. Settings
Settings

1% : 2% A7
15 DEDT
5% Points Of Interest

Alert Civil Prot Weather 7% Vote APP! Information About Us
6% - , 149
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Preferred Users’ Cathegories

Tourist Menu

Gardens_ 1% /Citizen Menu

3%
Fuel station

Public
Cycle paths Transports
13% 34%

Around you
17%

Car park
22% 150
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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. C"’
ﬁjmm

— origin destination matrices
— data for the city user engagement

#  Download on the £  Oownlosd on the
« App Store | s App Store

https://www.snap4city.org/drupal/node/489

— Etc.

Snap4City (C), October 2025
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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.

Snap4City (C), October 2025



UNIVERSITA
DEGLI STUDI DINFO

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB
r
e r r Vg "4 Py
i
174800 & — '. Parti nati v At NITtaACK
. .SN/J.DA.CWY d Cipation App vasnoodaird {1 TOALUK
New Complain

Motivation Street sign dam... ~

Description ———

Vandalism 2 ¥ *

= &

Location " =

o ® . 4 28 9 .
Q o O c] ‘.:]
o * <A G ¥
A

15, Via di Santa Marta, Poggetto, =2

Quartiere 5, Firenze, Toscana, o * . E \-

50139, Italia
o * -

Media
o V4

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

CHOOSE FILES

} ij‘n!‘\, G 3¢
’ !‘i_“ o= S\ Show Comgrlomn it selected

Oescrgeaon

(
ir Complains

[ @] <

‘mobile app|Toscana in a Snap: https://www.snap4city.org/541
‘User Engagement: h ://WWW.snap4ci ra/4
-MultiPurpose user engagement: https://www.snap4city.org/548
‘User Engagement admin: https://www.snap4city.org/472

Ase

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:

¢*SNAP/ciry

— Stimulate virtuous habits

— More sustainable habits
— More healthy habits, etc.

— Get feedbacks
— Provide bonus and prices, .....

rrrrrrrrrrrrr
s1m

— Send alerts,

Snap4City (C), October 2025
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Citizen Engagement via Mobile Apps

* GPS Positions
* Selections on menus
* Views of POI

* Access to Dashbogrds
* searched information
* Routing

* Ranks, votes

* Comments

* Images

e Subscriptionsto

Produced information
 Viewed ?
 Accepted?
e Performed ?

Snap4City (C), October 2025

gtifications

.....

+ Air Quality

M0

10.962,5

a0

941,50

= S4chelsinkitrackerloca., ~

< 2019-05-08
Show 10

Values

()

DataTime

cccccccc

v entries

08/05/2019, 43.792

If Latitude

Longitude

11.25

O}

¢“SNAP/cry

«?‘ém‘

Derived information =L i)
* 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
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© Assistant

Closer Latest Expiring

HELP US m

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

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

e

Eb

| ALERT

You Parked In A Residential Zone
1 Expiry: 2017-02-2012:19:59
-

IWEch N BEED

& Assistant b4

Closer Latest Expiring

EVENT today [m

¥ 'Gustav Klimt Experience” At MUSEQ DIOCESANO DI
SANTO STEFANO 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 [}

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

Can confirm that you LIVE around VIA TRIPOLI?

[ ] e

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

== Results x

© Assistant

K-Market Jitkasaari
- Ticket sale
®1521m Q47 m

Closer | Latest

Help for a better sel

Early

Have You Been Here? Lastentalo
- Pre-primary education

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

- o v
L = - <
1. * Have you been at Giardino di piazzale i
Donatello?
Yes | No

User
context

City

context

¢“SNAP/crry

&

ﬁﬁﬁ.m,

T T e
- 'Pﬁmsgj

o= 1oy = a2 al = a I~

; rJ,ze —

— e ) = Y9 9 = _— - Y
_/

Rule name Type #sent #viewed ::::n

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]

O Engagement Sent (4 hours)

4 min| @ Engagemen... (4 min

24652
13480

e 2078
6163 Attuale

Engagement Sent

4min) @ Engagemen... (4 min

2100
0 Engagment Created (from Stats) ...

706

5285

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

53 Precedente 44 6
1763 Atfuale
2100 Engagement Created
0 Engagement Viewed (4 hours) (4 min) € Engagemen... (4 min)
18
135
: e
45 Attuale
2100 Engagement Viewed
Jeement Seat (daily) (15 min)
Precedente
Attuale
. Oct 08:00 16:00 24 Oct
Femeﬂt Viewed (daily) (25 min)
Precedente
Attuale
b 06:00 12:00 1800 24 Oct

et iorsr AT ST e Ve Ty T AT

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

Azl (in german) a contribution for a nearby

Snap4City (C), October 2025
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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
* 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), October 2025
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Engagement Manager

f. . . f I f
Definition of Rules tor
m
(]
campaligns ° R
(] (] §
M O n Ito rI n g a n (@)  alert AirHumidityAverage2HourFlorence eated |
Spaces disit snapdcity P master ~ alert_AirHumidityAverage2HourAntwerp
(@ ert_ AirHumidityA Isink
fo I I O W f ° = > alert_AirHumidityAverage2HourAntwerp.template - Guided Rule Templates
-Up 10r eac I
(&) st ArquaiyacuiveragezHourelink i il g Model Overview source Data Data :JDJ“’:‘
EXTENDS - None - v
- } ) WHEN
o ) Rl R There is an USER with:
( !gl I I( E I I ‘ E O r u S‘ ! r language equal to ¥ |$language @ =1
L organization | equalto ¥ | Antw =]
[ Ld subscriptions| contains v A=l =]
I ) a
#users engaged #user engaged trend 2. Thera iz 2 PPOT [p]
There is @ SENSOR. [s] with:
3 mapname| equal to ¥ | AirHumidityAverage2HourAntwerp =11
13 value greater than ¥ (733 |m =]
users THEN
2t o Insert ENGAGEMENT:
#engagements created type SUBSCRIFTION ¥ |= =]
rulename AirHumidityAverage2HourAntwer @ =
1 elapse 120 B =]
e message | $message @ o
1 title ftile @ g
#tracking acquired subtile | $subtitle =@ =]
(show
options...)
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S" sSMMdad ri' In palio per te

Carnet multicorsa Cap e

S I I M (@) b I “‘y!l voucher per:

Scaricc .

Sii smart.
Sli-Mobility!

Scarica, viaggiq, vinci!

==

Dal 15 aprile al 1

(N J
trasporto pubblicd
Scarica I'app “Tog
guadagna punti vi [

autobus e vinci tar

Per maggiori infor]
il sito info.sii-mobil I I M I I I It I

L Scaricq, viaggia, V|nC|!

In palio per te

Carnet multicorsa Cpt e
voucher per:

FARMACIE
COMUNALI

PISA

Ci Prendiamo cura del tuo benessere

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

il sito info.sii-mobility@or:

. Dal 15 aprile al 15 luglio scegliere il
DINFO | DISIT - . trasporto pubblico ti premial

e A " Scarica |"app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premi.
Per maggiori informazioni visita il

IMIPe aln B Ol SUS _ sito info.sitmobility.org
Mobility ) - o - R

GRUPPO FERROVIE DELL

Snap4City (C), Octob _JIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIﬂ ]

m—



¢“SNAP/crry
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'f;"' Y& | FIRENZE | befiNorvazone | TECHNOLOGIES Lag
IREIN
ENGAGEMENT
Survey on commuter and their preferred way of

mobility = 1point

How many minutes you usually commute to go to work?

\ORE,
b\

o

ASSISTANCE
If public transport is detected after bus line

How do you rate the service?

.
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 * Feedback on public transport = 1point
environment and you will be stress free for not worry _ Which current public transport are you using? Are the
service in line with your expectation?

about parking!
Comments/Photo/Rate or survey on POI (public

* Once a day, if public transport is detected after
suggestion on an alternative bus line availability !
transport) = 1point
Survey on use of the App after N days or for

tourist coming home - 1point

- 3points
Why don’t you take the bus line 4 that stop just 50 meters
Feedback on PPOI or mobility = 1point

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
Snap4City (C), October 2025
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] y @ - = i
s y - =Y op=m loyf = -
HIAaCION OF USer engZagzementc
s e = ] _ —) —4 ~, — ) -
user firenze 7
#Msg sz A
i
523 ] ||
10000 a all
me mll "._. J-\_}f\ | /-\J,\_.l 10 a A A J"r\'-. — —
l-January 3888 380 8000 OS.AEI 16 23 30. 7. May T4, AN - 4. Jur T.Jun 12 25, 2ZJul 9.Jul W .
Ape Apr Apr My L Mey Jun Jun
2-February 4319 489 22 7000 -
3-March 4739 450 25 6000 = n\ (_\J A 4 A
) Ma pRA |
4-April 6567 918 67 = Ml J "ﬁ' , a / |
5000 [V . W B
5-M 7594 972 61 W Msg Sent - L '. / v
= ay a II| 1| | e s\,
6-June 6437 695 55 o W Mg Siewed e
7'Ju|y 9432 697 69 3000 llVIsg Executed DE\»’-\Dr ;‘s:.' :3 :: 7. Mey ::.. Mz1 ;5 42un Nun 18 Jz. 230l 9.3u ...
8-August 6988 429 73 2000 ——
9-September 5885 345 49 1000 A ﬂ b, a
ARRAR Y NS
Total 55849 5375 433 o MM ML T I ] o A% A ) WA \
l . II II ‘I' . J(_.’ u'nl . I.Ill
o,b* \)’b(\ R \?Q @Qﬁ \ g \‘\ @)‘v ((‘\OQ} e II/_\ \-J \ | oW, '-f‘u"\: |
\/b Q/« ’V“ /\ 0 <@ VS o
N %Q % ‘OQ/Q DS.AEI 16 23 30. 7. May T4, AN - 4 Jur M. Jun 18 25, 2ZJul 9Jul W .
%Msg o s Ror Awr Moy wmy hey s
16 active users
14 27332
12
hD T4
8
6 .
r B %Viewed me
2 W %Executed S ol
0 _— = " et e, o (e ey o A s I-’\-\_l’m
o & & Q @ \;i‘ N 5 ‘0
O o Q X S N N % o
,\,\’?’Q & o,'@ ke K © A beg Q&"’@ Mo T Dec 17 JenE Febie  mMeris Apr IS tay "8 Junng Jul B
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User Behaviour Analysis
VALIDATION

8
7
* Duringthe PILOT new rules has been added (30 6
on a total of 80) and mostly all of them are still .
. B %Viewed COMMENT_POI
on I ine 3 B %Executed COMMENT_POI
2
* COMMENT _POI: requires more user interaction and 1 I | I Il I I
not very contextualized (POl proximity) = higher rate © — i
of sent, lower rate on execution R e &
Ny 22
 MOBILITY_FEEDBACK: requires less user iteration and oMsg ’
very contextualized (user in MOBILITY) = normal rate 80

of sent, high rate on execution 70

20
COMMENT POI 21632 MOBILITY_FEEDBACK
10
MOBILITY_FEEDBACK 5378 371 94 ll II II

40 B %Viewed
MOBILITY_FEEDBACK
Msg Viewed |Msg Executed 30
| B %Executed
I l| []
\

N X ; . » 8 <&
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Dashboard
created to monitor
in real time the
answers to the
survey provided
on the Mobile

App directly by the
Engagement tool

DISIT
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¢“SNAPcrry

dashboardSmartCity/view/index.php?iddasboard=MTc20

Snap4City Survey results: Antwerp in a snap

12

submitted

Intuitiveness level

P

Ratel O Rate2 © Rate3 = Rated @ Rate5 Ratel © Rate2 © Rate3 = Rated @ Rate5 Yes @ No

Ratel © Rate2 ® Rate3 ' Rated ® Rate5 yYes © No Yes O No ® Maybe

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

#survey submitted  (m) How did you discover about Snapé4city?  (&m) €) Appreciated domain Main functionalities appreciated

f\ T~

a

On line
q u eStI onnaire il & Facebook s witter © Linkedin ® YouTube Mobilii h‘/ Transport © Emnmment/ weather Search © Routing ® Pubhc]"ransport Enviromen
. nyen" mailbox @ Flyer/ mmmemaf Other ture/Tourism = Othe ® Weather @ Places © Bike © Assistance @ MyPOI @ Otfrer

satisfaction on Innovation Level (am) satisfaction on Data and content (5m) experience on Snap4City.org  (5m) Type of comments

Expected tools
iliar Apps

;%

Detailed comments

MNews about Antwerp
others similar Apps interested after sperimentation (5m) | p, pjic transport navigation

4

4

f \ | don't have any idea yet.
Walking tours

| get the impression that not all environmental data is



https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc2OQ==

univirsiTa | DINIFO | DISIT 2 IS
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | tince | 2255255 SN AD4¢|-|-y vl

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc10Q==

Dashboard monitoring the Snap4City User Engagement Antwerp

M (o) b| I e App: Data is based on activities performed on Antwerp in a Snap mobile App Sat 21 Sep 19:28:0:
* Collecting the clicks ) frusers engaged trend S
. 72 :
* Describing the _— 'F."ﬁf-uz:::_‘z::;:ed_snammﬂq 173
. . d
community of users in #engagements created s
. e total days on app
terms of the profile U A U Y " 3393
aspects #tracking acquired days
* Measuring the time NP Y
Spend, and tOpiCS Of Jun 12 Julg Aug 9 Sep 9 mean_ B p—
mean how long mean how long trend 4

interest of the users, etc. 102 I e resesssenr 0 - A i i
days . 26.Aug 2. Sep 9. Sep 16 Sep m i nutes 5 ] -
how long distribution how long distribution A9 sep 3 sep 16-5e0 @

‘\" 40 mean ...([5m) mean active time trend Em)
éé’ls & 2 50
o wde 22 2 1 1 [ phe 2 o 3l
28 o 1 2 3 4 5 & 7 8 9 10 1 -I . ; 25
© distribution .
1day © 2days ® 3davs minutes
. o - R 26. A 25 2.5 16.5¢
how much time distri... how much time distribution He ep ep P
<y, “’
29 1€
%5’,‘ 3
0 ol 3 4 4 7 7
108 1 2 3 4 5 6 7
© distribution
10minutes © 20minutes
179
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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
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_,/‘UQFJH lentation on «ioscana vove 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

Tecr ofg@t @

— N\ Indy/ /SRL I /A
\_/} BN Ll y - : ” p- =
A o FirenzeiPISaLIY

Comando/Stazione
A 4l

@ 4
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FIRENZE | 08E\EAmazione | FECHNOLOGIES LaB > | B = f 1€ J v

Edit View Navigate Code Analyze Refactor Build

4 C & N ®mapp v L Pixel 3 AR

MOSAIC

festaml app Gl # o A Bl i) Gy

wroid ' app src main g AndroidMa:

Androd

LA Il RFAE

 app coatng= GL T8 % O Extended controls - Pixel_3_AP|_27:5554
1 Cordovalib FdwareAccelerated="true” android:ve|
& Gradle Scripts B android:anyDensity~"true" android| 0 Routes
android:name="android.permission.I
Foid:allowBackup="false" android:fu|
hroid:configChanges="orientationike| 4 b d route
Filter android:label="gstring/app n
fon android:name=" roid.intent.ag 0 route_2020-02-17.13-10-03
Pgory android:name="androlid.intent, &.-Lu::v’sr:‘utn n:s'ltgzw
L , ogetty/ SHMability.
SLEEEES (%) Connequa/Test Guida Connessa kmi
+
Hroid:authorities="$§{applicationld} ° Origin
ka android:name="android.support.Fl] % 43 5959 .
froid:label="Mult sageChooser” and| o ) Destination
Hroid:authorities="${appl ionId) 4159
fa android:name="android.support.¥FI] N e

Hroid:exported="false" android:name|
Hroid: e" android:name|
Hroid:exported="false" android:laun| ? '(__,;("
! ot
LB

froid:enabled«"true" android:name="|
Filter>

lon android:name="android.intent.ag
Frilters -

receiver>
rovider android:authorities="§(applica nid)
<meta-data android:name~"android.support.rl

=
android:name="android.permission . g
android:name=" permission.y £ - R k k
sndrosdinmme Soweiviindl et
android:name- permission.B ) fUse Report s map errer
android:name=" permission. R
android:name="android.vermission. | B storrouTE
— B
Jild:  Build Output Sync Q[\\t‘ =
Build: completed successfully
2 Run build C DISITL
i Load build

Configure build
Calculate task graph
Run tasks

Android Gradle Plugin: g
The following project options are dep
Configuration ‘compile’ is obsolete a
The following project options are dep
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ow the Dashboards / Apps Exchange data (2024/3)

Smart API4Als
E A EEEEEEEEENERN

Data, web pages, etc.

[ ]
Direct storage, databases

A

GIS, Maps, Heatmaps,
Traffic Flow, ODM

Entities, devices, data

Brokers

; o clastic 23
. u @ @eelastic =3 —a .4
OSerV|ms . mongoDB. EE! MH%QL

Postgre S50

; ; ; Storage

e MicroService
_ﬁ:‘ . —— - E—— L) s T

E——
—
—_— - — Events and Actions ‘WSSL
. EEE | ||
e ——1
Cme———1

Processing Logic/loT App (Server-Side Business Logic)

¢VSNAPcy i

(s, st |

Data (ODBC, JDBC, Mongo, ...

IIIIIIIIIIIII’

Welﬂd Mobjle Mlcams

Bl

Dashboard Builder Dashboards
Dashboard Wizard Dashboard Editor Sy ‘-‘r‘:/-\u}

Custom Widgets
(Synoptics)

—————— o - — - - et = e
- et Collection | e

Client-Side Business Logic (Visual Editing, mljavaScript)

S *

J

S -
EE s e I s I
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Exploiting Intelligence from Applications

s Smart Applications,
ﬁ pgthon J?Z‘tﬁr HOStS/CM/COﬂtainer: Single or mobile Apps’ Dashboards’ Views

Clusters for Al and Simulations

 DEVELOPMENT

5

Simulations

>
x
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o
(a
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o
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o]0]
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(e
©
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<
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APl Manager &
Business Models

Simulation
Manager

2\
UplLoad

Download

Executors’

Container
Orchestrator Manager e
Scenario Editor

Kubernetes - - TLP- ﬁ WebSocket
sSuUMO o fu
DRL Create, change,

version, save, load

Personal
GOBE Storages

Snap4City API:
Knowledge Base & OpenSearch

Snap4City Platform

External
Services
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B |5 | eeee | i C“SNAP/cry B2

¢“SNAP/ciry

* Powered by

{_*SNAP4Tech

Data Analytics on Snap4City,
Machine Learning Operation
MLOps on Snap4City via ClearML

From Snap4City:
« Development Life Cycle user manual:
»  https://www.snapdcity.org/download/video/Snapd4Tech-Development-Life-
Cycle.pdf
* See Client-Side Business Logic Widget Manual:

> https://www.snapdcity.org/download/video/ClientSideBusinessLogic-
WidgetManual.pdf

+ Videos and PDF of Training slides https://www snap4dcity.ora/944

* You may read the TECHNICAL OVERVIEW,

https://www snap4city org/download/video/Snap4 City-PlatformOverview.pdf
https://www.snapdcity.org

https://www .snap4solutions.org

https://www_snapd4industry.org

https://twitter. com/snap4ci
hitps://www.facebook.com/snap4city

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674

Access Level: public

Date: 16-12-2024

Version: 0.6
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https://www.snap4city.org
/download/video/Snap4Cit

y-MLOps-Manual.pdf
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES ’:;sNAD4cnrv E

For more > details on Developmg and Explontmg
Data Analytics, Al, ML, XAl, Simulations

~ from Mobile Apps and Dashboards

weTYTITTTeTYT

see Part 4 of this training course
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES ersNapdcry

TOP

Al

|

Welzand Mobile AppDeveropmen;

1 CA (

= hat'is in theTollowifig slide isyustianexample
The Current generation of Mobile Apps of
Snapd4City are developed in Flutter
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 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.
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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

Snap4City (C), October 2025
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<h1>{{titolo}}</h1>

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

{{#risultato}} //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 ey | cite:l
{nome: Milano, sigla: Ml},
{nome: Roma, sigla: RM}
]
'

202
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<h1>{{titolo}}</h1>

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

{{#risultato}} //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 citta italiane
{nome: Milano, sigla: Ml}, « Milano (M1}
{nome: Roma, sigla: RM} « Roma (RM)
]
|7
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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, OpenLayers 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
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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

Snap4City (C), October 2025
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* Files required for creating a new module are as follows

&
)

A Javascript file containing the logic

ExampleModule,s

Tipo: File JavaScript
5 JSON files (ita, eng, esp, deu, fra) containing labels to be

exampleModule.labels. * json ) ) -
=P included in the new interface

Tipo: J50M File

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

Snap4City (C), October 2025 209
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* Copy these files to a new folder that will have the name of the new modaule (i.e.,
ParkingSearcher): the names of the files copied have to be changed to get the module name as
a prefix

oro » workspace » siiMobilibyAppKit *» www » s » modules » parkingSearcher
%j ParkingSearcher.js
Tipo: File JawvaScript

l:r parkingSearcher.labels.deu.json
o Tipo: JSOM File

lj parkingSearcher.labels.eng.json
< Tipo: JSOM File

lj parkingSearcher.labels.frajson
o Tipo: JSOM File

lj parkingSearcher.labels.ita.json
< Tipo: JSOM File

lj‘ parkingSearcher.labels.spa.json
< Tipo: JSOM File

lj parkingSearcher.principalMenu.json
< Tipo: JSOM File
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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():". mOdUIe.
"iconId": "™,

"iconClass™: "icon ion-android-bus"”,

"iconFontSize"™: "41px",

“menGellert: TIECEIIET, The present callbacks should be left,

"imgSrc": "img/ticketmenu.png"”,

CEEHEATEC arfn because they serves to close the main menu

"text": "P",

JtextPomtSizer: “agpx7, and to center the map on the GPS
"textColor™: "#CCee8ee",

"captionId”: "principalMenuParkingSearcher™,

"captionTextId": "moduleParkingSearcher”,

"step”: true,

"stepId”: "eventsBadge™,

"ribbon": true,

"ribbonId": "",

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 0%, #336633 1@0%);"
"ribbonText™:

"removed”: f

"index": ©

parkingSearcher.principalMenu.json
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"callback": "PrincipalMenu.hide(); MapManager.centerMapOnGps();", These bIOCkS Of f|e|ds are mutua"y

“jconId™: "

iconClass®; “icon ion-android-bus”. exclusive. Allow you to choose the icon
iconFontSize": px",
_iconColor”: '#CCO000" : that will identify the button that you are
imgSrc": "img/ticketmenu.png”, . L
creating. This icon can be chosen as an
image, a text, a glyphicon (Bootstrap) or

"37px”,

Sl Ll DS ionicons (ionicons.com).

captionTextId”: "moduleParkingSearcher”, ] . ]

SRS mie N.B. Field iconld can be useful if you plan
"stepId”: "eventsBadge”, . ) .

e T to edit the selected icon dynamically

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 0%, #336633 1@0%);"
"ribbonText": "“Beta",

"removed": false,

"index": ©

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

“callback”: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", These bIOCkS Of flelds are mutua"y

“jconId™: "

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

iconFontSize": "41px",

“iconColor™: "#CCo000". that will identify the button that you are

imgSrc": "img/ticketmenu.png”, . . -
i:ﬁgelghz "37px”, —— creating. This icon can be chosen as an

"textFontSize™: "38px"”,

e oo image, a t.ext_, a glyphicon (Bootstrap) or
B el ; , ionicons (ionicons.com).

captionTextId”: "moduleParkingSearcher', ] . ]

P T N.B. Field iconld can be useful if you plan

stepId”: "eventsBadge"™, ) ) .
e T to edit the selected icon dynamically

"ribbonStyle": "background: #336633;bac’ ,round: linear-gragent(#33FF33 ©%, 6633 1ee%);"
"ribbonText": "“Beta",
"removed"”: false, g ( 2 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": ", captionld serves to indicate the container

"iconClass™: "icon ion-android-bus"”, .

“iconFontSize": "41px", tag of the text that is located at the bottom
"iconColor™: "#CCeB88e",

"imgSrc": "img/ticketmenu.png"”, Of eaCh button.

"imgHeight™: "37px"™,

"text": "P",

"textFontSize™: "38px"”, 0 . . .
“textColor": "#CC0000" captionTextld indicates the name of the field
"captionId”: "principalMenuParkingSearcher™, c * : .

"captionTextId": "moduleParkingSearcher”, IN |abe|S JSOﬂ WhOSE Value IS the teXt tO be
"step”: true, . . . .

"stepId”: "eventsBadge™, |nsertEd IN the preVIOUS COntaIner.

"ribbon": true,

"ribbonId": "",

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 0%, #336633 1@0%);"

"ribbonText™:

"removed”: f

"index": ©

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

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

"iconClass™: "icon ion-android-bus"”, .

"iconFontsize": "alpx”, to the button on which are located
"iconColor™: "#CCeB88e",

"imgSrc": "img/ticketmenu.png"”,

"imgHeight™: "37px"™,

"text": "P",

"textFontSize™: "38px"”,

"textColor™: "#CCee8ee",

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

"stepId”: "eventsBadge™,

“ribbon”: true

"ribbonId"

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 0%, #336633 100%),"
"ribbonText™

"removed”: false

"index": ©

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

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

"iconClass™: "icon ion-android-bus"”, .
"iconFontsize": "alpx”, to the button on which are located
"iconColor™: "#CCeB88e",

"imgSrc": "img/ticketmenu.png"”,

"imgHeight™: "37px"™, p—

"textFontSize™: "38px"”, Naviga

"textColor™: "#CCO0BO", '

"captionId”: "principalMenuParkingSearcher™,

"captionTextId"”: "moduleParkingSearcher”,

"step”: true,

"stepId”: "eventsBadge™,

“ribbon”: true,

"ribbonId": "",

"ribbonStyle": "background: #336633;background: linear-gradient(#33FF33 0%, #336633 100%);"

"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();", . . . .
"iconId”: "7, and the insertion of the buttons in the main

"iconClass™: "icon ion-android-bus"”,

"jconFontSize": "41px", menu by the user.
"iconColor™: "#CCeB88e",

"imgSrc": "img/ticketmenu.png"”,

"imgHeight™: "37px"™,

“textn: "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 1@0%);"

"ribbonText™:

"removed”: f

"index": ©

parkingSearcher.principalMenu.json
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"callback”: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", F=d What do you want to do? What do you want to do?
‘iconId": ", —
"iconClass™: "icon ion-android-bus”, m Q = D:D P:_mfm
"iconFontSize": "41px"™, Map searen Points Of Map Search Interest
"iconColor™: "#CCeeee", | Hide | % L5 D{’@_.fi”
"imgSrc®: "img/ticketmenu.png”, = i e
"imgHeight": "37px"™, % TE, Di-i,x_ﬁT

"text": ”p") s Settings About Us

"textFontSize™: "38px"”, Lo

"textColor™: "#CCee8ee", P _*_

"captionId”: "principalMenuParkingSearcher™, cor Park axample

"captionTextId": "moduleParkingSearcher”, [ |

"step”: true

"stepl "eventsBadge",

"ribbon":

"ribbonId": "",

"ribbonStyle": "background: #336627,_ackground: linear-gradient(#33FF33 0%, #336633 1@0%);"

"ribbonText": "“Beta",

"removed": false,

"index™: © C ”

parkingSearcher.principalMenu.json
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* Loading new buttons modules within the main menu, takes place by
comparing the captionld field.

* |f the menu already has a button with the same captionld, 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.

Snap4City (C), October 2025
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e First version of the button

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

o

i * - =
"jconClass™: "", @ H—
" = m, mu Punti di
iconFontSize™: > Scopri la Citta Interesse Ricerca
"iconColor™: ™", r—
nimgSrcr: ", = P T
- 3 Trasporto
"1mgHe:Lght" . - Pubblico Parcheggi Eventi

"text”: "LP",
"textFontSize™: "38px",
"textColor™: "#CCeeee", Naviga
“"captionId™: "principalMenuParkingSearcher” P -
"captionTextId"”: "moduleParkingSearcher”, am
"step": """

"stepId": "",

"ribbon": tr

“"ribbonId":

"ribbonStyle"™: "background: #CCO©66;background: linear-gradient(#FF6600 ©%, #CCOG©O 100%):",
"ribbonText™": "NEW™,

“removed": fals. Label missing

"index": ©

1o

Impostazioni Informazioni

e

remote poi

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,
|abe| eng json "prnil:;i?j!éz'i:L]'Jrl;lc:;S(Ear*thr*": "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

Iabel deu jSOh "moduleParkingSearcher™: "Lista de Aparcamiento”
. . 1

"principalMenu": {

"moduleParkingSearcher™: "Car Park List"”

1
J]

"principalMenu™: {

"moduleParkingSearcher”: "Parkplatz Liste"

Snap4City (C), October 2025 221
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e Description of label.*.json files

"callback™: "PrincipalMenu.hide();
“"iconId™: ",
"iconClass":
"iconFontSize™

"iconColor™: ""

"imgSrc": "™

"imgHeight™": ™",

"text": "LP",

"textFontsSize"™: "38px",

"textColor™: "#CCeeee",

"captionId™: "principalMenuParkingSearcher”
"captionTextId": "moduleParkingSearcher",
“step™: "
"stepId": "",
“ribbon"
"ribbonId":
"ribbonsStyle™:
"ribbonText™
"removed"™:
"index": ©

"background:

parkingSearcher.principalMenu.json

#CCoee® ;background:

MapManager . centerMapoOnGps();".,

linear-gradient (#{

label.ita.json
{

"principalMenu": {
moduleParkingSearcher™

label.eng.json
{

"principalMenu": {

"moduleParkingSearcher'':

label.deu.json

"principalMenu”: {
"moduleParkingSearcher™

label.fra.json

“"principalMenu”: {
"moduleParkingSearcher

label.esp.json

"principalMenu”: {
"modul eParkinsSearcher™

Snap4City (C), October 2025
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e Description of label.*.json files

"callback™:
"iconId": "™
"iconClass":
"iconFontSize™:
"iconColor™: ""
"imgSrc": "™
"imgHeight"™:
"text": "LP",
"textFontsSize"™: "38px",

"textColor™: "#CCeeee",

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

"stepId": "",

“"ribbon™: N

"ribbonId™: ",
"ribbonsStyle™”: "background:
"ribbonText": "NEW",
"removed": 5

"index": ©

"PrincipalMenu.hide();

w

parkingSearcher.principalMenu.json

#CCoee® ;background:

MapManager . centerMapoOnGps();".,

linear-gradient (#{

label.ita.json
{
"principalMenu": A
"moduleParkingSearcher"
}
}

label.eng.json
{

"principalMenu": {

"moduleParkingSearcher'':

}
|
label.deu.json
{

"principalMenu”: {
"moduleParkingSearcher™
¥
}|
label.fra.json

"principalMenu": {
"moduleParkingSearcher’

label.esp.json
il
"principalMenu”: {
"moduleParkinsSearcher™:
}
!
J
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* Itis seen as fill most of the files in the folder of new module
ParkingSearcher that is developed in this presentation

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

%ﬁ"l ParkingSearcher.js TODO

Tipo: File JawvaScript

l:r parkingSearcher.labels.deu.json
o Tipo: JSOM File

lj parkingSearcher.labels.eng.json
< Tipo: JSOM File

lj parkingSearcher.labels.frajson
o Tipo: JSOM File

lj parkingSearcher.labels.ita.json
< Tipo: JSOM File

lj‘ parkingSearcher.labels.spa.json
< Tipo: JSOM File

lj parkingSearcher.principalMenu.json
< Tipo: JSOM File

CAOCC A
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* Functions contained in ParkingSearcher.js

show: function () {

application. resetInterface(): Closes any previously opened menu, shrinks

MapManager . showMenuReduceMap ("#" + ParkingSearcher.idMenu) ; the map to dlSpIay 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) ; reChJced
application.addingMenuToCheck(ParkingSearcher.varName); :
application.setBackButtonListener();

s . . "
Recording to other variables to get notifications
hide: function () { .
$("#" + ParkingSearcher.idMenu).css({ "z-index': "1©01" }); VVherL
MapManager .reduceMenuShowMap ("#" + ParkingSearcher.idMenu) ;
InfoManager.removingMenuToManage(ParkingSearcher.varName) ; * 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
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* Functions contained in ParkingSearcher.js

show: function () {

application.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();

}s

hide: function () {
$("#" + ParkingSearcher.idMenu).css({ "z-index': "1©01" });
MapManager .reduceMenuShowMap ("#" + ParkingSearcher.idMenu) ;
InfoManager.removingMenuToManage (ParkingSearcher.varName) ;
application.removingMenuToCheck(ParkingSearcher.varName) ;
ParkingSearcher.open = false;
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checkForBackButton: function () { .
if (ParkingSearcher.open) { These are the callbacks called to notify the

ParkingSearcher.hide();

) occurrence of an event among those described
}s previously (see show function) and for which we
T R = ETe recorded the module

if (ParkingSearcher.open) {

MapManager . showMenuReduceMap("#" + ParkingSearcher.idMenu) ; * users press the back button
Utility.checkAxisToDrag("#" + ParkingSearcher.idMenu);

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

, users change the device orientation

T

must be closed the menu opened by this module

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

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

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

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

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

* Itis 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
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* Functions contained in ParkingSearcher.js

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
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* Functions contained in ParkingSearcher.js

SUEERSSEMEFYs FUNEELEn (FesFemns@) | _ These are the callbacks that should be called
Par‘k:!.ngSear‘cher*.r‘esults = responseObject| "Results"]; once the JSON, containing the data to be
ParkingSearcher.refreshMenu();

T displayed to the user, is created. The success
MapManager.addGeoJSONLayer(responseObiject); callback:
ParkingSearcher.resetSearch(); e will |Oca“y save the response

* will create the menu
errorQuery: function(error) { * will show it.
navigator.notification.alert( If the menu will contain elements that it is
Globalization.alerts.servicesServerError.message, poaﬂMetoshomronthernaptheymﬁ”beadded

'3 ti ;
unction () { I, i ) to the map by last function
Globalization.alerts.servicesServerError.title);

¥
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* Before adding the logic of the new module, we create the template

to be filled with the correct JSON.

" class:"pantl panel-default™ style="position: absolute;right: border-radius:

Llaqq— grlppytontalner grippyContainer-horizontal™”

Bpx; leftt: Bpx;
style="text-align: center
class="panel-heading™ style="padding: border:
a cla “"pull-right™ onclick
i class="glyphicon glyphico
style="float: right;

Opx 1@px;height:
c<ingSearcher_hide();™
emove"”
padding-left:

52px; none ;"

8px; color: #777; line-height: 52px;™ i

="parkingMenuExpand™ class="pull-left™

class="glyphicon glyphicon-plus"”

onclick="ParkingSearcher .expandParkingSearcher({);"

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

="parkingMenuCollapse"” class="pull-left™
class="glyphicon glyphicon-minus"

onclick="ParkingSearcher.collapseParkingSearcher ()
style="padding-right: 8px; color: #777; line-height: 52px;™

style="1ine-height:

52px;color: #333;"

7"parkingMenuHeaderTitle"

id="parkingMenulnner” class="commonHalfMenuInner™

ParkingMenu.mst.html

Snap4City (C), October 2025
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This default template will simply show
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4—‘Pﬁ5ml'

a menu with a header and body empty.

Must have the same name as the
string entered as the third parameter
in the call

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

"ParkingMenu");
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* Before adding the logic of the new module, we create the template
to be filled with the correct JSON.

" c:lass:"pantl panel-default™ style="position: absolute;right: 8px;left: 8px;border-radius:

:_la-:-;— gr‘lppyl ontainer grippyContainer-horizontal™ style="text-align: center S This template Wi” be Saved in the
::lass:"pa.arrlel—hea_adinﬁ" St_\.’:!.E: paddir_lg: _IBp:-: ILE!px_;I?eig'}jtr:. 52px; border: none;™ fOIder Ca”ed ((templates))'
T plyahicon lyphicon remaven o0 To add a title to the header we should
style="float: right; padding-left: 8px; color: #777; line-height: 52px;” i . . . *
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;"

="parkingMenuCollapse" class="pull-left™ onclick="ParkingSearcher.collapseParkingSearcher()
class="glyphicon glyphicon-minus” style="padding-right: 8px; color: #777; line-height: 52px;"
="parkingMenuHeaderTitle” style="1line-height: 52px;color: #333;"
Globalization.label: .parkingMenu.title)
“principalMenu™: {

"moduleParkingSearcher™: "Lista Parcheggi™
3}

“parkingMenu™: {
“"title™: “"Parcheggi™”

id="parkingMenulnner” class="commonHalfMenuInner™

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: 8px;left: 8@px;border-radius: @px;"
d— parkingMenuExpandHandler™ class="grippyContainer grippyContainer-horizontal™ style="text-align: center;™
class="grippy grippy-horizontal™ diwv

“"panel-heading™ style adding: Opx 1@px;height: 52px; border: none;™
“"pull-right™ onclick rklngbearrher hide()};"

class="glyphicon glyphicon-remove"

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

W—
id="parkingMenuExpand” class="pull-left™ onclick="ParkingSearcher _expandParkingSearcher({);"
class="glyphicon glyphicon-plus” style="padding-right: 8px; color: #777; line-height: 52px;" - ‘“7
id="parkingMenuCollapse"” class="pull-left™ onclick="ParkingSearcher.collapseParkingSearcher();™" 7<> Z o
i class="glyphicon glyphicon-minus” style="padding-right: 8px; color: #777; line-height: 52px;" i P"
» id="parkingMenuHeaderTitle” style="l1line-height: 52px;color: =
+ =i
("#parkingMenuHeaderTitle -

Globalization.labels. paPklngMenu title) 3

&
eetMap contributors.

== Parcheggi X

="parkingMenulnner” class="commonHalfMenuIlnner"

templates/ParkingMenu.mst.html
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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/v1l/?
selection=43.7778;11.2481&
categories=Car_park&

maxResults=100&

maxDists=0.3&

format=json&

lang=it&

geometry=true

Snap4City (C), October 2025
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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

azione Spa

typeLabel : Parcheggio auto
serviceType @ TransferserviceAandRenting Car_park
hasGeometry

serviceUri : http: ffwww.disit.org/kmdcity/resource/RT@48@1702315P0

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/km4city/resource/RT04801702315P0&

format=json&
lang=it

237
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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

w object {2}
v Service {2}
type ! FeatureCollection
v fTeatures [1]

v @ 147}

There are data from one car parks

» geometry {2}

type : Feature nearby, but there are
propertics {26] many properties that are received
id i}

L4 ’eal'tlim-.—:- 12}

» head {27}
v results {17}
w bindings [1]

v 2

» capacity {1}

» cccupiedParkinglots {17}
» occcupancy {17}

» status {17}

| J
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 The idea is to call the first API 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: ()1
parkingQuery = QueryManager.createCategoriesQuery(['Car_park'], SearchManager.searchCenter, "user");

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

}
http://www.disit.org/ServiceMap/api/v1/? 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) {

(var category in response) { , For each car park listed is

(response[category].features.length 1= @) {
ParkingSearcher.responseLength = response[category].features.length; ca"ed the API that returns details
ParkingSearcher.temporaryResponse = {
"Results": {
"fea

::-Ful Coun F‘ar‘lfingSeal.*chfl‘.respc:nseLeng‘th, If there |S no car park |n the I|St |S

type”: "FeaturecCollection”,
1

called a function which doubles the
: radius of the search area until at

| oading . showAutoSearchl nadine( ) :

( i = @; 1 < response[category].features.length; i++) {
serviceQuery = QueryManager.createServiceQuery(response[category].features[i].properties.serviceuri, "app”); ic1 1

APIClient.executeQuerylWithoutAlert(serviceQuery, IeaSt one car park ISiIn the IlSt or the
ParkingSearcher.mergeResults,

ParkingSearcher.decrementAndCheckRetrieved); radlus IS greater than 200 km

SearchManager. startAutoSearch(ParkingSearcher.variame) ;
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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) {
F (var category in response) {
if (response[category].features I= null) {
if (response[category].feature lpngth I= ) {
if (response.realtime != nul
i (response.realtime. results I= null) {

if (response.realtime.results.bindings[e] != null) {

if frecnnncee realtime recalte hindineclal freeParkincliote 1= nollh

response|[category].features[8].properties.freeParkingLots = response.realtime.results.bindings[©]
if (response[category].features[@e].properties.freeParkingLots > 20) {
response|category].features[@].properties.freeParkingLotsColor = "green”;
=lse if (response[category].features[@].properties.freeParkingLots

response| category].features[©].properties.freeParkingLotsColor =
r

. freeParkingLots.value;

+ else {
response[category].features[e].properties.freeParkingLotsColor = “re

s
J

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

Parkingsearcher.decrementAndCheckRetrieved();

decrementAndCheckRetrieved: func

F‘ar‘kingSeaPcher‘.respc:nseLenéthf . This function ContrO|S hOW many
7 (FermnESREIISSMECLIVE — O f calls have already returned the details
ParkingSearcher.successQuery rklngSparcher .temporaryResponse) ;
or returned error.

Loading. hideAutoSearchLoading();
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This is the function that receives the end
e O aear et r o ety ¢ JSON and shows it to the user, by
MapManager .searchOnSelectedServiceMarker — tri creating the marker on the map and
- (var i = @; i < responseObject[”Results”].features.length; it++) { popu|ating the list through the

responselbject[ "Results™] .features[i].id = -
Hility.enrichService(responseDbject[ "Results"].features[i], i); template

successQuery: fTunction (
- response0bject =

ures[@] .properties.distanceFromsearchCenter != 1
-

'] -feat
] -features.sort(function (a, b) {
dista

nceFromSearchCenter - b.properties.distanceFromSearchCenter The JSON is enriched With additional
information such as distance from GPS

- (responseDbject[ "Res =
r‘eapcn seDbject] "Results”
E 1 a.properties.

responseDbject| "Results"] . features.sort(function (a, b) {

~eturn a.properties.distanceFromGPS - b.properties.distanceFromGPS or from a manual SearCh and IiSt is

o sorted according to these values.

ParkingSearcher.results = responseObject["Results™];
ParkingSearcher.refreshMenu() ;
ParkingSearcher.show() ;

MapManager . addGeols0NLayer (response0bject);
ParkingSearcher.resetsearch();
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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

color: #008; text-de ion: none;” onclick="InfoManager.showInfoAboutOneMarker(" {{

epx; right: 1epx; : 24px; color: {{
F</b>{d )
e e I Shl i B &
style="margin-right: 8px; float: lEFt max-height: 9@px; > —wi : 98px" class="card-3"
src="{1 1" style="padding-right: 8px; float: left™
yle="text-align: center™:>{{ L i
Y <br b id=""parki 1 o

tx%("#parkingMenu ntifier J.html{Globalization.labels.infoMenu. type)

33

Eh L
ry

$({ "#parkingMenu

b3

+("#park enuTe rchDist: ( dentifier}}”).html{Globalization.labels.textSearchMenu.distanceFromaPs)
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* Final version of the button with call to module logic

"callback”: "PrincipalMenu.hide(); MapManager.centerMaponGps()
“iconId": "V,

"iconClass™: ""

“iconFonts

“iconColor

"imgSrc”:

"imgHeight": ""

“text”: "LPY,

"textFontsize":

"textColor™: "#CC

"captionId”: “princ v

“captionTextId”: "moduleParkir

“step™: "7,
"stepId®: "7,
"ribbon™:
"ribbonId"”
"ribbonstyle™:
"ribbonText™:
“removed™: fal
“index™: @

"background: #CC0000;background: linear-gradient(#FF66@
"NEW",

parkingSearcher.principalMenu.json

Snap4City (C), October 2025

SearchManager.search('ParkingSearcher®);",

(P T

o

s T ‘f'm-

¢“SNAP/ciry

The search function of the

variable SearchManager asks the
user where want search

(GPS, Manual or Last Service) and
then call the search function of the
variable which is passed as string
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¢“SNAP/ciry :

ParkingSearcher Module Finished

What do you want to do?

ARPKIT

Ricerca
il

Eventi

Interesse

P

Parcheggi

Scopri la Citta

orto
lico

Tras
Pub

Snap4City (C), October 2025

== Parcheggi x
PY Parcheggio Stazione Fortezza Fiera
Tipo: Parcheggio auto
Distanza ©:409 m
Distanza ®:1877 m 256

Parcheggio Stazione Binario 16
Tipo: Parcheggio auto

Distanza ©:394 m
Distanza ®:2103 m

Piazzale Montelungo
Tipo: Parcheggio auto

- Distanza 9:352 m

Distanza ®:2073 m

52

246



UNIVERSITA DlNFO DISIT X AL,
DEGLI STUDI PARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | B o | SN a2 e B J CITY =8

Gruntri

(P

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

= Getting Started %X 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.

gt (SO M = P GyiEr
,5.5|_=_.;_'|||_'.-'|'||5!-|::|-.||;|ll1
rang
':i"-'".":':‘:rll'"h-.:ltd"
grund-canbnb-cancat
grunt-contnb-ugldy

gFUNe-FEon-mEerges
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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
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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

Snap4City (C), October 2025
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- ﬁm-

¢“SNAP/crry
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TC5.16. Exploiting Smart City API for developing Mobile and Web
Apps

TC5.15. Snap4City Smart City API 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
AP|

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

TC5.19. Using ServiceMap as a Tools for Developing web and mobile
apps and micro applications
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hat Is missing here and

In the former course

& an &/ .m,

¢“SNAP/ary e

you can tind

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:
* 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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https://www.snap4city.org/944

On Line Training Material (free of charge)

¢VSNAPcy i

Ist part 2nd part 3rd part 4th part 5Sth part 6th part 7th part 8th
< : Data Ingestion |[System and Deploy| Smart City APl: [Design and Develop
h IOT A 10T |
Socdod Dasnioars OTApD: 10T NeowoIK:  Damnaivtics processes Install Web & Mob. App Smart Solutions

Snap4City (C), October 2025
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT C"”SNAMNDUSTRY

e TWITTER A
e ¢ viGlILANCESSocIAL o
ias A e N G S ¢ .‘me\mvsls .
_7SNAPACITY FOR = .
“ BEGINNERS X SNAPACITY

FORGING &

MANAGING OPEN’
AND FLEXIBLE WEB =
AND MOBILE APPS

- ARCHITECTURE AND
{ ECOSYSTEM. OPENED
IOT APPLICATIONS TO DEVELOPERS
FROM CITY VS 10T EDGE \ KEHOLDERS
DASHBOARD TO ’\L\'ﬁ\
APPLICATIONS 7

VA

SNAPACITY, AND
DATA GATHERING ‘
AND CITY DATA S CURROADHA
KNOWLEDGE SUPPORT
MANAGEMENT :EY;E? N:END cry
S sMARTCITY AP ‘ '
IOT APPLICATIONS, MICROSERVICES . SNAPACITY THE
THE LOGIC AND SNAPACITY API Ml

_

Data Ingestion |System and Deploy| Smart City APl: [Design and Develo

N AL X S\ 17 R KA oA,
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e Course 2023: https://www.snap4city.org/944
— Introductionary course to Snap4City technology

* Course https://www.snap4city.org /577
— Full training course with much more details on mechanisms and a wider set of

cases/solutions of the Snap4City Technology
 Documentation includes a deeper round of details

— SnapA4City Platform Overview:
e https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformQOverview.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), October 2025
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Home ' Tutorials and Videos | Welcome: how to start using Snap4City for beginners
Username: paoclodisit

User: paolodisit, Org: DISIT

Role: AreaManager, Level: 3

iy Welcome: how to start using Snap4City for beginners Search
- . -
We suggest you:

You have really contributed to Snap4City and suc
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HOW ARE YOU GOING
TO BUILD THE FUTURE?

o Dashboards of My Organization

lh

Tools » Tutorials and Videos v

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

Q My Dashboards in My Organization
My Data Dashboard Dev Kibana

B DachtosrdWidet= Y Home | Snap4City: Smart aNalytic APp builder for sentient Cities and 10T -
Username: paolodisit
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0 Knowledge and Maps v
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e Entity Directory and Devices v W H AT IS
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APACITY.pdf NDUSTRY.pdf SNAP4SOLU.pdf
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* Free Registration on Snap4City.org
— Please select DISIT ORG to be sure to access at the examples
— Most of the cities / tenant are private and they do not left much visible

* What you get is probably the 10% of what is on the platform ©
* Training: https://www.snap4city.org/577

* Scenarious: https://www.snap4city.org/4

* Publications: https://www.snap4city.org/426

 WEB pages: https://www.snap4city.org/78 - j

Search

 SEARCH on the right side J
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SnapACity e org/drupal/sites/default
— [files/files/Snap4City-

| PlatformOverview. pdf

Snap4City:

*  Web page: Https://www .snap4city.org

e https://twitter.com/snapdcity

e https:/fwww facebook. com/snapdeity

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

Phone: +39-335-5668674

Linkedin: https://www.linkedin.com/in/paclo-nesi-849bas1/
Twitter: https://twitter.com/paolonesi

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

]

0

0

]
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DINFO

: Powered by https://www.snap4city.org/d
NAP4Tec

- SNAPdTech ownload/video/Snap4Tech-

Development Life-Cycle Development-Life-Cycle.pdf

https://www.snapdcity.org/download/video/Snap4Tech-Development-Life-Cycle-v1-1.pdf
From SnapdCity:

+ We suggest you to read the TECHNICAL OVERVIEW:
o https://www.snap4city.org/download/video/Snap4City-
PlatformOverview.pdf
s  hitps:/Ywww.snapdcity.org
o https://www.snapdsolutions.org

o https: snapdindustry. org

s https://twitter.com/snapdcity

» https: w.facebook com/snapdcity

e https: youtube.com/channel/UC3tAO0PEbNbagf2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hitps://www disit org
DIMFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone: +39-335-5668674
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https://www.shap4city.org/do
whnload/video/ClientSideBusin
*SNAPTecn essLogic-WidgetManual.pdf

Client-Side Business Logic
Widget Manual

From Snap4City:
e We suggest you read https://www.snap4city.org/download/video/Snap4Tech-

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

PlatformOverview.pdf

slides go to https://www.snap4city.org/577

https://www.snap4city.org

https://www.snap4solutions.org

https://www.snap4industry.org

https://twitter.com/snap4city

https://www.facebook.com/snap4city

https://www.youtube.com/channel/UC3tAOOSEbNbasf2-udvandg

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www.disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone: +39-335-5668674
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e ¢~ SNAPLcrry 52

: o https://www.snap4city.org
¢“SNAPlcrTy B : :
ol /download/video/Snap4Cit

{_*SNAP4Tech
Data Analytics on Snap4City, y- M LO pS' M danua I' pdf
Machine Learning Operation -
MLOps on Snap4City via ClearML

From Snap4City:
« Development Life Cycle user manual:
»  https://lwww.snapdcity.org/download/video/Snap4Tech-Development-Life-
Cycle.pdf
* See Client-Side Business Logic Widget Manual:
> https://www.snapdcity.org/download/video/ClientSideBusinessLogic-
WidgetManual.pdf
+ Videos and PDF of Training slides https://www snap4dcity.ora/944
You may read the TECHNICAL OVERVIEW,
https://www snap4city org/download/video/Snap4 City-PlatformOverview.pdf
hitps://www.snap4city.org
https://www .snap4solutions.org
https://www_snapd4industry.org
https://twitter. com/snap4city
hitps://www.facebook.com/snap4city

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674

Access Level: public
Date: 16-12-2024
Version: 0.6
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Snap4City:
FIWARE powered smart app
builder for sentient cities

0 [0S | DINFO | DISIT
7] FIRENZE | 2o | 2040800

¢“SNAPLcrry B
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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* UrbanDT4TF, CN HPC: Digital Twin mobility, https://www.snap4city.org/drupal/node/1057

* DI-DTPlatform, CN HPC: Digital Twin, mobility, environment, https://www.snap4city.org/drupal/node/1097
* Sasuam, CN MOST, PNRR: Al, mobility, https://www.snap4city.org/drupal/node/999

* OPTIFaaS, CN MOST, PNRR: Al, mobility, DSS, https://www.snap4city.org/drupal/node/1008

* LeverageOPTIFaaS, CN MOST: PNRR, mobility, https://www.snap4city.org/drupal/node/1064
 TOURISMO, Interreg, EC: Tourism, NLP, DSS, https://www.snap4city.org/drupal/node/1001

* ELLIE, Horizon Europe, EC: Al, VR, https://www.snap4city.org/drupal/node/1056

 CN MOST, PNRR: sustainable mobility, platform, https://www.snap4city.org/drupal/node/1050

* ISPRA JRC contract, EC: DSS, SOC, control room, energy, https://www.snap4city.org/drupal/node/970
AMMIRARE, Interreg, EC: Al, environment, Big Data, https://www.snap4city.org/drupal/node/1002

* CAI4DSA, FAIR PE1, PNRR: Al, Neuro-Symbolic, PINN, NG-DSS, https://www.snap4city.org/drupal/node/1016
* SADI-MIAC, RT, partner: Al, Tourism, Retail, Computer Vision, https://www.snap4city.org/drupal/node/1055
* SMART3R, PRIN UNICagliari: mobility, DSS, https://www.snap4city.org/drupal/node/1087

* Tuscany X.0, EDIH, TestBeforelnvest, Training on Al, Big Data, Security, HPC: https://www.tuscanyx.eu/
 ThelE, PNRR: Al, NLP, LLM, Legal Aspects

 BullVIT, RT, conv: NLP, LLM

* Energia, RT, conv: Al, PINN, DSS

* RFl contract: mobility, Al, DSS

e Salerno Port: container ID recognition and tracking

* Talent Hub, ECRF, conv: NLP, match demand vs offer

+ currently: Merano, Salerno, Cuneo, Rhodes, Reverberi, Florence, IDTS, ALTAIR, etc.
Snap4City (C), October 2025 m
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PEN Test EU GDPR

https.//www.Snap4City.org By e e

* 11 runninginstallations in Europe

* SnapA4city.org, Greece, Merano, Cuneo, ...

e Toscana, Pisa, Sweden, ISPRA, Snap4.eu,
e Altair, Italmatic, M4F, Romania, ....

e 20 projects, 12 pilots on 10 Countries
e >40 cities/area

* Widest MULTI-tenant deploy has

» 26 Organizations / tenant

* > 8850 users on

e > 1800 Dashboards

* > 17 mobile Apps

e > 2.2 Million of structured data per day
* >580 |loT Applications/node-RED

* > 850 web pages with training

> 85 videos, training videos

5/25 @@

Snap4City (C), October 2025

Main Organizations/areas
* Antwerp area (Be)

e Bari(l

* Bisevo, Croatia

* Bologna(l)

* Brasov (Ro), by ICEBERG |3
e Capelon (Sweden: Vasteras, Eskilstuna, Karlstad) o
.

e Cuneo (!

e DISIT demo (multiple)
* Dubrovnik, Croatia

e Firenze area (I

* Garda Lake area (1)

* Greece (Gr)

* Helsinki area (Fin)

* Limassol (Cy) AI\Z
e Livorno area (I
* Lonatodel Garda (I) 7 ‘<
+ Malta (Malta) N /.;"'*\'9

*  Merano (l) P ™

* Modena (I) ,Z !

* Mostar, Bosnia-Herzegovina 5 >

* Oslo & Padova (Impetus) - .
* Pisaarea (I I ()
* Pistoia (I

¢ Pontdu Gard, Occitanie (Fr)
e Prato(l

* Rhodes (Gr) \
*  Roma(l

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

e Siena(l ’
* SmartBed (multiple) /
¢ Toscana Region (l), SM

* Valencia (S)

* Varna (Bulgaria)

* \Venezia area (I

*  WestGreece area (Gr)
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* +|srael, Colombia, Brasile, Australia, India, China, etc.
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CONTACT

SMARTCITY

EXPO WORLD CONGRESS

¢“SNAP/

Appliances and Dockers

Installations

DISIT Lab, DINFO: Department of Information Engineering
Universita degli Studi di Firenze - School of Engineering

Via S. Marta, 3 - 50139 Firenze, ITALY
https://www.disit.org

www.snap4city.org

Email: snap4city@disit.org

Office: +39-055-2758-515/ 517
Cell: +39-335-566-86-74
Fox.: +39-055-2758570
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