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On Line Training Material (free of charge)

¢“SNAPcrry :,

Ist part 2nd part 3rd part 4th part 5Sth part 6th part 7th part 8th
< z Data Ingestion |System and Deploy| Smart City APl: |Design and Develop
T T |
Overview Dashboards 10T App, 1O Networté Data Analytics Pt Y Web & Mob. App Sriart SHlEORE

Snap4City (C), November 2023



https://www.snap4city.org/944

UNIVERSITA DINFO ‘ x Em
FIRENZE (EoUSor | emsimemean, v ooc
F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE | - CITy - &0 -

AND TECHNOLOGIES LAl

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

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

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

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

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

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

Snap4City (C), November 2023
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¢ SNAP/ciry

Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

DISIT Lab, Https://www.disit.org with its Snap4cCity solution
Snap4City:

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

*  https://twitter.com/snapdcity

«  https:/fwww.facebook com/shapdcity

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

o Phone: +39-335-5668674

o Linkedin: https wlinkedin.com/in/paoclo-nesi-249bas1/
o Twitter: htt
o FaceBook: http:

er.com/paoclonesi

w.facebook.com/paolo.nesi2

¢“SNAP/ciry

 https://www.snhap4city.o
rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf
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DINFO

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

Development Life-Cycle

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

From SnapdCity:

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

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

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

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

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

DIHFO ‘ Joll

idancnn | TEGRCLOGRS LA
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 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

Snap4City (C), November 2023
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Connect external

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

Monitor ProduceCity experiments
. 10T Applications &
City Platform 2 E B s
Advertisers Produce Apps an
e Dashboards for City Help
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events Case
Large gcle(;\smg,. Studies
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Early Adopters Start-ups
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Data Processes

Data Analytic

‘ Userlinterface +
Business Logic

Validation

Snap4City (C), November 2023 15



UNIVERSITA
DEGLI STUDI QF!FMQEDIO DISTRIBUTED SYSTEMS AND
FIRENZE B vazone ?éﬁ%%@&%%ﬁ%lﬁ%@?&%& L1
4 Entity Directory: h / APl Manager {
Smart Data Models Vr " - 1\
loT Data Models \ . he te?"':lo:Pl e
- . | Smart City )
\ Digital Twins )\ \
600 |, l o
: (n ]
Q Qualars
@e Brokers % i
0 @ / )y GeoServer | Entitylnspector
Data Managers

a SNAP/ciry

Web and Mobile Apps

Smart Applications

Waste
éergy Environment

nce

Mobile App

Park Light

Maintena

Visual Analytics tools

Business Intelligence CSBL

\(‘\\) BI MSE?‘VEI’.CEH(GF

Dashboard Bld & Mng

= >
Service Map
/ - P 1 eyt
Social Media \ 1 \ Studi HLT Manager
<) udio
. 2l G'T’I. loT App / Data Analytics: Synoptics
aEtewaysl,Ssate. ite ProcLog. ML AI XAI

xternal Services ) 7 11 H
On Edg 3D Digital Twin

Web Scraping
Tv CAM streams

On Cloud K2l el

Event Driven

Market/Sharing Place

Third parties solutions

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

)

09/23

N




Snap4City (C), November 2023

UNIVERSITA Yol LK
¢V SNAPLry

k IPARTIMENTO DI DISTRIBUTED SYSTEMS
F I RE N Z E INGEGNER AND INTERNET
Q DELLINFORMAZIONE TECHNOLOGIES LAB

Presentation: Control Room, Widgets, Mobile Apps, Dashboard Builder Dashboard Mng Synoptics 3D Digital Twin 5
Visual Analytics Applications, Telegram Bot, ..y FRLTIOEIRWIZEI( I IIPETEN [ EIIe o], Scenario Editor | CSBL 9
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idocker """ Analysis Tickets BPM Analysis Trend
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AND TECHNOLOGIES LAB

* 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.km4city.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), November 2023
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nternal and external Smart Citv A

Snap4City Smart City APl Docs: Swagger

User: roottooladmini, Org: DISIT {1 swagger Advanced Smart City API
Role: RootAdmin, Level: 7 Advanced Smart City APl
Kmdcity Web App API
LOCOUH Orion Broker K1-K2 Authentication API
m External Serv - Ad d S C = API (.00 Heatmap AP
vanced Smart City
>ata Set Ma - D. ate ) s =] 5
Data Set Manager: Data Gate hitps:/Aww kmAcity.org/swagger/extemnal/ascapi-openapiva json ernal API Docs: Swagger
= Resource M: - P Loader ¥
esource Manager: Pro oacer SMART CITY AP| WEB DOCUMENTATION loT device registration API
@ Development Tools « loT device registration API
@ Web Scraping Tool Notificator API
@ Web Scraping Tool (On)
Servers DISCES scheduler API
[@ Web Scraping Tool (6])
B Rstudio Development [ MBS ISe disit.org iVt v Resource Manager API
B R Studio Development 011 rm of a JSON document shaped conforming to a well-defined schema { Sensors API
jevice.
@ RSstudio Development 0116 Event Logger API
B RStudio Development TF Services v Ownership AP
@ R Studio Development GFF
B g ' ' Data Manager API
Stuc velop ! N : 5
D B S e ‘ / Senvice discovery and information ‘
L. MicroServices from DataAnalytic Device, Broker and Value Mgmt AP
[ ETL Development SnapACity Application API
v
B Events Engager API
B ETL Development 2 Wallet APY
alle
# Knowledge Base Graphs ‘ e ‘
< Knowledge Base Queries User profiler AFI
< Smart City APl Docs: Swagger Locations v 3 My KPIAPI
< Internal API Do Snap vs Openmaint AP
[® Testing API by Postman ‘ /location/ Address and geometry search by GPS ‘ Device Groups API
& Source Code Access
Sci-Hub Processing API
MEEE TS Public Transport v
©f Settings ¥ /
" ‘ /tpl/agencies/ Agency list ‘
User Management and Auditing ~
FEPoEEmRiED © ‘ /tpl/bus-lines/ (Bus)Lines list ‘
v
) Documentation and Artic i
My Profile ‘ /tpl/bus-routes/ (Bus)Routes list ‘ ‘

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

hat had been disabled ‘

https://www.kmdcity.org/swagger/internal/index.html
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nternal sSnap4acCity A

Snap4City Internal API Docs: Swagger

User: roottooladmin, Org: DISIT {1 swagger loT device registration API ~
Role: RootAdmin, Level: 7 10T device registration API
LOGOUT
Notificator API
i H H H [ 200 Joass)

W knowledge and Map loT Device Registration API DISCES schedulr AP)

10T Applications * hitps:: i kmdcity org/swagger/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 decument 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

Reso Manager ¥ Event Logger API

Extended PDF documentation (313k)

[# Development Tools = Ownership API

@ Web Scraping Tool Data Manager API

[ Jupyter Hub - Python Device, Broker and Value Mgmt AP|

g 0 Servers
SR IYE D C ool (GO} - — : ] Snap4City Application API
B web Scraping Tool (6) [ http://www.disit.org/ServiceMap/apifvifiot ~
B R Studio Development Engager API
B RStudio Development 011 Wallet API
@ R Studio Development 0116 .

: P Reglstry User Profiler API
@ R Studio Development TF My KP1 API
y
5 - -

1) ST B SR | /insert Forregistering or updating a device in the graph database .
B RStudio Development Gral Snap vs Openmaint AP
& ETL Development Device Groups API
F Eime - /delete For deleting a device from the graph database.

_— .

evelopmen Sci-Hub Processing API
B 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 .

[J Testing API by Postman Device Attributes 0

& Source Code Access

| ; relop S ]
£ M= BB Al | /disable Fordisabling a device atiribute. ‘
Management ¥

Decision Support Systems ¥ | /enable Forenabling a device attribute that had been disabled. ‘

o Settings

User Management and Auditing ~
Models v

Help and Contacts *

[J Documentation and Artic device »

My Profile

https://www.kmdcity.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

SnapA4City (C), November 2023
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= db on papm o - o aod ' S B ">
Internal Smart City AP
Resources and entities (Partially usable also as External API)
— Snap4City Application API

* To manage IOT Apps, Proc.Logic

— My KPI API
* To manage MyKPI, MyPOl, POl, 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

SnapA4City (C), November 2023
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Snap4City External API

A — f9 \ V¥
A2 ient Side
DS ‘3—% a - E1l ‘Front Cll3usithsc'|s

Data _=2,| " Data

5| Server Side End Logic
SOUI‘CGS< DA Ingestion [< 1 D2 Business Loic E2 ‘Jser E
& Services 2
=80T B2\ 12/ 11 F ;oI
W g 0T g ser || &
- Loy = 0 é Data G ]> i'.Jterfa |_|8_
@ L = SiSlEES Analytics ‘ﬁ ce || || | =ssfeec

H2 |
SCAPI: Hx&
and Cx

SnapA4City (C), November 2023



> A UNIVERSITA D hl Fo x
A DEGLI STUDI I \ |
=S DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND ¢
Vs FIRENZE  NotGneria INTERNE [ TECHNOLOGIES LAB
"y DELL'INFORMAZIONE DISTRIBUTED DATAINTELTIGENCE —

AND TECHNOLOGIES LAl

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

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

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

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

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

 Internal API:
— All the others
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smart Citv AP

- ! o B
/ . r —
cXLEern
Snap4City Smart City APl Docs: Swagger

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

= Do T Advanced Smart City AP| ™= e

Data Set Manager: Data Gate

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

) R E TR T SMART CITY AP| WEB DOCUMENTATION

[& Development Tools
B web Scraping Tool

@ web Scraping Tool (0n)
Servers

‘Web Scraping Tool (6l)
[Imps:Hservicemap.disit.org!WebAppGrafofapiN1 ~

R Studio Development

R Studio Development 011
R Studio Development 0116

R Studio Development TF

Services ~

R Studio Development Cral | / Service discovery and information ‘

MicroServices from DataAnalytic

ETL Development
ETL Development 1 Eve nts v

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

= Smart City APl Docs: Swagger Locations ~

< Internal APl Docs: Swagger

B Testing APl by P | /location/ Address and geometry search by GPS ‘
& Source Code Acce J

Management = Public Transport v

@
@
@
2]
@
[@ RStudio Development GFF
@
A
@
@

o settings ¥

5 |m /tpl/agencies/ Agency list ‘
User Management and Auditi 4

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

[J Documentation and Articles ¥

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

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

external Smart City API

 Advanced Smart City API, normal or Super

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

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

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

e Other: ODM, Traffic Flow, etc.

 Km4city Web App API

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

SnapA4City (C), November 2023
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KMA4CITY API
Introduction

Service Discovery

Event, POI, Address Discovery
Service Details

Public Transport

User Feedbacks
Recommender

DISCES

Web App

Caontrol Ream

KM4City API 554@

An exhaustive set of read-only APIs that have been developed in the context @ Keg4City Project can be found below
here.

Service Discovery

Sample calls to APIs that allow to discover the available services, and retrieve some minimal information about each of
them., including the Service URL, 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
https:/fservicemap kmdcity.org/WebAppGrafo/apifvl Zselection=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 Sn

PARAMS

selection 43.7909:;11.2220
maxDists

categories Accommodation

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

Snap4City (C), November 2023
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—

Advanced Smart City APl which can be confined into a single Smart City installation or Federated as well as for
Super Service Map

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

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

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

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

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

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

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

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

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

SnapA4City (C), November 2023
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-
= Home Workspaces v  APINetwork v  Explore Q) Search Postman 8 0 Q Upgrade v - ' X
.‘@ POSTMAN —
rg‘\ My Workspace New  Import CZe BIKE @ foot @  GET bike @ E WOR} ET New @ ET REA ® + oo No Environment v @
& = oee WORKSHOP | REAL™"™ == === ===somee= (D) Save v oo /7 B B
Collections Set as variable LLL]
) axisgetimage
oo s AZURE TRANSLATOR GET ENhttp://servicemap.disit.org/WebAppGrafo/apifvif? “ &
APIS IserviceUri=http:/fwww.disit.org/km4city/resource/iot/orionUNIFI/DISIT/ARPAT_QA_FI-GRAMSCI
> PomDuGard : Lformat=json&fromTime=2022-10-01T00:00:00&toTime=2022-11-01T00:00:00 % "
& Paramse  Authc Cookies B
= > rds
Environments Query Params N
> STUDENTS ®
= s TRAJECTORIES KEY VALUE DESCRIPTION eoe  Bulk Edit
MENES, S et 5 TRANSLATEMIEARI serviceUri hetp:/jwww.disit.org/kmdcity/resourcefiot/o... 08
v WORKSHOP format json
Manilors
ik 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
rVICeUﬂ:httD'//WW\NdISItOFQ/km4C|tV/reSOUrcellOt/OFM" Cookies (1) Headers (11) Test Results {f.;\ 200 OK 411ms 10713KE  Save Response v
iIonUNIFI/DISIT/ARPAT OA El- Pretty Raw Preview Visualize JSON v S b Q
GRAMSCI&formatzjson&fromTime=2022-10- r .
01T00:00:00&t0Time=2022-11-01T00:00:00 2 “Sexvice™: {
3 type”: “"FeatureCollection”,
4 features™: [
o 5 i
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Entity Directory:
Smart Data Models
loT Data Models
Digital Twins
\_ g Y,

|
Rusaleqrs
Brokers

K\
y

APl Manager

Fedeion |
mart City A‘J

¢ GeoServer

Entitylnspector

of/ ST
CYSNAP/ciry
/ Web and Mobile A_pps

Smart Applications

Park Light

Waste

Energy Environment

Maintenance

Mobile App

Apps

Visual Analytics tools

Business Intelligence CSBL

Data Managers

\(‘\\) BI MSE?‘VEI’.CEH(GF

Social Media

BIM GIS -

Gateways, satellite

I
1 Node-RED
]
/

loT App
ProclLog.

On Edg
On Cloud

External Services

Web Scraping
Tv CAM streams

loT App

Data Analytics:
ML, Al, XAl

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

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

09/23
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KmacCity:

— Multiple DOMAINS

— Geospatial reasoning

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

— Open and Private Data
— Static and Real time__

— |10T/IOE

Ontology Documentation:

http://www.disit.org /6506

http://www.disit.org /6507

http://www.disit.org /5606

http://www.disit.org /6461

— Street-Guide

— Mobility and transport
— Points of interest

— Sensors, |07, ...

— Energy

Big Data Tools

— Administration

PO PO

— Citations from strings s —
i otk | | faE

4 g F ‘ng
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gchema: http://www.disit.org/km4city/schema
RDF version: http://www.disit.org/km4city.rdf

(5] RDF [
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evs

Helsinki KB Service Map
User: roottooladmin, Org: DISIT g [ | 3 domens | } > - Hide Wenu 4
Role: RootAdmin, Level: 7 » :

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

| Regular Services | Transversal Services [}

RO00UT Select an agency

- Select an Agency -
Select a line:
‘ - Select a Line - ¥

My Snap4Cityorg

Select a route
- Select a Route - v
Select a bus stop

- Select a Stop - ¥
boards of My Organization

ashboards in My Organization

Notifi

[t e s

Data Inspector

My Data, KPI, POI

10T Applications m
o
10T Directory and De

Knowledge and Maps «

M Service Map (Toscana)
Kaapelitehdas

My Annotation on Services/Data

Mapping Services Data

ArcGIS DISIT Service

u nmuxuu
Ruoholahti

KELLOSAARENKATU

Kellosaarenpuisto B

i)
& g

Lastenlehto

Services Categories

¥ De/Select All

¥ [J Accommodation +

¥ B3 Advertising +

¢ B AgricultureAndLivestock +
¢ B} civilandedilEngineering +
¢ Bl culturalActivity +

¥ [ educationAndResearch #

A+ -

@ Q covironment I

@ [) Financialservice +

¥ B} Governmentoffice +

¢ [ Healthcare +

¢ [J industryAndManufacturing +
# |J ToTDevice +

¢ [) MiningAndQuarrying +

¥ [§ shoppingAndservice *

@ [ tourismservice #

@ [ TransferserviceAndRenting +

+

a\Y VI~
ZTJ/‘)

=

o

¥ a A
NMMOWwW

Kapviord:

) Sex] [imlnto v dist oghmacityrosourceriotorionFnai Rogues |

“ Multipla andpoint saarch
—

e [1M1p luEsquas ! hesattribute SystemCapa)

I Muiticls andgoint search I implements serves
owissameas type

Status ) rdfs;ssehiso

Reguests:

neep:/ /. AL E =

W Service Map 30 (Firenze) =%
- m\oswﬂunw g ¢ B utilitiesandsupply
S Suvca g, ¢ [ wholesale +
W Antwerp Service Map g n
S £ ¢ [@ wineAndFood +
W Garda Lake Service Map o {'_
&
W Cagliari Service Map N\ & 1 E Filter:
W Lonato Del Garda Service Map =} i " . Linked Open Graph
M Creating WKT Y = s:e,,;:fv
M Service Map 3D (Antwerp) N resor] [ Glabal Endpoint Map |  Your data Type of relations.
v [e— ide ol inverse
M Service Map 3D (Helsinki) :_":I:C‘W SmartCity Ontology (by DISIT) o s e Select all | Deseect all | Invert | e st
search View endpok “ exposedsy foatideniction
M Load WKT on ServiceMap (Helsinki) Search A
1 E Chocse a dlass
£ on ServiceMap (Toscz
M Load WKT on ServiceMap (Toscana) Saarch for keyword .
M Load WKT on ServiceMap (Antwerp) g d

Graph

Micro Applic: 3 S Remove | Ciear |
| External Ser \ “wﬂ Linked Open Graph
Data Set Manager: Data Gate - Hide Menu } Embed @ ?
Close. e

* How pass from Service .
. " iu

to Linked Open Graph,

60.15858

24.921349

http://schema.org/name

http:/ /www.w3.0rg/2003/01/geo/ wgs84_posilat

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

eP0EBE

basSystemcapsbin.

aiguainencs.
[

Linked Data view tool

http://www.disit.org/ kmdcity /schemag macaddress
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Linked Open Graph LOG: https://log.disit.org

“Linked Open Graph

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

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

hazExternaliccess hasMunicipality
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inMunicipalityOf
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isPartOfRegicon
ownerauthority
samels

starts
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hasStrestMumber
i=In

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

isPartofProvince
- managingauthority
placedIn

seehlso

JANANNRNRACODAE®
ODDRRNNREEEO

- Linked Open Graph

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

managingAuthori...

FIREMZE

S

type =]
G # museo ferragamo
_= placadIn ’_:
Q Sl Relztions of Museo Ferragamo with the road
RTO48017 08551 FEL04S01 7 247 S84ER L4801 7247 85E5... E graph
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Schema: http://www.disit.org/km4city/schema é éx
RDF version: http://www.disit.org/kmé4city.rdf
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Some structures from Km4cCi odel

ServiceMap: https://servicemap.km4city.org
- - Nascondi Menu & ‘)‘Y‘ w’mﬂﬁw’l" < : L/ ¢ ) T e

- | Fermate Firenze I Comuni in Toscana I Ricerca Testuale - i e 2 o >
| Servizi Regolari l Servizi Trasversali

Seleziona una provincia:

FIRENZE - Giardino di piazza dell Indipendenza search text into service
| | Seleziona un comune: LINKED OPEN GRAPH Categorie Servizi
FIRENZE - De/Select All

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

City: FIRENZE

Prov.: FI

E DigitalLocation -
1 s Consuiate
74 a Controlled_parking_zone
[ ‘ Cycle_paths
4] @ Gardens
v @ Green_areas

Actual Selection
(Servizio: PERGOLA

VIA BEY -

Note: areeverdi238

Rimuovi dalla Mappa

Historical_buildings

FERMATA : PERGOLA A
Literary_cafe
u Local_health_authority
] G Monument_location
Fl Miisenm x

u Fresh Place
‘ Road Sensors
m Bus Stops

B
H B Library
B
B

LINKED OPEN GRAPH
Linee:

14

19 23 3 6

FERMATA : T1 ALAMANNI

Route:

LINKED OPEN GRAPH
Linee:

2

Linea Percorso

28 52 54

6A NOVELLI - OSPEDALE TORRE GALLI

N. risultati for each: Nessun Limite ~

6B NOVELLI - OSPEDALE TORRE GALLI

Raggio ricerca area visibile ~
B ' Risultati della ricerca
. [l Bus Stops: 21 - Linea Bus: 25

=1 7 N oGP Ty (NS | | Direction: LA PIRA - PIAN DI SAN BARTOLO
- Nascondi Menu [Z]] : N\

6A

6B

Previsioni Meteo per il comune di FIRENZE:

Martedi Mercoledi Giovedi Venerdi Sabato
\J - @ ,
X R
poco nuvoloso  pioggia debole €  poco nuvoloso  poco Nuvoloso velato
23°C127°C schiarite 20°C/33°C /
20°C/30°C e

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

LINKED OPEN GRAPH - &TI;' "ff"/// ‘ﬁé:
| e [ o

servicemal .disit.org/WebAppGrafo/mappa.jsp#close |

N TR

—

Areas, BUS lines, bikgajmgs,m;rgﬁ, RTZ, etc.


https://servicemap.km4city.org/

[L;[EJGIY]E;{—?&%A; DIQR!IMNENTE Dlo ILTS"T.IR]‘B&TEB svs1 ;< a ( / ‘ ( B / ’ / ot - / [ [ é+s N Ap4
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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), November 2023
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* Search data: by text, near, along, etc.
— Resolving text to GPS and formal city nodes model Swa gge I

* Empowering city users: contributions, suggestions, -
. : o pacmn o ——
forum discussions, etc.

| orion Broer k1-k2 Aunenticaten API
My Dashbeards

* Events: Entertainment, critical and mobility -

My Personal Data

e Public and Private Mobility & Transport, and o e

Micro Applications

p re d i Ct i O n S Zomman Services v

2 Data Set Manager: Data Gate

 Resource Managar: Process Loader S / Senice discovery and nfomation

. . .
I OIS’ Cu tura all Iourlstlc Ill O B Development To
Service search near GPS position - It allows to reieve the set of services that are near a given GPS position. The seivicss can be fired s belonging to specfic categories (e.g. Accommodation, Hote

B RStudio Development .
_ Restaurant, etc.), or having speciic words in any textual fied. It can also be used to find servizes that have 2 VKT spatial description ihat cantains a speciic GPS pasition
. . . B £7 Development « Service search near a service - It allows to retrieve the se of sevices that are fiear a given service ideniified by its serviceUr. The services can be filiered as belanging to specific calegories (¢.g. Accomodation,
[ # Knowledge Base Grapns Hotel, Restaurant, elc ), or having specific words in any fextual feld. It can also be used to find services that have a WKT spatial description that contans a specifc GPS positon
« Service search within a GPS area -t allovs (0 retrisve the set of services thal are insice a fectanguiar arez. The services can e fitered as belonging ‘o speciic cateqaries (e.q. Accomodation, Htel, Restaurant,
ed services and predictions
« Service search within a WKT described area - It alows to refrieve the set of senvices that are nside a gzoqraptic region described using the Well Krown Text (WKT) format. Tne services can ke fiiered as
eld.

< Smart City APl Docs: Swagger
2, belonging to Specific categories (2 Accomodation, Hoe, Restaurant, etc), or having Specifc verds in any texual fiel

< Intemal AP, Docs Sagger « Service search within a stored WKT described area - I allows lo reireve ihe set of se*vices that e inside a geographic region descrived using the Well Known Text (WKT) format, oy referring fo the WKT wilh an
. b Q B Tesing APIby Postman identier provided when the WKT is siored. The services can be fitered as belonging fo specifc categoriss (€.q. Accomodation, Hotel, Restaurant, €tc.|, r having speciic words in ary textual field. The Is: of avaiiable:
° . 9 geomeincs can b relve o 11 Sendice Map i e Search Ares Selocion box (VT Sea'ch Rarge soeoric ar5a) New Goametes cen be provided ueing e A /A Kact orguit web senvice uhi con
8 Source Code Access store a WK from a snp fl or providing divecly the WKT string.
Vi ) « Service search by municipality - It allows  rerieve the Set of services that are in a soecific muricipeliy. The services can be fiitered as belonging to spcific categories (e.0. Accomodation, Hotel, Restaurant, etc.
& Management v or having specific werds in any ‘exual field.

« Service search by query id - It alows ta refreve the set of senvices asscciated with a query stored using the Servi interface.
& settings ~ « Fullfext seareh - It alows to retreve the geolecated entits (not only Senvioes) that match with a st of keywoes. The fesuts can be possibly tered to be within 2 5
rectanguiar arez or inside a WKT geoiocaed area

Helpand Contacts ¥
Parameters myitout |

[ Documentation and Articles ¥

 Traffic flow reconstruction

@ SnapsCity portal

oified distance fom a GPS pasition, or within 2

selection
Through this paramster, the user indicates where the services have fo be searchad. It could be a boundary within which to search, or a point around which fo search

@ KmaCity portal

* Personal Assistant: PAVAL v

string

* User Engagement: goal experiences, and assessment

* Sharing knowledge among cities = see Knowledge

base Management

Snap4City (C), November 2023 42
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Snap4City

User: roottooladminl, Org: DISIT

Role: RootAdmin, Level: 7

Dashboards

My Dashboards

Notificator
10T Applications
My Personal Data
|OT Directory and Devices ~
and Maps ~
Micro Applications
External Services v

Data Set Manager: Data Gate

=% Resource Manager: Process Loader ~

Development Tools «
B RStudio Development
@ ETL Development
® Knowledge Base Graphs
= Knowledge Base Queries
= Smart City AP| Docs: Swagger
«¢ Internal APl Docs: Swagger
[@ Testing APl by Postman

& Source Code Access

Management ¥

£ Settings ¥

User Management and Auditing ~

Ip and Contacts *
Documentation and Artic
My Profile ¥
Snap4City portal

Km4City portal

DISIT Lab portal

1 swagger

Advanced Smart City API*<®

hitpsfwww kmdcity org/swagger/external/ascapi-openapiv3 json

DISIT

DISTRIBUTED SYSTEMS
AND INTE
TECHNOLOGIES LAB

2Wwaggerl
Smart City API Docs: Swagger

Advanced Smart City API

Advanced Smart City AP
Kmdcity Web App API
Orion Broker K1-K2 Authentication API

SMART CITY APl WEB DOCUMENTATION

Servers

lhtlps:f.fservicemap.disit.orgJ’WebAppGrafofapiN‘l ~ ]

Services v

m J/ Service discovery and information

Service search near GP S 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 to retrieve the set of services that are near a given service identified by its serviceUri. The services can be filtered as belonging to specific categories (e.g. Accomodation,
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
etc.), or having specific words in any textual field.

Service search within a WKT described area - It allows 1o retrieve the set of services that are inside a geographic region described using the Well Known Text (WKT) format. The services can be filtered as
belonging to specific categories (e.g. Accomodation, Hotel, Restaurant, efc.), or having specific words in any textual field.

Service search within a stored WKT described area - It allows fo retrieve the set of services that are inside a geographic region described using the Well Known Text (WKT) format, by referring to the WKT with an
identifier provided when the WKT Is stored. The services can be filtered as belonging to specific categories (e.g. Accomodation, Hotel, Restaurant, efc.), or having specific words in any textual field. The list of available
geometries can be retrived from the Service Map in the Search Area selection box (with Search Range specific area). New geometries can be provided using the hitp/iwww. kmA4city.org/wkt web service which can
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.),
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 refrieve the geolocated entities (not only services) that match with a list of keywords. The results can be possibly filtered to be within a specified distance from a GPS position, or within a
rectangular area or inside a WKT geolocated area.

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

— Coveon ]

Name Description

selection

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

Usages & Sample values:
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Street and geoinformation of the territory and details iy
for routing, navigation, ... 9,

GeoResolution, Environmental data - ey YtnioEw @

eoge . . 3 205 331 % 49 7 53 “13 Z 5
Mobility and Transport: public and private, 0.0, M GL S e s e ;
public transport, parking status, fuel .
stations prices, traffic sensors, etc. i
Culture and Tourism: POI, churches, m’ - @ 8RO SN
museum, schools, university, theatres, %0 o TV N
events in Florence
Environmental: pollution real time, 5. 0@ o0 0 O 8-
weather forecast, etc.

— Environmental data geo resolution 0 oo o 09 X
977 424 gk &S a7
Social Media: twitter data g e e P8 |
Health: hospital, pharmacies, status
of the first aid triage in major hospitals, ... 0" 0.0% 0 ® 4%,
Alarms: civil protection alerts, | : 8. Obe
hot areas, ... 2 Do "are :
3 156 = 3 .
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* POI: point of interest |
* type: macro and subcategories —

* Position: GPS, address, telephone, fax, email, URL, ... Spe
* Description: textual, multilingual, with images, ... SE- P
[ . . [:] @ Path +
* Link to dbPedia, Linked Open Data QG reareee
* Links to other services Sl Po—
S o . . ] m Tram_stops
* Real time data if any: sensors data, timeline, events, 0 rintton
prices, opening time, rules of access, status of {| D8 oy montorg st
services, status of queue, etc.. | D s

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

search text into service

. results for each:
earch Range | 100 mt b
Q 0 w
b R ] — 45

A ]
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LONCeDnts Or Services: vie

| Regular Services i Transversal Services

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

Services Categories
De/Select All
L4 E Accommodation +

E Advertising +
@ AgricultureAndLivestock +

u Architectural_consulting

m Building_construction

m Cartographers

D Civil_engineering

U Engineering_consulting

u Other_specialized_construction
E Specialized_construction

u Surveyor

\ E Technical_consultants

.

/

g Cultural Activity +

E,I EducationAndResearch +
+| +

& +

D Environment +

E FinancialService +

u GovernmentOffice +

ﬂ HealthCare +
IndustryAndManufacturing +
E MiningAndQuarrying +
ShoppingAndService +

ﬂ TourismService +

ﬂ TransferServiceAndRenting +

ﬁ UtilitiesAndSupply +
E Wholesale +
m WineAndFood +

‘mber 2023

Jmmmmmmmmﬁ\\

¢“SNAP/crry

— ~ r — r,,—.‘ pa f—'_“f"
1R D ‘,J Jia L —

-
reae WY u — [ —
s

20 Service Macro Classes (nature)

Service subClasses, (subnature)

=Accum odation -
Agrito

u Beach/ resort

o+ I

ism

nd_breakfast
H Bogfding_house
E Camping

m Dray_care_centre
u Farm_house

H Historic_residence
™

(P T

o

g T & Iv

Oy
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ervice Intformation:

o)
AURORA TPL S5TOP : Piazza Stazione (Fr. Cc) gl Loagia San Paolo Giardino di piazza dell Indipendenza :
LINKED OFEM GRAFH Vaibus LIMKED OFEN GRAFH LINKED OPEN GRAPH
Tipology: Accommodsation - Hotel LINKED OPEN CRAPL 'I'||.:|»|:|flu-g],r: C-IJHSIJIELI'-'REH'U’”.‘_I,I’ - Monument_locaticn Tipology: Entertsinment - Green_sress
Email: infoi@hotelaurora.info Lines: Digital Location Digital Location
Website: www.hotelsurors.info Address: V|4 DELLA SCALA, 2 Address: PIAZZA DELLA INDIPENDENZA, 15
Phone: 055210253 FILLU | FI-VG Cap: 50122 Cap: 50129
Address: VIa L ALAMANNI, 5 Mo available routes City: FIRENZE City: FIRENZE .
Cap: 50100 Display Bus per page Prow.: Fl Prov.: Fl )
City: FIREMZE Search: | Photos: A MNote: sreeverdi22s
Time Line Direction
084800 20770320 | FI-LU Piazzale Verdi

Remove from map

08:16:00 2017-03-20 FI-LL Piazzale Werdi
Description: The rounded arches, the stone

10-09:00 2017-03-20 Fl-LU Piazrrsle Verdi skeleton and the glazed temacotta medallions
i recall the model of the Loggiato degli
0170320 Fl-LU Piazzale Verdi Inneeenti. The medallions in glazed teracotta

ZCS_1_D
e by Andrea della Rebbia and his sons Marco

SR GRAP"? _ ) 017-03-20 Fl-LLf Fiazzale Verdi and Luca contain seven polychrome figures of
Tipology: TransferServiceAndRenting - Controlled_parking_zone
- Santi Francescani and two works of mercy

= Address: VIA GUSCIANA N47.09.70 Eizzoale iarn] Cristo conforta un Giovane and Cristo conforta
Cf‘p: T e 1 of1 un Anzianc. Beneath the portico can be
City: FIRENZE ) )

admired the expressive embrace between San
uu Y Demenico Guzman and San Francesco d Assisi
o by Andrea della Robbia

il Jata currently not available

Remove from map

1| Glardino
’\“%} Torrigiani
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Search by text for POls via:

— Full text: description, title, macro and

category name

— Filtering by macro-cat and subcategory

— Filtering on distance and geometric shape

Search by text with assisted suggestion to

get:

— Streets and civic numbers, or POI, locations

Geo resolution, from point to street; from

civic to GPS, etc.

Snap4City (C), November 2023

¢“SNAP/crry

L ==

Florence Bus | Tuscan Municipalities || Text Search | Events

- Hide Menu

Search by Text: | |

Max number of results:

|*Q_uick address/location search

Q=

exclude PoI: [ AND mode: [
|\.-’ia romagnosi 3,ﬁrenze| |

[ vIA GIANDOMENICO ROMAGNOSI, 3, FIRENZE

i EPROGRESSO 3 - S5.R.L. - FIRENZE —

e EDPERA 3 S.R.L. - FIRENZE

A EEK 3 Gavinana - FIRENZE E
[1VIA FRANCESCO DOMENICO ROMAGNOSI GELLO, 3, SAM GIULIAMO TERME
[]VvIA GIAN DOMENICO ROMAGNOSI, 3, ROSIGNAMO MARITTIMO

_ [JvIA GIAN DOMENICO ROMAGNOSI, 3, PRATO

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

LU ] VIA MARIO ROMAGNOLI, 2, PISTOIA

EPELLE'I—I'ERIA EVA DI ROMAGNOLI LORENZO - FIRENZE
DCampo di calcio "Romagnoli - FIRENZE

ESTEFANO DI ROMAGMNOLI STEFAND - FIRENZE

LAVIA GIANDOMENICO ROMAGNOSI, 34, FIRENZE

[ via GIANDOMENICO ROMAGNOSI, 35, FIRENZE

[ via GIANDOMENICO ROMAGNOSI, 36, FIRENZE

LAVIA GIANDOMENICO ROMAGNOSI, 19, FIRENZE

[ Vvia GIANDOMENICO ROMAGNOSI, 23, FIRENZE

[]VvIia GIANDOMENICO ROMAGNOSI, 18, FIRENZE

L]
kay
-
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aoundapointorpol— S@QFCN DY Shape (WKT) or Distance
Each request or search in the Km4City model

can be referred to a point and a ray, to an area,
AIon_g a polyline

Inside a closed polyline

J

t | | .
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* Allow city users to

e Contributions can be:

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

UNIVERSITA INFO | DISIT X ST

DEGLI STUDI | ppaamventoni DISTRIBUTED SYSTEMS (KM

FIRENZE | BSEea cone | SABNGAEL; as CITY ==t
g T

-

- ‘ - ‘ ale; (‘JH -l = '@
CINMPOWETNIE GILY Ul

v

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

Get list of last contributions of the same kind
provided by other users

Save favorites
Share trajectories,
Save and Manage their own data, I0T data, etc.

used as feedbacks
moderated by a back-office personnel

Snap4City (C), November 2023
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—

5S to Event information
Gettlng Traffic Events: ESB, etc.
Getting Critical Events: CAP standard

Getting Police events

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

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

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

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

52
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>upporting City Users in using Public IV

Public Transportation, PT
— Getting tickets W™

B Getting bus stops, lines, and tinrerrres |u uuD;
train and tramline (GTFS, ETL, ...)

— Getting Tunnel and Ferry Status
— Searching Services along a Pub. Transport s | SR ' ..

line or closer to a stop c3  LEoPoLDA — I ) m
— Searching the closest bus stops e | T TS
— searching for BUS stops via name —

) 2173

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

U

| |
,

-

VEN 29-04-2016 12:53

EDsys
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JUUUWJ - r/U)jf) USIr 12 PH JE%J/JQQJJJF/ -
Prlvate Transport e

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

— Getting closer parking

— OBD2 data from your engine or fleet

— Getting parking forecast: short and long term

— Getting closer free space on parking

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

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

Closer Q ' Cheaperl: &

Stazione Di Servizio AgipManni  peyro|  petrol
1514€ 1.344€
elf

Parcheggio Stazione Firenze S.M.N.

T
527 08-06 20.00

Andamento Giornaliero

— Getting closer cycling paths AL e
— Recharging stations: location and status

— Getting traffic information
— Heatmap where is safer to bike

aaaaaa
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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), November 2023

'
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

Quick address/location search
! exclude PoI: L]

il |

Actual Selection
Coord: 43.7681,11.2537
Address: LUNGARNO DEGLI ARCHIBUSIERI, 18, FIRENZE

Path from here Path to here

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

Tourist_trail: Il percorso del Principe - The Prince s way
fdist:n.n000Y v

| “Path

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

|| Route via: | foot_shortest ~

Search Path

4
'l Found 1 paths (in 5.959s) ~
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)

Eaak fdn a4

Giardino
Tarrigiani

Fortezza da
Basso

<
K
x
& A
&

+¥ Mercato
Centrale

Giardino di Boboli  foree i
Belvedere

2. Vig
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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), November 2023 >8
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SN ABEOREEN 9%

e Searching for pharmacies and
hospitals

9\0““} -

* Getting the closest hospital first
aid locations and status

| soosks =3

e Getting real time updated
information about the first aid

Casi con lesioni gravi ed eventuale
ODICE GIALLO alterazione di una o pit funzioni vitali

status of major hospitals (triage)

CODICE AZZURRO
NON URGENZA

CODICE BIANCO

Snap4City (C), November 2023

L'assistenza viene assicurata
nel minor tempo possibile

Casi in condizioni non gravi
La prestazione sanitaria
¢ difteribile

Casi con problematiche risolvibili dal
medico curante, dalla guardia medica
o da ambulatori specialistici

Tempi di attesa molto lunghi

¢“SNAPcrry

\ B \ B A . — Y 7.Y X l - ~I| —~ \ Y aY <
JJE’J/ 'J‘/CJ/ L0 adCLE353S al fJ:JCJJEfJ SEervVICES

(P T

L

K

cw
- D€

e iy

= .l 18% 8 00:47

Q =
x df ]
BniServizi: 2 su 2 disponibili | g 'ﬁ
1 — — Trespiano i
(=== 0rso At
- "BY‘" Bhda lan di ,ug
¢J1Hmmm iy
sreggi S
\ -
: ’- La Ladyaf )/ H < !
o Py
30CCOrso X
Pill vicini @
Boccorso Azienda Ospedaliera Careggi
onto soccorso
Distanza: (& 1268 m Triage
B2 s o
H
stato | Priorita [ 22 S # 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
Totali 5 23 22 3 0
20-03-2017 00:37

e
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ACCess at ehvironment

Getting weather forecast for the next hours and

days

Getting alert information from Civil protection

Getting air quality status

Getting Air quality via heatmaps,
heatmap animation

Computing Air quality indexes
Computing Air quality predictions
Getting pollination status

getting actual weather status:

temperature, humidity, pressure, rain level,

etc.

)

1l Intormati

¢ SNAP4ciry

[l 31-40 itela-Leppavaara

4150 sl t5np, —

1 51-60
| GRS

. 71-80 f«‘;\jalflhti
M s1-100
.>100 la-Laajala

Ruukinranta

~Logjalahden

fueninonsuojelualire

hti—

LLLLLLLL

Munkkivuor|

i W PIkku Huopalahti

Munkkiniemi

Vanha Munkkiniemi

Meilahti

Codice Allerta Meteo = 0l

Situazione attuale

Snap4City (C), November 2023

Citta Temp. Pioggia
Arezzo 1
Firenze 12
Gr t 13
Livorno ND
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. «x(-
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x
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Personalized suggestions

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

* Culture, mobility, food and drink, etc.

* Alerts: civil protection, city council, twitter data,
etc.

— The city user may reject some of them, thus

the suggestion engine learns about preferred
topics and category

Snap4City (C), November 2023
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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 - — ——

— More sustainable habits [

— More healthy habits, etc. e | e——f S 8

— Get feedbacks | g

— Provide bonus and prices, ... e

— Send alerts, = -
Snap4City (C), November 2023
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Mobile Apps

/%JQQJIM

Web and Mobile Apps

-

Web App HTMLS5, MlcroAppllcatlons

[kmajciTy

DISPONIBILE SU

P> Google play

. Transfer Service _

D

CUSNAD4CITY Bt

J/HCfQ/ HJQZ/U

Embed into Web pages

istributed Systems and Internet Technologies L B,
‘T Distribated Data lntelligence uldhdmdoqrahb SR | ARiNTE
\3’ unnmm " oflormaton Engioserig (DNFO) V{f )

http://www.disit. dm'o unifi.it

MOME ABOUT * RESEARCH * INNOVATION * EDUCATION AND COURSES * HOWTO * EVENT:

City User

KM4CITY SERVICE MAP EMBEDDED

= — =R
£ 22 orgn ;ﬁ%« >
2 2 @||ecy

Mobile Application
Monitoring
Administrator

\ =8 ,,

OGltHub S

Snap/KmA4City
Open Source | =
development |8 .
tool kit :

uuuuuu

Snap4City (C), November 2023
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yervice ol J(J e DO (knowledge & Map tool)

+|jix ide tenu,

- || [Florence Bus | Tuscan Municpalites | Text Search | Events
[0 Select a line:
- Select 2 Bus Line - +
| select a route
- Select aRoute - -

Y elect  Bus Stop i

@

| Transversal Services |

Y = i Choose & 0 C

Web App HTML5 | = * et

> @ @ Educatio

Services Categories

Tutta la posta in un unico
posto

Calendario Posta

v B Public Transport Line
7| @ Road Sensors
7! Bl Bus Stops

~1v & B Financial

ation

N resuits for each: 200 = £y Sereno
SearchRange S00mE  ~ N "oy H,f@ o & @ ATM

Q ° I LA : & B Bank e =
QU ° ¥ Giardino Di Boboli o ® D Financi

1) Services 35 of 35 available
B Bus Stops: 13 of 13 available
@ Road Sensors: 2 of 2 available

® O Insurandiiys
Tipo: Digital Location % Microsoft Edge = Roma

Descrizione: The Prince s Way ends In the Giardino

72 Bus Lines Found. di Boboll, near the Grotta del Buontalenti, that Is a
P very masterplece of the Mannerist architecture and s
i sculpture E

Drection: NAVE A ROVEZZANO = NUOVO PGNONE

Bus Line:

Search around
a GPS point

WWesther Forecast for Mucelty of - FRENZE

Anteprima Sk.. | Tuneln Radio Twitter
Descrizione: Il Percorso del Principe termina nel =

Giardino di Boboll, nei pressi della Grotta del
Buontalenti, vero e proprio capolavoro dell
architettura e della scultura manierista

Drection: SORGANE =» NUOVO PIGNONE

Bus Line:

recton MAGENTA = STAZIONE VIA ALAVANN

Suncay Handsy Tuescay Wednesdsy  Thursday

M

cloudy cloudy bt ran ranstorm
13cize 3°C /25 / 1

obile Apps poy fe o ] DISPONIBILE SU
: Ty { eyl b (Coo0ole
P> Google play

Distributed Systems and Internet Technologies Lab
D [ =) nd Lab
=4 ,' of i incering (DINFO)
e

University of Florence

2] = e
Q oi |aem.., sEm;.mmm e |

o Services Categories

Day

Week

Select a time interval

IR gseeal indirizzo: viaLe o http://www.disit.dinfo.unifi.it Scarica da
Advertising + FIRENZEFI # &

AgricultureAndLivestock +
CivilARdEdilEngincering +
Cultw

APl call g

HOME  ABOUT RESEARCH INNOVATION EDUCATION AND COURSES HowTO ' App Store

KMACITY SERVICE MAP EMBEDDED
23 Mercato 3
+ < ale

13 rinanciatservice &

Governmentoftice %
HealthCare
IndustryAndManufacturing +
MiningAndQuarrying +
ShoppingAndService +

o g [y Scaricada

Windows Store

TourismService 4
TransferServiceAndRenting 4+
utilitiesaAndsupply +

PO URNARRE IR

Total numt f It 1 i g
al number of results: 223 R e, 4
K> &
. N resins: TR % E
- | & i
5
20 & \

e "I,‘ '
-

Embed into Web pages

EL CORSO BQeZA DECLLA

Sundey Wonday Toesdey Vieanessay Thursdsy I | Leaflet | Map data © OpenStréetMap contributors, CC-BY-SA, Imagery © Mapbox
e
couy cousy lortran  ranstom
sy meven  1YCI0C  15CI26C i 7

Show Al

Smart

http://www.disit.org/6873
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http://www.disit.org/6873
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nased 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 APl 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), November 2023
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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
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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Federation of Smart City Services CSNAPAcy

Semantic Reasoners -r528

s e e et SR : .

Kty || smar == * Km4City Semantic Reasoner

=2 A 1 P 1‘ _‘— City API ) . N
0 » ServiceMap interoperability

] * Seamless for multiple

Smart .
City API Mobile Apps
* Smart City API
Smart m——l
City API 3 Sup er:
o—— e distributed access and
Smart City API sharing services

e e e * Each city control its own data

 Final user can pass from one
— T city / area to another in

— —_ Independent service seamless manner: without
changing the mobile Apps

Snap4City (C), November 2023 70
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per, Nodes and SSM2ORION presents the same Smart City APIs.

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

e Nodes

do not need to permanently share data

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

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

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

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

* The solution support disjoined nodes, federation and independent services

Snap4City (C), November 2023
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Federated ServiceMap and Smart City API

To improve scalability, fault tolerance and izl':}
federation among cities:

— One entry point Smart City API for all zones

DISIT

DISTRIBUTED SYSTEMS
AND IN
TECHNOLOGIES LAB

— Multiple Knowledge base See performance assessment
At different levels:

]
— Among cities/regions ?ZS
SN

— Among data providers, Operators

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

Snap4City (C), November 2023
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DINFO

* Powered by

5NAP4Tech

llmg
«‘Pﬁm.

¢“SNAP/crry:

https://www.snhap4city.org/d

Development Life-Cycle

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

From SnapdCity:

=  We suggest you to read the TECHNICAL OVERVIEW:
o https://www.snap4city.org/download/video/Snap4City-
BlatformOverview.pdf
f napdcity.org
4solutions.org

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

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

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

UNIVERSITA
HJJ\/J

,\‘“3 DINFO ‘

idancnn | TEGRCLOGRS LA

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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e REST CALL by category > JSON (Optlons in RED), they are REST ASCAPI caIIs

— Requesting a category, so that to see all Services of the same category (subNature)

e http://svealand.snap4city.org/ServiceMap/api/vl/?selection=59.581458578537955:16.71183586120606:59.62
875017053684:16.875171661376957&categories=Street light& maxResults=100&format=json
— Please note that in the MoreOption dashboard the GPS area is neglected

* https://servicemap.disit.org/WebAppGrafo/api/vl/?selection=43.64471:11.005751:43.89471:11.505751&cate

gories=Green _areas&maxResults=200&format=json
— Please note that in the MoreOption dashboard the GPS area is neglected

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

» Different KB links are identified by their ASCAPI links: svealand.snap4city.org, servicemap.disit.org, ....
— Requests to SuperServiceMap for the network of Federated KBs by using /api/...........
Without prefixed KB to obtain merged results from more KBs. For example as:
» /api/vl/?categories=Air_quality_monitoring_station&format=json
* Please note that the direct links to the superservicemap can be of the form:

— https://www.disit.org/superservicemap/api/v1l/? ....cccccociviiuiiiii.
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How to Get the «Query» used in More Options (2b)

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

~ Requesting 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 loT Devices that have been produced by the same -

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

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

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

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

— 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
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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.snap4city.org/ServiceMap/api/vl/?serviceUri=http://www.disit
.org/kmdcity/resource/iot/orionCAPELON-
UNIFI/CAPELON/5C0272FFFES894AF7&format=json&fromTime=3-day

* With ServerURI: http://www.disit.org/kmd4city/resource/iot/orionCAPELON-
UNIFI/CAPELON/5C0272FFFES894AF7

* From KB: https://svealand.snap4city.org
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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

(P T

{ "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": ""

a ’
"Website": ||||'

"maintenanceUr|":"",
"maxCapacity": ""

"minCapacity": ""

o 7

"isMobile": "",
"nature": "Environment",
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Query by value

Queries can be complex by geo-area, by cathegory, by IoT Device Model, a list of ServiceURI (all the same
kind), with filters by value on specific Variables (numeric, and textual in AND), QUERY:
* https://www.snap4city.org/superservicemap/api/vl/iot-search/?selection=43.77;11.2&maxDists=700.2&model=CarPark

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

300

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

specific KB, and not accessible via SuperServiceMap / Federated KB

\DR[N

Y

— The QuerylID is communicated via email
— Specific REST Call with HTML is also provided to change the Query in server

associated with the QuerylD received

* Query ID (only Read and Read/Write of the query)
* https://servicemap.disit.org/WebAppGrafo/api/vl/?queryld=1¢c8111893d40a2bb0

7a2078ffe299ced&format=json

* Cannot be used for Custom PINs.
 Cannot be used to get data via ServiceMap since the Query ID is KB based
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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/seoserver/Snap4City/wms?service=WMS&laye
rs=PM2 5Average24HourFlorence

— https://wmsserver.snap4city.org/seoserver/Snap4City/wms?service=WMS&|aye
rs=denseNO2 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
-~ Onthe last values
-~ Onatemporal range
For example:
- Find all weather sensors with a last temperature value greater than 35
- Find all weather sensors that last week had a temperature greater than 38
The APl over a temporal range can return the list of matching devices or a list of
dynamic data records matching the query
- 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 <latl>;<longl>;<lat2>;<long2>
. A service uri (uses its lat;lon position)
. More complex geographic filters are not supported

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

—  categories=...

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

— <value name>:<string> (ex. Status:Active)
— <value name>(=|<|<=|>=|>)<number> (ex. temperature>38)
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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.km4city.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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9 Maps

"features"” [
1
"geomeatry": {
"coordinates” [
18.5224,
A3 794
1
"type": "Point"
1
"properties": {
"date_time": "2823-87-27T22:22:82.8881",
"deviceModel": "SirSensors",
"deviceMNams" "SIRSensor TOSllegaslza"™,
"expected_next_date_time": "2823-87-27T@2:45Z",
"nature”: "Environment™
"organization™: "DISIT",
"serviceUri"”: "http:/ www.disit.org/kmdcity S resource/iot orionUNIFI/DISIT/SIRSensor_TOS1l1aa8512™,
"subnature": "keather_ sensor"
“"values": {
"dateObserved™: "20823-67-27TE8:28:808.88872",
“"humidity™: 57,
"rainDeltals™: a,
"temperature™: 28.6,
"windDirection": 346,
"windGust™: 3.4,
"windSpeed”: 1.8
b
1
"type”: "Feature"
Ta
{

"geometry" i 4

" roandd natac
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"fullCount":
"type": "Feat
"features": [ {

"type": "Feature"

"geometry": { "type": "Point", "coordinates": [10.5224,43.794] },

reCollection”

"properties": {
"date_time": "2023-07-26T07:00:00.000Z",
"deviceModel": "SirSensors",
"deviceName": "SIRSensor_T0S11000512",
"expected_next_date_time": "2023-07-26T07:157",
"nature": "Environment",
"organization": "DISIT",
"serviceUri": "http://www.disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/SIRSensor_T0S11000512",
"subnature": "Weather_sensor",
"values": {
"dateObserved": "2023-07-26T07:00:00.000Z",
"humidity": 59,
"rainDeltal5": 0,
"temperature": 27,
"windDirection": 340,
"windGust": 2.2,
"windSpeed": 1.3
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Results can be paginated using
fromResult=... (first result to be returned starting with 0)

_  maxResults=... (page size)
The total results is reported in the fullCount field of the results.

To get page p (1..n) of results (with page size 50)
..?7...&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.snap4city.org/superservicemap/api/vl/iot-search/time-range/?
fromTime=7-day&

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

Only GeoJSON response

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

day&categories=Weather sensor&valueFilters=temperature%3E=25:temperature%3
C=30;humidity%3E50
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"fullCount™: 122339,
"type": "FeatureCollection"
"features": [ {
"type": "Feature",
"geometry": { "coordinates": [ 9.23375, 45.47745 ], "type": "Point" },

"properties": {

"deviceModel": "Arduino Uno",

"deviceName": "stationel",

"nature"”: "Environment",

"organization": "DISIT",

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

"values": {
"date_time": "2023-07-26T08:44:56.7917",
"expected next _date time": "2023-07-26T08:45:06.791Z",
"humidity": 86,
"temperature": 30

}s

}s .
Snap4City (C), November 2023 97



SR, | UNIVERSITA

"G.-.-m

a .”

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

RB% ITEMS 2
¢“SNAP/cry

z | DEGLI STUDI
AND IN
TECHNOLOGIES LAB

N7l | FIRENZE

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": "station@3",
"nature": "Environment",
"organization": "DISIT",
"serviceUri": "http://www.disit.org/kmdcity/resource/iot/orionUNIFI/DISIT/station@3",
"subnature": "Weather_sensor"
}s
"type": "Feature"
¥

Returns the first 100 devices matching the request, «ssumOtherDocs» 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.
Snap4City (C), November 2023
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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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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/v1/updateContext?elementid=ELEMENTID&k1=K1&k2=K2

the black dashed line (pull) will be used to request some data from the platform by using a REST call to smart city API (Authenticated and
Authorized according to the Openld Connect as explained later), in the forms:

e viaregular 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 Via Super

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

e Via Super by values

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

— https://www.snap4city.org/superservicemap/api/vl/iot-
search/?selection=42.014990:10.217347:43.7768:11.2515&model=metrotrafficsensor&valueFilters=vehicleFlow>0.5:vehicleFlow<300
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Legenda on REST Call 2/2

) G
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
Snap4City (C), November 2023
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A user A creates a device, and post data for it, and it is interested to communicate the data to
many users at which the user A provide READ_ACCESS.

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

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

— To this end, user A provide READ_WRITE grant to each of them. They are going to write their

messages on the same mailbox, with the hope to avoid them to send messages at the same time
stamp.

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

If all the loT Devices/Entitylnstances produce by a given Device Model are for instance

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

— The platform provides a Search block in 10T App / Proc.Logic, as well as Smart City APl as query by
model.

— In both cases, the user performing the query will receive back only the device he/she created and
those that have been delegated to him.

Snap4City (C), November 2023



) xr(, —_ .

‘ UNIVERSITA D hl o »)

O = Wi

DEGLI STUDI INGE!NER F DISTRIBUTED SYSTEMS
IS FIRENZE TECHNOLOGIE

¢VSNAP/cry

Develoo; Provicla Data arncf
Access to Protec‘ted Data

=-m
-
-
> Te
+* S
N >
-
-

- -
- -
- -
-

d
J

Snap4City (C), November 2023 107



AL, | UNIVERSITA (o) Py ﬂlm
8 (4 ’; : DEGLI STUDI DIIMNENTEDl IQR!B§E! ;!;TEMS y '@ﬂﬁm
e ‘\Q FIRENZE | 085N imazione | TECHNOLOGIES Lag C I Ty M.. &0 €

-lls)n A ; LaY

Approaches

* First

Perform __ — authenticate

e Second

Application
or Server or
Mobile App

Send data t .
— use the services to

provide and/or get data

Get data from
platform

¢“SNAP/crry
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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) Direct Grant with username/password

» For Web Application with Server (public applications)

Side functionalities or native * Less secure: It’s not recommended to
applications, including services use this flow unless you absolutely
towards mobile applications need to

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

e JavaScript can do only this kind of
applications

Single Page App
* For Web Application without
Server Side functionalities
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(confidentiallapplication, Web'Server Application)

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

* In particular: client_id and client_secret are secured on the WSA
— They have to be requested to the snap4City platform organization
— Snap4City has to know the redirect uri of your Application Server to complete
the round and provide back the information
* This approach is valid for application servers which provide html pages
to your users, while this information is saved into the Applications
Server which also interact with the Snap4City Platform

— It in practice the same approch used by the Dashboard manager to provice
access to the dashboard at the users.
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Authentication Flow Protocol, step 2
Step2

Web
browser

2. auth(state, client_id
redirect_uri,scope)

3. redirect(state,code)

I

Service

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

5.return accessToken

Identity
provider °

=YCLOAK
¢“SNAP/ciy

the user login is redirected to the
identity provider

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

5) The Service get the AccessToken

Then the Service can pose any API
rest call to get data for the User

SnapA4City (C), November 2023
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OpenlD

e The access token is in the format of JSON Web Tokens = ﬁ

Ny
https://jwt.io/ 7
The access token was:

eyJhbGciOiJSUzI1NilsInR5cClgOiAiSIdUliwia2lkliA61CJOZVBpSFRVREtiIbWZzbI9hREtETGpGTHFKQXIUTXNNW]ZjS1IMeGR0S29zIn0.eylqdGkiOilyZGQ
XYmVkZC1jODImLTRjY2QtODM3MSImN2Y20WY50TU2Y]liLClIeHAIOjJE2NZEINTMxMjgsIm5iZileMCwiaWFOIjoxNjcexNTUxNjl4LClpc3MiOiJodHRw
czovL3d3dy5zbmFwWNGNpdHkub3JnL2F1dGgvemVhbG1zL21hc3RIcilsimF1ZCl6Imp1lcHIOZXJodWItcGO9udGR1Z2FyZCIsInN1Yil6lmQzZmMyNmI3LW
QIMTktNGImYy040GEXLWU10OWMWNDRMNjcxNCIsInR5cCI6IkJIYXJIcilsimF6cCl6implcHI0ZX)odWItcGOudGR1Z2FyZClsImF1dGhfdGltZSI6MCwic
2Vzc2lvbl9zdGFOZSI6IjI0OODJIZTNILTBKYTUtNDNkZS04MzMwLTBiMzImNjQOZmIlyZSIsImFjcil61jEiLCIhbGxvd2VkLW 9yaWdpbnMiOIltdLClyZWFsbV9h
Y2NIc3MiOnsicm9sZXMiOlsiQXJIYULhbmFnZXIiLCJ1bWFfYXV0aG9yaXphdGlvbildfSwicmVzb3VyY2VFYWNjZXNzljp7ImFjY291bnQiOnsicm9sZXMiO
IsibWFuYWdILWFjY291bnQiLCJtYW5hZ2UtYWNjb3VudC1saW5rcylsinZpZXctcHIvZmlIsZS)dfX0sInJvbGVzljpblkFyZWFNYW5hZ2VyliwidW1hX2F1d
GhvemI6YXRpb24iLClvZmZsaWS5IX2FjY2Vzcy)dLCJuYW 1lljoic3VybmFtZSIsInByZWZIcnJIZF91c2VybmFtZSI6InRIc3R3YXNOZSIsImZhbWIseVOuYW 1l
oic3VybmFtZSIsImVtYWIsljoidGVzdHdhc3RIQGdtYWIsLmNvbSJ9.RE7whLSrXRpf3uXFV32rVb90YHY4AGWO0g0870S_k-p79Q84twdQswu-
80aATObV1RKepOqpRKZpWAsBWcHwWrWEeDDNadUbven-GmUTOqfZRTpRzn2N8JfpgHGal2sC4-

ThstKxgH99fkl6e _9ubZ0z4G9zWHQRrIHTcEmReYfazOnutdmgSXOF-
ErM8eO9vRPMUMWBN5y7ZUm8re7CHEUPZNb15P4dXUnfR_zZK3gw8tyUyXdkHSSYTZrtj3fFbVjg3zxzV1Do2al-
BpqS7quiCyHMGOqInYriWZKSARUyzjulL1QqBoSS6_xTe25wyizvwZ1BwHoeak40oRcOIgAgw
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Encoded

"eyJhbGci0iJSUzITNiIsInR5cCIg0iAiS1dUTIL
wia2lkIiA6ICJOZVBpSFRVRETtibWZzb19hRETET
GpGTHFKOQXIuTXNNW]jZjS11MeGRoS29zINnB.eyJq
dGkiOiIyZGAxYmVkZC1jOD1ImLTRjY2QtODM3MS1
mN2Y20WY50TU2YjIilLCJ1eHALIOFEZ2NZETNTMxXM ]
gsImSiZiIeMCwiaWF@IjoxNjecxNTUxNjI4LCJpc
3MiOiJodHRwczovlL3d3dy5zbmFwWNGNpdHkub3Jn
L2F1dGgvemVhbG1zL21hec3R1lciIsImF1ZCI6Imp
1cH18ZXJodWItcGO9udGR1Z2FyZCIsINN1YiI6Im
QzZmMyNmI3LWQTMTKtNGImYyB840GExLWU1OWMwN
DRmMNjecxNCIsInR5cCI6TkJ1IYXJ1lciIsImF6cCI6
Imp1cH1BZXJodWItcGOUdGRT1Z2FyZCIsImF1dGh
FfdG1ltZSI6MCwic2Vzc21lvb1l9zdGFBZSI6I jIB0D
JIZTNIiLTBKYTUtNDNKZSO4MzMwLTBiMzJmNjQBZ
mMIyZSIsImFjciI6IjEiLCJhbGxvd2VKLWIOyvaWdp
bnMiOltdLCJyZWFsbVI9hY2N1lc3MiOnsicm9sZXM
i01siQXJ1YU1ThbmFnZXIilLCJ1bWFTYXVBaG9yaX
phdGlvbiJdfSwicmVzb3VyY2VTYWNJZXNzIjp7I
mFj¥291bnQi0Onsicm9sZXMi01sibWFuYWd1LWF j
¥Y291bnQiLCJTtYWS5hZ2UtYWNjb3VudCl1saWsSrcyI
sIn/ZpZXctcHJv/mlsZS IdfX0sInJvbGVzTipbIk

Algorithm RS256

Decoded
HEADER:
"alg”: "RS256",
“typT: TJWTT,
"kid": "NePiHToDKbmfsn_aDKDLjFLgJAynMsMZ6cKYLxdhKos

FaYLOAD:

SNAP/crry

Crafted by '.“! auth©

by Okt

AreaManager

Snap4City (C), November 2023
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Single Page App
* The Single Page has no secure way to store information on client side
* All the secret information is maintained on the Identity Provider side

* The Single Page has to bring the
login on the 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,

ientity * The process follow the above
client_id)
Provider presented approach

Single
page app

4.return accessToken

PR

R

* 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 * Implicit Flow Protocol

client_id, username,
password, grant_type

client_id, client_secret,
username, password
grant_type

Client, _
Mobile Ident|ty

Provider

Ildentity

i, G Provider

Access token, refresh
token, expires,...

Access token, refresh
token, expires,...
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https://www.snhap4city.org/auth/realms/master/protocol/openid-connect/token

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

grant_type password

T— —— client_id, username,
assword
P M password, grant_type

(N

Body Cookies Headers (6) TestResults €2 Status: 200 OK Time: 44 ms Size: 2.87 KB Save Response -
Pretty Raw Preview Visualize JSON v = @ Q
E i
2 “access_token": "eyJhbGci0ilSUzIAINiISINRScCIgOiAiS1dUIiwia2lkIiA6ICIOZVEBPSFRVRELibWZZzblOhRELETGPGTHFKQXIUTXNNWIZiS11MeGROS292InA.

eyJadGkiOilyZGQxYmVKZCAjODImLTRIY2QtODMIMSAmMN2Y20WYS0TU2YFIiLCI1eHAIOFE2NZEANTMXMjgsImSiZiI6MCwiaWFOIjoxNJexNTUXNFI4LCIpc3Mi0iJodHRwezovL3d3dySzbmFWNGNpdHkub3InL2F1dGgvemVhbGizL21he3R1ci
IsImMF1ZCI6ImplcH1OZXJodWItcGOUdGR1Z2FyZCISINNIYiI6ImQzZmMyNmISLWQIMTKENGIMYy@I0GEXLWULOWMWNDRMNFCcXNCISINRSCcCI6IKkILIYXI1ciISImMF6cCI6ImplcHIOZXIodWItcGOuUdGRI1Z2FyZCIsImF1dGhEdGltZSI6MCwic2Vz
c21lvbl9zdGFOZSI6IFIO0DIiZTNILTBKYTUENDNKZS@AMZMWLTBiMzImNIQOZmIyZSIsImFjciI6IFEILCIhDGXVA2VKLWIyaWdpbnMiOltdLCIyZWFsbVOhY2N1c3MiOnsicm9sZXMi0lsiQXI1YULhbmFNZXIiLCI1bWFEYD
JdEfSwicmVzb3VyY2VEYHNFZXNZIjp7ImFiY2910nQiOnsicm9sZXMiOlsibWFuYWd1LWFjY291bnQilLCItYWShZ2UtYWNjb3VudCisaWsxcyIsInZpZXctcHIVZmlsZSIdEX0sInIvoGVzIipbIkFyZWFNYWShZ2VyIiwidiwat
b23iLCIvZmZsaWb1lX2FjY2VzeyJdLCIuYWIlIjoic3VybmFtZSISInByZWZ1cnJ1ZF91c2VybmFtZSISINR1C3R3YXNOZSIsImZhbWlseVouYrilIjoic3VybmFtZSIsImVtYWlsIjoidGVzdHdhec3R1QGAtYWlsLmNvbSJI9.
RE7whLSTXRpEf3uXFV32xrVb9OYHYAGHOERE70S_k-p79Q84twdQswu-80aATObDVIRKepOapRKZpWASBWCHWIWEeDDNadUbven-GmUTOQEZRTpRZN2N8IfpqHGaI2sC4-ThstKxgH99fkI6e _QubZ0z4G9zWHQRTIHTcEmReYfaz
e09VRPMUMWBN5y7ZUmBxe7CHEUPZND15P4dXUNER_2ZK3gwBtyUyXdkHSSYTZxti3£FbVig32x2V1D02aI-BpaS7quiCyHMGOQINYriWZKSARUyzjulL1QeBoSS6_xTe25wyizvwZiBwHoeakd®oRcOIgAgH" ,

3 “"expixes_in": 1500,
4 “refresh_expires_in": 2073600,
5 "refresh_token": "eyJhdGciOiJSUzIAINiIsInRScCIg0iAiS1cdUIiwia2lkIiA6ICI0OZVBPSFRVRELibDWZZzb19hRELETGPGTHFKQX1UuTXNNWIZiS11MeGRoS292In0.

eyJadGkiOiIFNmIyMTKOYiO1ZTVILTRIYZAtOTCINYOWMTRIM2g4NMQ3M2UiLCI1eHALIOFE2NZM2MiUYMIgsIm5iZiT6MCniaWFOIjoxNFexNTUXNII4ALCIpc3MiniJodHRwe 20vL383dy52bmFWNGNpdHkub3InL2F1dGgven
IsImF1ZCI6ImpAlcH1OZXJodWItcGOUdGRIZ2FyZCISINNIYiI6ImQzZmMyNmISLWQAIMTKENGIMYYOI0GEXLWULOWMWNDORMNICcXNCISINRScCI6I1I1ZNnI1c2gilCIhenAiOilqdXB5SdGVyaHViLXBvbnRkdWdhemQiLCIhdXRe P U 5 T M A N
c3Npb25£fc3RhdGUi0iIyNDgyYmUzZYiOWZGELLTQzZGUtODMZMCOWY IMYZIYONGZiMmUiLCIyZWFsbVOhY2N1c3MiOnsicm9sZXMi0lsiQXI1YULhbmFNZXIiLCI1bWFEYXVRaG9yaXphdGlvbiddESwicmVzb3VyY2VEYWNID . e o e oo e
Q10nslcm9sZXr’10151DWFqudlL\\'F]Y291bn01LCJtYWShZZUtY‘nNjb3VudC153\-15rcy a i 1 0
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https://www.snap4city.org/auth/realms/master/protocol/openid-connect/token

NviRSITA | DINIFO | DISIT 2
IRENZE | SEr | | emen e SNAPicity
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 O O

ody Cookies Headers (6) Test Results Ca Swtus: 200006 Time: 109ms Sae: 273K8  Save Response v

Pretty Raw Preview Visualize JSON v = D

"access_token™: "eyIhbGeiOiISUIINIISINRSCCIOIALSIAUT {wia21kI4A6ICIOZVEDSFRVRES LDHZZD1INREL ETGOGTHFKQXLuTINMIZIS1 1MeGROS292 In@ . ¢y JQOGKk 01 11Y2YIONY 2 Yy 1NMGE 1L TRE ZGULOWINY 110 SESYWQYNTF 1Z0MALC) 1eHALC
“expires_in": 1500,

"refreInERpITEI In": 2073600,

“refresh_token™: “eyIhoGeiOilSUzIINiIsInRScCIgOiAISIGUTinia2lkIiA61CI0IVEpSFRVRESIDHZzb1GNRELETGRGTHEKQX] uTXMNNS 2351 1MeGROS 292100, ey ) qdGki0i Jmiti c 2 Ym) kNSO NmYxL TR IMTULOGMSZ10400¢ 3Z0IhZWY2YIQILC I LeHAd
“token_type“: “bDearer”,

O T S

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

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

* With the parameters reported in the next slide
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https://www.snap4city.org/auth/realms/master/protocol/openid-connect/token/
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POST ~ https:/fwww.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 sos  Bulk Edit
client_id e g
grant_type refresh_taken
scope apenid profile
refresh_token eyJhbGelOlISUzINIlsinRScClgOiAiSIdUliwia2IkliAGIC JOZVEB R SFRVRELDWZ
Key Walue Description

Fody Cookies Headers (5) Test Results

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

Pretty Raw Preview Visualize JSON  ~ = | Q,
1 1
2 "access_token”: "eylhbGci0ilSUzIANiIsInR5cCIg0iAIS1dUTiwia2lkIiAGICI0ZVERSFRVRELiIbWZzbl FhRELETGpGTHRFKOXIUTXNNW]Zi511MeGRoS292Ina,

eylgdGki0iIhMDVIMzZRhZIEENzZNLILTQZY 2t 0DIvMyimN i AxNikzM2QIMiQiLCIleHAIOIE2NZELNTO3MiAsImsiZiIoMCwiaWF@IjoxNicxNTUzMiIwLCIpe3Mi0ilodHRwe zovL3d3dySzbmFwlGNpdHkub3 InL2F1dGgvemyhbGlzL21he3R1ci
IsImFLZCI&ImplcHlEZXIodWItcGIudGRIZZFyZCIsInNLYiTEImQzZmMy NmI3LIWQIMTktNGImYy840GExLWULOWMUNDRMNecxNCIsInREcCI&ETIkI1IYXI1lciIsImFE6cCI&ImpleHIEZX JodWItecGOudGRIZ2FYZCIsIMFLdGhEdGT +7oTemMmed o~
c21vbl9zEGFRZSI6IMMXZTVMNZYS LWVmY ZUtNGImY 106y TVILTOxMzA2YTgwMik1ZCIsInFiciI6IfEILCIhbGxvd2VkLWIyaWdpbnMi0ltd LCIyZWFsbVohy2N1c3Mionsicm9sZXMi0lsiQXI1YULhbmFnZXIiLCI1bwFEYXVe
JdEfSwicmVzbaVy Y2V EYWNFZXNzIjp7ImFiY291onQi0nsicm9sZXMi0lsibWFuYd I LWF Y 291bnQiLCItYWEhZ2UtYWN jb3VudCilsalsSxcyIsInZpZXcteHIvZmlsZS1dEXBsIndvbGVzI jpbIkFy ZWFNYWShZ2Vy T iwidWlhi2
b24iLCIvZmZsalWslX2FiY2Vaey JdLCIuYWAlIjoic3VybmFtZ5IsInByZWZlenllZF9lc2YybmFtZ5I6InR1cIR3IYANGZSIsImZhbWlseVouYWLlIjole3VybmFtZS5IsImyEYWlsIjoidGVzdHdhe3R1QGtYWlsLmNvbSI9.
ElkggNELFYYvgRW2UVBcw3irfxIrvgYheTayVwKFWATDmS4bBhUmedY1CnpZ7VwQaoZYDDImQIdDESbmELSjpcEHO - 5aZ4PRs-YeY9Ga00tySr_oXmi__yy8EtnTO3MN- 20FViNvhYggHh1TSkjvNTEI=xSBaws IXROLvKc 1IE1NgITI-
GE-3DMLCInLRbwN1X_YkEZCPBkgBS6FXpQliZreFlbpll2t0hegkBodyY9vj@LZET03B6ZE-hRhECATEFtIaAZSzmcMynnuajALPYBCSxcXXwyEBxbQmiYQ-dIEL_d4gWnDyl9FaEREYc3YQEXEXLs9TIS1IQu" |

3 "expiresz_in": 15@a@,
4 "refresh_sxpires_in": 20873589,
5 "refresh_token”: "eyJhbGci0ilSUzIANiI=InRScCIS01AiS1dUTiwia2]lkIiAGICIOZVEPSFRVRELIOWZzb19hRELETGRGTHRKOQX IUuTHNNWiZ§511M=GR0S292InG. P U 5 T M A N

eyJgdGki0iI3ZGEIZTQWMCEANF 3L TQEMTULOWZKMCAhZDIzZDkdY jo4Y2MiLCILeHAIOJE2NZMZMIYAMDks ImEiZiTaMCwiaWF@IjoxNjoxNTUzM I IwL CIpc3Mi0idodHRwe zovL 3d3dySzbmFwlNGNpdHkub3 InL2F 1dGgvemyhoulzLsincskict
IsImFLZCISImpAlcHIEBZNIodWItcGIudGRIZZFyZCIsInNAYiTEImQzZmMy NmI3LEQIMT ktNGImYy840GEx LIWULOWMWNDRMAN cxMNCIsInREcCISTI1I1ZnI1c25il CIhenAi0ilgdXBSdGYyaHViLXBvbnRkdiWdhemQiLCIhdXRoX3RpbWUi0FASInNL

c3Npb25fc3RhdGUi01IjMWULZ jdmOS11ZmMILTRIZmMI tOWELZSEAMTMWNMEAMDISNWQiLCIyZWFsbVIhY2N1e3MiOnsicmIsZ Mi0lsiQXI1YULhbmFnZ I iLCI1bWF £YXVvBaG9yaXphdGlvbild £SwicmVzb3Vy Y 2VEYWN ZXNzIjp7 ImFjY291bn
S oo Mo e e el e o e DL o T o s S o F= oo i ek

L 7 \=n
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We’'ll use the cloud installation of jupyterhub

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

Not All The Device in Snap4City are public...

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

so let's get the username and password

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

= user = 'user name of snapdcity’,

= psw = 'the password of the user’,

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

import config

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

SnapA4City (C), November 2023
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https://www.snap4city.org/drupal/node/650
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FIRENZE | RS " | REReer v CiIty

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)

200 0K
access_token : eyJhbGci0ilSUzIINiIs... expires in 1588s, token_type: bearer
updating token using the refresh token 288 0K
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SO now you can access the private iot device data...

UNIVERSITA | DINIFO | DISIT Z i
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FIRENZE | BEEN=" . | RENRer e CiITy

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/118987.682 485819.398-PlasticfaccessToke

response = requests.get(url, headers=hed)
if response.status_code == 208: # ok
print(json.loads(response.text))

] 4

{'Service': {'features': [{'geometry': {'coordinates': [4.857379, 52.359885], "type': 'Point'}, 'properties’': {'address': "', 'avgStars': @, 'brokerName': 'orionUNIF

I', "cap': "', '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_485819.39@-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': '3@8@', 'value type': 'timestamp', "value unit': 'timestamp'}, 'weight': {'attr type': 'DeviceAttribut
e', 'data_type': 'float', 'different values': '8, '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/118987.682 485819.398-Plastic’, 'starsCount': @, 'subna
ture': 'Waste container', 'typelLabel': 'Waste container', ‘website': '', 'wktGeometry': ''}, 'type': 'Feature'}], 'type': 'FeatureCollection'}, 'realtime’: {'head':
{'vars': ['measuredTime’, 'dateObserved’, 'weight']}, 'results': {'bindings': [{'dateObserved’: {'value': '20822-81-14789:52:09.8080Z"'}, 'measuredTime': {'value': '2822
-91-14T710:52:989.000+081:98"'}, ‘weight': {'value': "128'}}]}}}

SnapA4City (C), November 2023
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES th ~SNAPAcrry
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Basic version for VlaaS mobile App: missing
payments: a small version is on GITHUB, a wider
versmn will be Published soon
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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, -
. : o pacmn o ——
forum discussions, etc.

| orion Broser K12 Auentcaicn AP1
My Dashbeards

* Events: Entertainment, critical and mobility —

My Personal Data

e Public and Private Mobility & Transport, and T e

Micro Applications

p re d i Ct i O n S - Services v

2 Data Set Manager: Data Gate

. . . — o
[ ] % Resource Manager: Process Loader T30 / Sevice discovery and nformation
’ u u u I I I B Development Toc
B RSiudio Devsopment + Service search near GPS position - 1 allows [0 eirieve e se! of services that are near a given GPS postion. The Senvces can be fered 25 belanging to Speci categores (e.0. Accommodaten, Hole:

= Restaurant, elc.),or naving Speciic words in any tzxlualled I can aiso be used 12 nd Services It iave 2 VIKT spatial descrigton el contains a specfic GPS paston
. . . B £ Development + Service search near a service - It allows to retrieve the se! of services that are ear a given service idenlified by its serviceUri The services can be firered as belonging to specifc categories (¢ g Accomodation
Py # Knowledge Base Grapns Hotel, Restaurant, etc.), or having speciic words in any fextualfeld. can also be used fo find services that have a WKT spatial description that contains a specifc GPS positon
+ Service search within a GPS area - It allous [oretiete the setof services tha ar2 inside a rectangular arez. Tne services can te fiered as belonging c speciic alegaries (e.g. Accomodation, Hotel, Restaurart,
ed services and predictions PPN e
+ Service search within a WKT described area - alows o relieve the set of senvices that are side a g2ograptic region described using the Viell Krown Text (WKT) formal. The services can te ftered as
eld.

< Smart City APl Docs: Swagger
2, belonging to Specific categories (2 Accomodation, Hoe, Restaurant, etc), or having Specifc verds in any texual fiel

< Intemal AP, Docs Sagger « Service search within a stored WKT described area - I allows lo reireve ihe set of se*vices that e inside a geographic region descrived using the Well Known Text (WKT) format, oy referring fo the WKT wilh an
. b Q B Tesing APIby Postman identier provided when the WKT is siored. The services can be fitered as belonging fo specifc categoriss (€.q. Accomodation, Hotel, Restaurant, €tc.|, r having speciic words in ary textual field. The Is: of avaiiable:
° . 9 geomeincs can b relve o 11 Sendice Map i e Search Ares Selocion box (VT Sea'ch Rarge soeoric ar5a) New Goametes cen be provided ueing e A /A Kact orguit web senvice uhi con
8 Source Code Access store a WK from a snp fl or providing divecly the WKT string.
Vi ) « Service search by municipality - It allows  rerieve the Set of services that are in a soecific muricipeliy. The services can be fiitered as belonging to spcific categories (e.0. Accomodation, Hotel, Restaurant, etc.
& Management v or having specific werds in any ‘exual field.

« Service search by query id - It alows ta refreve the set of senvices asscciated with a query stored using the Servi
& settings ~ « Fullfext seareh - It alows to retreve the geolecated entits (not only senvices) that match with a list of keywores. The s poesby fered o be wihing s
rectanguiar arez or inside a WKT geoiocaed area

Helpand Contacts ¥
Parameters myitout |

[ Documentation and Articles ¥

 Traffic flow reconstruction

@ SnapsCity portal

oified distance fom a GPS pasition, or within 2

selection
Through this paramster, the user indicates where the services have fo be searchad. It could be a boundary within which to search, or a point around which fo search

@ KmaCity portal

* Personal Assistant: PAVAL v

string

* User Engagement: goal experiences, and assessment

* Sharing knowledge among cities = see Knowledge

base Management
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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

* Antwerpina 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
e Helsinkiin a Snap
* Android: https://play.google.com/store/apps/details?id=org.disit.snap4city.mobileApp.helsinki&hl=en&gl=US
* Apple iOS: https://apps.apple.com/it/app/helsinki-in-a-snap/id1466970280
* Tuscanyin a Snap
*  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
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https://apps.apple.com/it/app/firenze-dove-cosa-km4city/id1028356115
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
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Herit - Data
Project

Tourism is a major engine of economic
growth but at the same time it has a great
impact on the conservation of cultural and
natural heritage, hence it requires a more
careful and advanced management, especially
in terms of flows, and is unavoidably linked to
the big and open data available. HERIT-DATA
project, following these needs, aims to a
better analysis and management of anthropic
activities and impacts on cultural heritages,
by means of ICT technologies and data
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Km4City APP,

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

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

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

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

— Etc.

POI

— Preferred, Social icon
— Ranking, Comments, Images

s Download from
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* Navigation 3D
* Ticketing for busses

* App used are tool for city
assessment

— Wi-Fi status

— iBeacon status

— User behavior analysis
* GPS movements kinds
* OD matrix
* International flows
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Discovery POl/services
Search: POI, streets, suggestions

Mobility and transport: Pub/priv, routing, car position,
time table, park, sharing, tickets, etc.

Environment and Weather: values, sensors, heatmaps,
notifications

Assistant, Forum, Developer Assistant
Goal Experiences (Engagement)

Personal data, activities, POI, tracking, I0T App,
Dashboards, etc.

Events: entertainment, critical
Sharing position and trajectories with friends
Monitoring city and personal Dashboards

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

* Hot Places by click and by move
* Origin destination matrices
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e Accesses to Dashboards
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* Requested information

e Routing performed
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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.

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

.y & irosiore | & fopsior

https://www.snhap4city.org/drupal/node/489
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 The users are profiled to learn habits:
— Personal POI, paths, Mobility habits
* Information and engagements sent to the users

are programmed according to the context and
user behavior to:

— Stimulate virtuous habits

— More sustainable habits " PO SRR
— More healthy habits, etc. . R :} S
= |
— Provide bonus and prices, ..... e _
— Send alerts, .... =
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© Assistant
Closer Latest Expiring © Assistant it Results x
pr-w K-Market Jétkasaari
HELP US m Closer  Latest - Ticket sale

®1521m Q47 m

Can You Contribute With A Review Of "RASPINI RARI

Help for a better set
Type: Pool Early

Have You Been Here? Lastentalo
->» Pre-primary education

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

D NANTES FLORENTIA" ?

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

[ | oo

- 2 o -
| = | 1. * Have you been at Giardino di piazzale |
ALERT ul Donatello?
You Parked In A Residential Zone Yes No

1 Expiry: 20170220 12:19:50
2. How Much Did You Like?
e 11:39

rOvda 1|2(3|4]|s

“ Cancel

© Assistant x

Closer | Latest Expiring

EVENT today m

[FF "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 i

User
context

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

Can confirm that you LIVE around VIA TRIPOLI?

[ ]

r 8 than 7

= €

' -
5

=llierit

\ ¢“SNAP/crry

(P T

o

RRIC
Ban ?Eﬁmg

—

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

0 Engagement Sent (4 hours)

4 min| @ Engagemen... |4 min

24652
13489

e 2078
6163 Attuale

Engagement Sent

(3 min) © Engagemen... (3 min)

21:00
0 Engagment Created (from Statz) ...

T06

Inform

Air Quality forecast is not very nice

You have parked out of your residential

parking zone

The Road cleaning is this night

The waste in S.Andreas Road is full
Engage

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

City
context

53 Precedente 44 6
1765 Atuale
2100 Engagement Created
0 Enzagement Viewed (4 hours) 4 min) @ Engagemen... (3 min
18
135
E Precedente 17
45 Attuale
210 Engagement Viewed
Jesment Seat (daily) (15 min)
Precedente
Attuale
. Oct 08:00 16:00 24 Oct
Fement Viewed (daily) 25 min
Precedents
Attuale
= 06:00 20 18-00 24 Oct

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

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

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

Ask (in german) a contribution for a nearby
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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 sighed 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), November 2023
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Engagement Manager

* Definition of Rules for |-

campaigns o

(@] ) alert_AirHumidityAverage2HourAntwerp

R Spaces disit snapdcity ¥ master v alert_AirHumidityAverage2HourAntwerp
(@)) alert AirHumidityAverage2HourHelsinki Guided Rule Templates
fo I I OW fO r e a C h C i t > alert_AirHumidityAverage2HourAntwerp.template - Guided Rule Templates
y (®)  alert AirqualityAQUAverage2Hourelsink e il R Model Overview Source Data Data Objects
EXTENDS - None - v
‘ ’ - WHEN
o (&) erArquliynozivengetioutilsnk R There is an USER with:
u language aqual o ¥ |$language @ a
= organization | equal to ¥ | Antwerp ¥ |= a
o L subscriptions  contains v AirHumidityAverage2HourAntwerp =1
| ) o
#users engaged #user engaged trend = 2. Thereis a PPOI [p]
There is a SENSOR. [s] with:
3 mapname equal o ¥ | AirHumidityAverage2HourAntwerp =1
13 value greater than Y|733 m g
users THEN
o - Insert ENGAGEMENT:

e type SUBSCRIPTION ¥ |= =]

rulename AirHurmidity geZHourAntwer @@

elapse 120 |m =]

currnc L

o message | $message @ =]

_ title $tide @ =]

#tracking acquired subtile | 3subtitle B =]

(show
options...)
n i . .
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S" qurf In palio per te

Carnet multicorsa Cap e

S l I M (@) b I"‘y!l voucher per:

Scarica ==

Sl smart.
Sli-Mobility!

Scarica, viaggiqa, vincil

Dal 15 aprile al 1

e 0
trasporto pubblicg
Scarica |'app “Tos
guadagna punti vi ]

autobus e vinci tarl

Per maggiori infor]
il sito info.si-mobil I I M I o t I
obility!

Scarica, viaggia, vinci!

In palio per te

Carnet multicorsa Cpt e
voucher per:

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

il sito info.sii-mobility@or:

Oy (7 0 _, Dal 15 aprile al 15 luglio scegliere il
DINFO | DISIT _ ] trasporto pubblico ti premial

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

- EJ IIJ JO sito info.sii-mobility.org

BUS/TAL/A RS DINFO DISIT
" ur " FIRENZE R

GRUPPO FERROVIE DELI. s1 TO ITALIANI
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ASSISTANCE

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

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

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

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

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

¢“SNAP/ciry

ENGAGEMENT

Survey on commuter and their preferred way of
mobility = 1point

— How many minutes you usually commute to go to work?
How do you rate the service?

Feedback on public transport 2> 1point

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

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

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

Feedback on PPOI or mobility = 1point

Snap4City (C), November 2023
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User Behaviour Analysis
VALIDATION

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

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

UNIVERSITA
DEGLI STUDI DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS

FIRENZE | 085N imzone | NS Lne

%Msg
9
8
7
6
5
4 ® %Viewed COMMENT_POI
3 B %Executed COMMENT_POI
2
1 || |l| |
0
Q o <

xS P ‘9 ‘o’ ,@
N K ” ‘b (,)Q/Q
 MOBILITY _FEEDBACK: requires less user iteration and %Msg
very contextualized (user in MOBILITY) = normal rate 80
of sent, high rate on execution 70
60
50
40 B %Viewed
50 B %Executed
COMMENT_POI 21632 MOBILITY_FEEDBACK
MOBILITY _FEEDBACK 5378 371 94 0 I II I I I
- 0 I I I R mf =
NTRS S ¢ S
F & & N S
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc20

Dashboard

created to monitor
in real time the
answers to the
survey provided
on the Mobile

App directly by the
Engagement tool

Snap4City Survey results: Antwerp in a snap

Sat 21 Sep 1924

Answers of the survey for Antwerp in a snap mobile app

How did you discover about Snap4city?  (&m) €)

f\

submitted
il & Facebook witter © Linkedin ® YouTube
ther

On line
questionnaire
. Ffven" ‘mailbox S Flver/commercial © O

satisfaction on Innovation Level satisfaction on Data and content (m)

#survey submitted  (Bm)

12

4

Ratel © Rate2 © Rate3 = Rated @ Rate5

P

Ratel © Rate2 © Rate3 = Rated @ Rate5

Intuitiveness level others similar Apps (Em)
Ratel © Rate2 © Rate3 ' Rated ® Rate5 Yes O No

Main functionalities appreciated

f’%

Appreciated domain

1

-

Mobili h‘/ Transport © Emnmlgent/ weather © PublicTransport _ Enviroment

Bike © Assistance ® MyPOI @ Other

rch @ Routi
L] Weatfrer @ Places

Type of comments

Expected tools
iliar Apps

ture/Tourism

experience on Snap4Cityorg  (em)

Detailed comments

Mews about Antwerp

Em) Public transport navigation
| don't have any idea yet.
Walking tours

Yes ® No @ Maybe | get the impression that not all environmental data is v
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Dashboard monitoring the Snap4City User Engagement Antwerp

M 0] b| I e Ap p . Data is based on activities performed on Antwerp in a Snap mobile App Sat 21 Sep 19:28:0:
. . #user... #u aged trend m m total active d —
« Collecting the clicks . wersengegedren s
L 72 — e
b DeSC rl b I n g t h e users o Jun 19 Jul 19 ';m:\lafl..;:?sz_gé:;;;ed_snap4city_antwerp: 72 -I 73
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community of users in #rengagements created
. . . total days on app
a S ects 26. Aug 2. 5ep 9. Sep 16.5ep 33 93
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« Measuring the time P T eroen gt S oo
0
Spen d, a n d tOpiCS Of Jun 12 Jul 12 Aug 19 Sep 19 mean _ mean time trend - =
. t t fth t mean how long mean how long trend “
Interest O e users, etc. 132
! 10.2 . S U O - w
days ' 26. Aug 2.5ep 9.5ep 16.5ep minutes
0 . E
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Different kinds of communications may arrive on ‘\ MOSAIC
the vehicles on board devices

Mobile Phones can be a possible facilities

e Geolocated Real time Information as:

— Alerting, dynamic digital signage (may not present
physically on the road)

— Supporting autonomous driving vehicles

Snap4City (C), November 2023 174
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Experimentation on «foscana Dove Cosa»

* Mobile App supporting connected Drive V2| connections:
— https://play.google.com/store/apps/details?id=org.disit.toscana&hl=it
— https://apps.apple.com/it/app/toscana-where-what-km4city/id1064554200
— For the MOSAIC project and pilot in Tuscany

 The mobile App has a Navigator which includes now the acquisition of
connected drive messages
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jon android:names"android.intent.ac VILLAGGI(
Lrilters 0 EMILIC
receiver>
rovider android:authorities="$§[applicationId} F'g
<meta-data android:name~"android.support.Fl! =
tagne
=3
o
android: &
android: Q <
android: 43.594800, 10.344500 Speed 5X
android: Use Report s map errer
android: ssion. N 0
android:name="android.vermission.W| Il stor ROUTE

aild:  Build Output Sync
Build: completed 'uccerlully
Run buiid C
Load build
Configure build
Calculate task graph
Run tasks
Android Gradle Plugin:
The following project options are dep)
Configuration ‘compile’ is obsolete a
The following project options are dep
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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), November 2023
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<h1>{{titolo}}</h1>

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

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

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

{{/risultato}}

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

{{/risultato}}

var data = {
risultato: true,
titolo: Citta italiane,
descrizione: Lista delle citta italiane,
JSON q citta: [
{nome: Milano, sigla: Ml},
{nome: Roma, sigla: RM}
]
'
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<h1>{{titolo}}</h1>

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

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

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

{{/risultato}}

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

{{/risultato}}

var data = { Template + JSON + Mustache
risultato: true,
titolo: Citta italiane,

Citta italiane

descrizione: Lista delle citta italiane,

JSON q citta: [ Lista delle citta italiane
{nome: Milano, sigla: Ml}, = Milano (MI)
{nome: Roma, sigla: RM} « Roma (RM)
]
b
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Q OpenlLayers 3.0

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

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

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

Documentation and downloads are available on the official website: http://openlayers.org
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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), November 2023
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* Files required for creating a new module are as follows

&
&J

A Javascript file containing the logic

ExampleModule,js
Tipao: File JavaScript

5 JSON files (ita, eng, esp, deu, fra) containing labels to be

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

Tipo: 150N File

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

oro » workspace » siibBMobilityfAppKit > owwwew » s » modules »  parkingSearcher
%j ParkingSearcher.js
Tipo: File JavaScript

lj‘ parkingSearcher.labels.deu.json
L Tipo: JSON File

l:r parkingSearcher.labels.eng.json
< Tipo: JSON File

lj parkingSearcher.labels.fra.json
L Tipo: JSON File

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

lj parkingSearcher.labels.spa.json
< Tipo: JSON 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(): MapbManasger.centerMapOnGps():". mOdU|e.
"iconId": "™

"iconClass 'icon ion-android-bus"™,

"iconFontSize": "41px",

“iconColor”: "#CCooee", ) The present callbacks should be left,

imgSrc™: "img/ticketmenu.png”,

DN because they serves to close the main menu

"text": "P",

CIEIAEE Ay TEE and to center the map on the GPS

textColor™: "#CCeeee",

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

"stepId”: "eventsBadge™,

“ribbon": true,

"ribbonId": "'

2

"ribbonStyle"”: "background: #336633;background: linear-gradient(#33FF33 ©%, #336633 1@8%);"
“ribbonText™:

"removed": f

"index": ©

parkingSearcher.principalMenu.json
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“"callback”: "PrincipalMenu.hide(); MapManager.centerMapOnGps();",
"iconId": ""

"iconClass™: "icon ion-android-bus",

"iconFontSize": "41px",

"iconColor™: "#CCPABAA".

"imgSrc": "img/ticketmenu.png”,
"37px"

capcionld . principalr

"captionTextId": "moduleParkingSearcher”,

"step": true,

"stepId”: "eventsBadge™,

“ribbon": true,

"ribbonId": "'

"ribbonStyle"”: "background: #336633;background: linear-gradient(#33FF33 ©%, #336633 1@8%);"
“ribbonText™: “Beta”,

"removed": false,

"index": ©

parkingSearcher.principalMenu.json
Snap4City (C), November 2023
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These blocks of fields are mutually

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

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

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

"iconId": ""

iconclassr: [icon fon-android-bust, exclusive. Allow you to choose the icon
~iconcolor . scconen.. that will identify the button that you are
meeignt o 37pe, creating. This icon can be chosen as an
e e !ma!ge, a t_ext_, a glyphicon (Bootstrap) or
cap Zl.On = principallenu ?r‘ ingsearcr a2r , Ionlcons (Ionlcons.com)-

"captionTextId"”: "moduleParkingSearcher', . . .

e S N.B. Field iconld can be useful if you plan
ribbon”: true, to edit the selected icon dynamically

"ribbonStyle"”: "background: #336633;bac’ ,round: linear-gragwent(#33FF33 0%, 6633 18e%);"
“ribbonText™: “Beta”,

"removed”: false, E [ 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();", o . . N
“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™: "#CCeeee",

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

"imgHeight™: "37px",

"text": "P",

"textFontSize": "38px", . 0 . .
“textColor™: "#CCO0OO", captionTextld indicates the name of the field
"captionId™: "principalMenuParkingSearcher™, . = .

 captionTextid®: “moduleparkingsearchar™. in labels.*.json whose value is the text to be
"step": true, . o b o

“stepId®: “eventsBadge™, inserted in the previous container.

“ribbon": true,

"ribbonId": ",

"ribbonStyle"”: "background: #336633;background: linear-gradient(#33FF33 ©%, #336633 1@8%);"

"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™: "#CCeeee",

"imgSrc": "img/ticketmenu.png”,

"imgHeight™: "37px",

"text": "P",

"textFontSize": "38px",

"textColor™: "#CCO0B0",

“captionId”: “"principalMenuParkingSearcher™,

"captionTextId": "moduleParkingSearcher”,

"step": true,

"stepId”: "eventsBadge™,

“ribbon™: :

"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™: "#CCeeee",

"imgSrc": "img/ticketmenu.png”,

"imgHeight™: "37px",

ol
"text": uPnJ % o 4
"textFontSize": "38px", Naviga

"textColor™: "#CCO0B0",

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

"stepId”: "eventsBadge™,

“ribbon™: :

"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": "", and the insertion of the buttons in the main

"iconClass™: "icon ion-android-bus",

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

"imgSrc": "img/ticketmenu.png”,

"imgHeight™: "37px",

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

"textFontSize": "38px", .
"textColor™: "#CC0060", 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 ©%, #336633 1@8%);"

"ribbonText™:

"removed": f

"index": ©

parkingSearcher.principalMenu.json
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"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", J=a Whatdo you want to do? F='d wWhat do you want to do?
‘iconId": ", =
"iconClass™: "icon ion-android-bus", D:D Q (= D:D pn:-.fm
"iconFontSize": "41px”, Map Search Nnterest Map Search Intorest
"iconColor™: "#CCeeee", | Hide | % L o 54 D‘@ET
"imgSrc”: "img/ticketmenu.png”, e Settings About Us
"imgHeight™: "37px", s22] L DEDT

"text": "p") Events Settings About Us

"textFontSize": "38px", | Hide |

"textColor™: "#CCO0B0", P _*

“captionId”: “"principalMenuParkingSearcher™, Car Pork example

"captionTextId": "moduleParkingSearcher”, | |

"step": true,

"stepId’ "eventsBadge",

“ribbon": true,

"ribbonId": "",

"ribbonStyle"”: "background: #336627,_.ackground: linear-gradient(#33FF33 @%, #336633 1@8%);"

"ribbonText™:

"removed": false,

"index": © C e

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

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

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

Snap4City (C), November 2023
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* First version of the button

“callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();". Agpior

"iconId"™: .

. <S!> H—] (:l.
iconClass™: P-ﬂ'

"z unti di
iconFontSs Scopri la Citta Interesse Ricerca

What do you want to do?

"iconColor":

—

"imgSr‘c": nn, g P m
—_— . m, wm Trasporto

1mgHElght = > Pubblico Parcheggi Eventi

"text": "LP",
"textFontSize"™: "38px",
"textColor™: "#CCeeee", Naviga
“"captionId™: "principalMenuParkingSearcher”, AT -
"captionTextId": "moduleParkingSearcher", d H—
"step": """

"stepId™: "",

“ribbon®

"ribbonId":

"ribbonstyle™: "background: #CCeeee;background: linear-gradient(#FF6608 0%, #CCeeee 10eS
"ribbonText™: "NEW™,

o emouade s Fae Label missing

"index": ©

1o

Impostazioni Informazioni

e

remote poi

parkingSearcher.principalMenu.json

Snap4City (C), November 2023 204



(P T

o

a‘«NPﬁfHE

UNIVERSITA
D EG I‘I STU DI DIQRITIMNEN‘EDIO DISTRIBUTED SYSTEMS
FIRENZE | D8tNohmazione | TECHNOLOGIES LAB

SNAP/crry

e Description of label.*.json files

label.ita.json Three important things to check:

"principalMenu": {

"moduleParkingSearcher"”: "Lista Parcheggi” Iabel.fra.json . Languages Sha” be |nd|cated by 3 characters, ita’
|abe| eng json "pr:‘lzziﬁzir‘;i:L]'Jrl;f:_{‘-',iar*rh@r*"' "Liste parkings™ deu’ esp’ fra’ eng
— i * The label for the button must be contained

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

"moduleParkingsearcher™: "Lista de Aparcamiento™

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

label.deu.json

"principalMenu”: {

"moduleParkingSearcher”™: "Parkplatz Liste"
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e Description of label.*.json files

"callback™: "PrincipalMenu.hide();
“jconId": “*,

"iconClass™:
"iconFontSize"™: "",
"jiconColor™: "™,
"imgSrc": ""
"imgHeight™:
"text™: "LP",
"textFontSize™: "38px",

"textColor™ "#CCoeeee",

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

"stepId": "",

“ribbon": tr
"ribbonId™: ",
"ribbonsStyle™: "background:
"ribbonText": "NEW",
"removed": false,
"index": ©

ue,

#CCoeeo ; background:

parkingSearcher.principalMenu.json

MapManager .centerMapOnGps();",

linear-gradient (#]

label.ita.json
{
"principalMenu”: {
"moduleParkingSearcher"”
i
Y

label.eng.json
{

"principalMenu™: {

"moduleParkingSearcher ':

3
}
label.deu.json
{
"principalMenu™: {
"moduleParkingSearcher"
}
H
label.fra.json
{

"principalMenu”: {

"moduleParkingSearcher’

}
3
label.esp.json

{l
"principalMenu”: {

"moduleParkineSearcher™: "Lis

Snap4City (C), November 2023

"Lista Parcheggi"

"Car

"Parkplatz Liste"

"Liste parkings"

Park List"

~camiento™

SNAP/crry

$(captionId).html(
labels.principalMenu|
captionTextId]);
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e Description of label.*.json files

label.ita.json

{
"principalMenu”: {
"moduleParkingSearcher"™ "Lista Parcheggi"

b

!ista Parcheggi
' Car Park List

arkplatz Liste

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

"iconId": ", label.eng.json

"iconClass™: "",

e {

?COHFONtSl&e H P "principalMenu™: {

"iconColor™: ™", "moduleParkingSearcher ':frcar Park List |
"imgSrc": ", }

“imgHeight™: ", 7
"text": "LP",

"textFontSize™: "38px",

"textColor™: "#CCeeee", {
“captionId”: "principalMenuParkingSearcher"” "principalMenu®: {

“captionTextId”: "moduleParkingSearcher”, moduleParkingsearcher® ['Parkplatz Liste"]

label.deu.json

o }
E }I
"ribbon" : , label.fra.json

“ribbonId™: "™,
"ribbonStyle™: "background: #CC@©80;background: linear-gradient (#] "principalMenu": {

"step”:
"stepId®: v,

"ribbonText™: "NEW", ~ "moduleParkingsearcher’:|"Liste parkings”
"removed"”: N ¥

"index": ©

]

label.esp.json
. "principalMenu”:

parkingSearcher.principalMenu.json - moduleparkinesearcher

Lista de
Aparcamiento
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Lreate Parxkingsearcner vioaus

—

e |tis seen as fill most of the files in the folder of new module
ParkingSearcher that is developed in this presentation

oro » workspace » siibBMobilityfAppKit > owwwew » s » modules »  parkingSearcher

%”‘I ParkingSearcher.js TODO

Tipo: File JavaScript

lj‘ parkingSearcher.labels.deu.json
L Tipo: JSON File

l:r parkingSearcher.labels.eng.json
< Tipo: JSON File

lj parkingSearcher.labels.fra.json
L Tipo: JSON File

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

lj parkingSearcher.labels.spa.json
< Tipo: JSON File

lj‘ parkingSearcher.principalMenu.json
< Tipo: JSOM File

LA KL
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* Functions contained in ParkingSearcher.js

show: function () {

B PR S Closes any previously opened menu, shrinks

MapManager . showMenuReduceMap("#"” + ParkingSearcher.idMenu); the map to dISplay the menu hides the button to
$("#" + ParkingSearcher.idMenu + "Collapse™).hide(); g

ParkingSearcher.open = true; reduce the menu, since it will open already
InfoManager .addingMenuToManage (ParkingSearcher.varName) ;
application.addingMenuToCheck(ParkingSearcher.varName);
application.setBackButtonListener();

reduced.

X, . . B
Recording to other variables to get notifications
hide: function () { VVhen'

$("#" + ParkingSearcher.idMenu).css({ "'z-index': "1@©@1°' }); *

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();
MapManager . showMenuReduceMap(“"#" + ParkingSearcher.idMenu) ;
$("#" + ParkingSearcher.idMenu + "Collapse™).hide();
ParkingSearcher.open = true;

InfoManager .addingMenuToManage (ParkingSearcher.varName) ;
application.addingMenuToCheck(ParkingSearcher.varName);
application.setBackButtonListener();

hide: function () {

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

Snap4City (C), November 2023

Does the opposite functions to
those performed by the function show, also
reset the z-indexof the menu
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checkForBackButton: function () { .
if (ParkingSearcher.open) { These are the callbacks called to nOtlfy the
) ParkingSearcher.hide(); occurrence of an event among those described
¥ previously (see show function) and for which we
e e e AT recorded the module
it (ParkingSearcher.open) {
MapManager . showMenuReduceMap("#" + ParkingSearcher.idMenu) ; °

users press the back button

Utility.checkAxisToDrag("#" + ParkingSearcher.idMenu);

i+ (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();

Snap4City (C), November 2023 211



(P T

o

heﬁﬁm-

UNIVERSITA ! ‘ x

DEGLI STUDI DIQRITIMNEN‘E Dlo DISTRIBUTED SYSTEMS " %

FIRENZE | INGEGNeRA AND INTERNET ‘ CITy
DELLUINFORMAZIONE | TECHNOLOGIES LAB -

refreshMenu: function () {

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

LU L

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

1

A

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

"#" + ParkingSearcher.idMenu) ;

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

* 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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refreshMenu: function () {

it ($("#" + ParkingSearcher.idMenu).length
$("#indexPage™) .
append({“<div id=\"" + ParkingSearcher_idMenu + "\" class=\"commonHalfMenu\"></div
1
A
ViewManager.render(ParkingSearcher.results, "#" + ParkingSearcher.idMenu, "ParkingMenu™) ;
Utility.movingPanelWithTouch("#" + ParkingSearcher.idMenu + "ExpandHandler

.
"#" + ParkingSearcher.idMenu) ;

* Itis generated the html code with templatejParkingMenu.mst.htmlland 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

successQuery: function (response) { These are the callbacks that should be called
Par‘k:!_ngSear‘cher". results = responseObject|[ "Results"]; once the JSON, containing the data to be
ParkingSearcher.refreshMenu();

e e T displayed to the user, is created. The success
MapManager.addGeoJSONLayer(responseObject); callback:
ParkingSearcher.resetSearch(); e will IocaIIy 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, po&ﬁmetoshou/onthernaptheymﬂ”beadded

function () { J, ) 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.

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

div id="parkingMenuExpandHandler”™ class=" gr‘lppyt ontainer grippyContainer-horizontal™ style="text-align: center;" This defaUIt tem plate Wi” Simply Show

div class="grippy grippy-horizontal™ di

:::-_ class="panel-heading” style="padding: @px 1@px;height: 52px; border: . a menu With a header and bOdy empty'

"I nonej
a cla-_-.-_-._ "'pull-right”™ onclick arkingSearcher_hide();"

class—"glyphicon glyphicon-remove- Must have the same name as the

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

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

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

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

“parkingMenuHeaderTitle™ style="line-height: 52px;color: #333;"

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

"ParkingMenu");

id="parkingMenuInner” class="commonHalfMenuInner™

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.

div id="parkingMenuHeader™ class="panel panel-default™ style="position: absolute;right: @px;left: Opx;border-radius: @px;" 1-?1' t I t 'II k) (j H tf]
div id="parkingMenuExpandHandler” class="grippyContainer grippyContainer-horizontal™ style="text-align: center;" IS el“p a e WI e Save In e

div class="grippy grippy-horizontal™ di

folder called «templates».

div class="panel-heading” style="padding: @px 1@px;height: 52px; border: none;"
a class="pull-right"” click arkingSearcher.hide();" H
S elace—rgiyphicon Elyphiconremover 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; ceolor: #777; line-height: 52px;"

“parkingMenuHeaderTitle™ style="line-height: 52px;color: #333;"

. Titr > ,
Globalization.label: _parkingMenu._title)
“principalMenu™: {
"moduleParkingSearcher™: "Lista Parcheggi™
T
"parkingMenu™: {
"title": "Parcheggi™

id="parkingMenuInner” 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: @px;left:
1d7 parkingMenuExpandHandler™ class=" grlppytontalner grippyContainer-horizontal™
« r class="grippy grippy-horizontal™ di

“"panel-heading” style="padding: @px 1@px;height:
ight” onclick="ParkingSearcher_hide(

class="glyphicon glyphicon-remove™

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

52px; border: none;™

line-height: 52px;™

id="parkingMenuExpand” class="pull-left™ onclick="

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

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

“parkingMenuHeaderTitle™ style="line-height:

52px;color: #333;"

$("#parkingMenuHeaderTitle™ ) . html(
Globalization.labels _ parkingMenu._title)

="parkingMenuTnner” class="commonHalfMenulnner"

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/vl/?
selection=43.7778;11.2481&
categories=Car_park&

maxResults=100&

maxDists=0.3&

format=json&

lang=it&

geometry=true

219
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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
(21 few properties that are

- received

typelLabel : Parcheggio auto
serviceType ! TransferServiceAndRenting Car_park
hasGeometry :

servicelri @ http: ffwww.disit.org/kmidcity/resource/RTO4881782315P0
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
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 The returned data are not sufficient to create the final JSON,
because these data are relative to only one car park

v object {2}
v Serwvice {2}
type @ FeatureCollection

e o There are data from one car parks
cometry {2}
type @ Feature nearby, bUt there are

properties {26] many properties that are received

id H

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

capacity {1}

v fTresParkinglLots {17}

value @ 282
p occcupiedParkinglots {17}
» occupancy {17}
»

status {17}
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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: (O{
parkingQuery = QueryManager.createCategoriesQuery(['Car_park®'], SearchManager.searchCenter, "user");

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

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

maxResults=100&

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

searchInformationForEachFeature(response) {

(var category in response) { , For each car park listed is
(response[category].features.length != @) {
ParkingsSearcher.responseLength = response[category].features.length; ca"ed the API that returns detalls
Parklnngar‘cher' temporaryResponse = {
"Results™: {

pores 2t , , L

Lo parkingsearcher responselength, If there is no car park in the list is
R called a function which doubles the
|n:—n‘l'i.nn.q}'.lrn-.rmlfn'f;parr-hl oading(): e radius Of the SearCh area until at

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

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

APIClient.executeQuerywWwithoutalert(serviceQuery,

F‘ark::mg.?earcher.mer_‘geResults, _ radlus |S greater than 200 km

ParkingSearcher.decrementAndCheckRetrieved);

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

mergeResults: function (response) {
3 ( ~ category in response) {
i (response[category].features = null) {
if (response[category].features.length = 8) {
if (response.realtime != null) {
if (response.realtime.results != null) {
if (response.realtime.results.bindings[®] != null) {
if fracnnnca rasltima racul+c hindinacslal frasbarlkinalate 1— nolly F
response[ category] .features[©].properties.freeParkingLots = response.realtime.results.bindings[@e].freeParkinglLots.value;
if (response[category].features[@e].properties.freeParkinglLots > 28) {
responsp[category] features[@].properties.freeParkinglLotsColor = "green”;
S if (response[category].features[@].pr rties.freeParkinglLots
responsp[category] features[@].properties.freeParkinglLotsColor = "o
{
response[category].features[8].properties.freeParkinglLotsColor =

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

1
¥

ParkingsSearcher.decrementAndcheckRetrieved() ;

decrementAndCheckRetrieved:

F’ar‘kingSeal‘cher‘.resp(:nseiééé‘éh— ¢ This functiOn ContrOIS hOW many
if (Parkingsearcher.responselength — ) { @ e calls have already returned the details
Parkingsearcher.successQuery rklngsparcher temporaryResponse);
or returned error.

Loading.hideAutoSearchLoading();
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Query: function (
r responseDbject =

- (SearchManager . typeOfSearchCenter == "

MapManager.searchOnSelectedServiceMarker

r (var 1 = 8; i < responseDbject["Results”
responseDbject| "Results"] .features[i].id
Hility.enrichService(responseDbject[ "Result=s"].

Eaturem length; i++) {

features[i], i);

]-features[a].properties.distanceFromsearchCenter !=
"] -features.sort(function by {
distanceFromSearchCenter - b.properties.

F (responseDbject["Results”
reapcn seDbject[ "Results’
E 1 a.properties.

(a,
distanceFromSearchCenter

(a, by {

response0bject "Results™] .features.sort{function
.distanceFromGPSs - b properties.distanceFromGPs

~eturn a.properties
Fhs

ParkingSearcher.results = responseObject["Results"];

ParkingSearcher.refreshMenu() ;
ParkingSearcher.show();
MapManager .addGeols0NLayer (response0bject);

ParkingSearcher.resetsearch() ;

Snap4City (C), November 2023
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This is the function that receives the end
JSON and shows it to the user, by
creating the marker on the map and
populating the list through the
template.

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

1 r
3 il
nel panel-default™ st - im: c Spx 18 Spx; color: #880; text-decoration: none;™ onclick="InfoManager.showInfoAboutOneMarker("{{
relatin

e="position: absolute; bottom: @px; right: 1epx; font-size: 24px; color: {{
13 )
R LR 1
Bpx; float: left; max-height: 98px; max-width: 9@&px™
style="padding-right: 8px; float: left™
center™>{{ FHA i al
13

rym
i
("#parkingMenuT chD ¥ ; r {{identifier}}”).html{Globalization.labels.textSearchMenu.distanceFromsearchCenter)

P¥<br b id="park =gt=} exts ist c C =t 3
’“#par*ln Tex chDis omG dentif ) - (G izati -la s.textSearchMenu.distanceFromGPs)
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e Final version of the button with call to module logic

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

"iconId": T,

"iconClass™: "7,
"iconFontSize™: "

"iconColor™: ™"

"imgSrc™: "7,

"imgHeight™: ™"

"text™: "LP",

"textFontSize™:

"textColor™: "#C

"captionId™: "pr M
"captionTextId”: "moduleParking
“step™: "7,

“stepId”: "V,

"ribbon": true,

"ribbonId": "",

"ribbonstyle”: “background: #CC8000;background: linear-gradient(#FF6688 0%, #CCO6
"ribbonText™: "NEW",
“removed”: fal

"index™: @

parkingSearcher.principalMenu.json

Snap4City (C), November 2023
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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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ParkingSearcher Module Finished

What do you want to do? : :

0 Q
Punti di

Scopri la Citta Interesse Ricerca

P EH
Trasporto
Pubblico Parcheggi i

ARPKIT

== Parcheggi x

PY Parcheggio Stazione Fortezza Fiera

Tipo: Parcheggio auto

Distanza 9:409 m

Distanza ®:1877 m 256

Parcheggio Stazione Binario 16
Tipo: Parcheggio auto

Distanza ©:394 m

Distanza ®:2103 m 113

Piazzale Montelungo
Tipo: Parcheggio auto
Dlstanza Q:352m

Distanza ®:2073 m 52

SnapA4City (C), November 2023
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Gruntfile
— ~d —t

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 [l Documentation

‘ The JavaScript Task Runner

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

disit-json-merger
esh-promise- plugin
grunt

gt -Cantnb-Chean
grunt-cantnb-cancal
grund-cantnb-ugldy

gruUng - on-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

Snap4City (C), November 2023
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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), November 2023
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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
API

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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In 'z'me former course

re and you can
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find

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

SnapA4City (C), November 2023

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)

¢VSNAP/cry

Ist part 2nd part 3rd part 4th part 5Sth part 6th part 7th part 8th
< z Data Ingestion |System and Deploy| Smart City APl: |Design and Develop
T T |
Overview Dashboards 10T App, 1O Networté Data Analytics Pt Y Web & Mob. App Sriart SHlEORE

Snap4City (C), November 2023
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT d;/SNApmNI]USTRY

o TWITTER _

R : oo VIGIANCESOCIAL o
L A © . MEDIAANALYSIS @

E . -

FORGING&

MANAGING OPEN R e .. s
AND FLEXIBLE WEB _ 7 SNAPACITY FOR ' s

AND MOBILE APPS

./~ BEGINNERS ; SNAPACITY

ARCHITECTURE AND
' ECOSYSTEM. OPENED
IOT APPLICATIONS k ro ELOPERS
FROM CITY VS IOT EDGE ' KEHOLDERS
DASHBOARD TO u§
APPLICATIONS 'l
w I

DATA GATHERING guuﬁp:gm, AND
::g\glgbbérk WHA'I' IF AND' DECISION SUPPORT
MANAGEMENT SIMULATION :gl&:n N:!ND Ty
SMART CITY API,
10T APPLICATIONS, MICROSERVICES, SNAPACITY THE
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Data Ingestion |System and Deploy| Smart City APl: |Design and Develop
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e Course 2023: https://www.snap4city.org/944
— Introductionary course to Snap4City technology
e Course https://www.snap4city.org/577

— Full training course with much more details on mechanisms and a wider set of
cases/solutions of the Snap4City Technology

 Documentation includes a deeper round of details

— Snap4City Platform Overview:

¢“SNAP/ciry

* https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformQOverview.pdf

— Development Life Cycle:

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

— Client Side Business Logic:

e https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf

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

Snap4City (C), November 2023
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Welcome: how to start using Snap4City for beginners

0
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» TECHNICAL OVERVIEW: https:/www.snap4city.org/download/video/Snap4City-PlatformOverview.pdf

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

« Client-Side Business Logic Widget Manual: https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf
+ Booklet Data Analytics, Snap4Solutions: https:/fwww.snapécity.org/download/video/DPL_SNAP4SOLU pdf
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Snap4cCity: a framework for rapid implementation of Decision Support
Systems and Smart Applications.
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2023 booklets

* Smart City

https://www.snhap4city.org  https://www.snap4city.org/d https://www.snap4city.o
/download/video/DPL SN ownload/video/DPL SNAPA4| re/download/video/DPL
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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¢“SNAPZciry
Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its
DISIT Lab, Https://www.disit.org with its Snap4cCity solution

Snap4City:
*  Web page: Https://www.snapdcity.org
* https: m/snapdcity

«  https:/fwww.facebook com/shapdcity

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

o Phone: +39-335-5668674

o Linkedin: http welinkedin.com/in/paolo-nesi-849bas1/
o Twitter: https
o FaceBook: https:)

~om/paoclonesi

ww.facebook.com/paolo.nesi2

(P T

o 'Pﬁm'

¢“SNAP/ciry

* https://www.snap4city.
org/drupal/sites/default
[files/files/Snap4City-
PlatformOverview.pdf
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* Powered by
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¢“SNAP/crry:

https://www.snap4city.org/d

Development Life-Cycle

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

From SnapdCity:

=  We suggest you to read the TECHNICAL OVERVIEW:
o https://www.snap4city.org/download/video/Snap4City-
BlatformOverview.pdf
snapdcity.org
4solutions.org

industry.org

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

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

DISIT Lab, https://www disit org
DINFO dept of University of Florence,
Via 5. Marta 3, 50139, Firenze, ltaly
Phone: +39-335-5668674

;53

'\I II II

DIHFO JISIT
FIRENZE i 1y

idancnn | TEGRCLOGRS LA

ownload/video/Snap4Tech-
Development-Life-Cycle.pdf
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https://www.snhap4city.org/d
ownload/video/ClientSideBus
' SNAPATeoh inessLogic-

Client-Side Business Logic
Widget Manual

From Snap4City:
« We suggest you read S

Development-Life-Cycle.pdf
» We suggest you read the TECHNICAL OVERVIEW:

o https://www.snap4city.org/download/video/Snap4City -

PlatformOverview.pdf

slides go to https://www.snap4city.org/577
https://www.snap4city.org
https://www.snap4solutions.org
https://www.snap4industry.org
https://twitter.com/snap4city
https://www.facebook.com/snap4city
https://mww.youtube.com/channel/UC3tAOO9EbNbasf2-u4vandg

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

Snap4City:
FIWARE powered smart app
builder for sentient cities

s [ | DiNFO | DIsIT
FIRENZE | Bl | EE

CUSNAD4CITY o

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

SnapA4City (C), November 2023
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CONTACT

>l SMARTCITY

7-9 November 2023, Barcelona, Spain ~ Visit Snap4City in Hall 1

¢“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
Fax.: +39-055-2758570

:':.%’rf FIRENZE



