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» 1st Day: General overview (1 day, 6 hours)
 2nd Day: Dashboards, how to build and manage them (4 hours)
* 3rd Day: |IOT Applications development, IOT Devices, IOT Networks (4 hours)

* 4th Day: Data Analytics, in R Studio, In Python, how to integrate with IOT
Applications (4 hours)

 5th Day: Data Ingestion, Data Warehouse, ETL Development, Data Gate, IOT
Device Data ingestion, etc.. (5 hours)

* 6th Day: Snap4City Architecture, How To Install Snap4City (3 hours)

e 7th Day: Smart city API (internal and external) Web and Mobile App
development tool kit (4 hours)

A number of the training sections include exercitations
Updated versions on: https://www.snap4city.orq/501
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Smart City API: Internal and External

Forging and Managing Flexible Mobile Apps, Web Apps and
MicroApplications

— Web and Mobile App with Open Development Kit
— Understanding how City User are using the City Services
— Engagement of City Users, towards a participated attitude
Advanced Smart City API, MicroServices, Snap4City API
Federated Knowledge Base and Smart City API
Web and Mobile App Development Kit
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City Operators
- ‘ / Resource Operators
y Q 3 agreements .

] networking Inhouse
Commun,ty collaborations companies
Bu:ldmg conned tutorials

IOT/IOE

Upload context Connect external

Tech
subscription to Open Data Services documentation providers
applications

. Manage .
City Apps & Dashboards, Dat? "z'geft'o'_" :"d
Users personal User Engagement Analytic algorithms
services
Pr:om.ote . Advanced Smart workshops Cat
Applications & Collaborative City API, ategory
Dashbogds MicroServices Associations
Monitor Produce City experiments
5 10T Applications &
City Platform p . Dashboards
Advertisers Produce Apps an
hackathons Dashboards for City Help
Users desk Corporations
events Case
Large élcle;smg,- Studies
: old services _
Industries partnerships Research
groups
Early Adopters

Start-ups
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Develop Mobile & Web Applications
Exploiting map4£15/ smart City Services

Analysis & Design — Data Analvtlcs
Analytics
Data Development -g
Discovery ©
SpeC|aITooI —
Development &
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Development G ';
Design + E
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Ingestion Development S o
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-~ Development Q =
Deploy c
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Production O
Deploy <
Smart City Services
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evels ofr Difriculty
* Easy. 'ad non programmer level
e Moderate.  |¢t%¢Y Some JavaScript rudiment coding
+ Good. ebebel JavaScript programming
* Golden. crebehed Programming in R Studio
* Professional. |¢vevevebeY|  Exploiting Smart City AP
* Excellent. cvevebebebed Developing Full IOT Applications,

Dashboard and Mobile Apps
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* Please start a fully guided training cases:
— HOW TO: create a Dashboard in Snap4City d'
— HOW TO: add a device to the Snap4City Platform C(v
— HOW TO: add data sources to the Snap4City Platform d'

— HOW TO: define privacy rules for personal data, produced by the end-
users own device C(,

Snap4City (C), November 2019
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Snap4City Smart City API Docs: Swagger

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

Irt Cit)

—

LOGOUT

= snemsenes = Advanced Smart City API

Data Set Manager: Data Gate

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

= e ¥R PR AR SMART CITY API WEB DOCUMENTATION

@ Developme
@ Web Scraping Tool
B Web Scraping Tool (On)

B web Scraping Tool (6l) Servers

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

@ R Studio Development 0.1
@ R Studio Development 0116
@ R Studio Development TF Services v
@ R Studio Development GFF
1) B B S =i ‘ / Service discovery and information ‘
L MicroServices from DataAnalytic
B ETL Development
B ETL Development 1 Events e
ETL Development 2 r 1
‘ Jevents/ Eventsearch ‘
< Knowledge Base Queries
* Smart City API Docs: Swagger Locations ~
= Internal API Docs: Swagger
[# Testing API by Postman ‘ /location/ Address and geometry search by GPS ‘
& Source Code Access
AT Public Transport v

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

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

[J Documentation and Articles ~

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

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

Snap4City (C), November 2019
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nternal Snap4Cit

Snap4City Internal API Docs: Swagger

1

User: roottooladmini, Org: DISIT {1 swagger loT device registration A v
Role: RootAdmin, Level: 7 loT device registration API
Notificator API
DISCES scheduler APl
ML External services = = = [200] Resource Manager API
loT Device Registration API sensors AP
Data Set Manager: Data Gate Event Logger API
Ownership AP

\esource Manager: SEEED Data Manager API
= e Loader ~ The API accepts in input a description of an loT device with its broker and attributes in the form of a JSON document shaped conforming to a well-defined SChema i peyice Brc?ke, and Value Mgmi AP

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

LOGOUT

hitps:/iwww. kmdcity.org/swagger/internalfiotdeviceapi-openapiv3.json

B Developr Snap4City Application API
B Web Scraping Tool Extended PDF documentation (313k) 5\?9“3?2';?‘
0 SEE alle
@ Web Scraping Tool (On) User Frofiler API
- . - My KP1API
@B web Scraping Tool (6l
B R Studio Development
Servers

R Studio Development 011
[htlp:fmww.disit.orngerviceMapn‘apilvﬂioi v

R Studio Development 0116
R Studio Development TF
R Studio Development GFF

R Studio Development Gral Reg |5try -

MicroServices from DataAnalytic

ETL Development | m /insert For registering or updating a device in the graph database ‘
ETL Development 1

avel ant 2
[ ETL Development 2 | m /delete For deleting a device from the graph database. ‘
@ Knowledge Base Graphs

% Knowledge Base Queries

« Smart City API D |m /make-private Formarking a device as a private device. ‘
mart City APl Do wagger

4 Internal APl Docs: Swagger

B Testing API by Postrman | m /make-public For marking a device as a public device ‘

& Source Code Acc

Management ~ Device A‘l‘tl‘ibutes h

o settings ¥
|m /disable For disabling a device attribute. ‘

User Management and Auditing ~

@
55}
55}
@
@
E3
@
@

Help and Contacts ~ |m /enable For enabling a device attribute that had been disabled. ‘

[J Documentation and Articles ¥

My Profile *

Models ~

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

Snap4City (C), November 2019
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KMACITY API
Introduction KM4CIty API
EenvicallhEavE Y An exhaustive set of read-only APIs that have been developed in the context of the KmaCity Project can be found below
Event, POI, Address Discovery here.

Service Details

Public Transport

User Feedbacks Service Di Scovery

Recommender

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

Contral Room

GET Search by category in a radius Search h ca

yin a radius

hrteps:/fservicemap.kmdcity.org/WebAppGrafo/apifv Zselection=43.7909;11.2280&maxDists=0.5&categories=Accommodation&lang=en curl --location --request GET "ht

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 Si API Guidelines
PARAMS

selection 43.7909;11.2280
maxDists

categories Accommodation

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

Snap4City (C), November 2019
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Advanced Smart City APl which can be confined into a single Smart City installation or Federated as well as for
Super Service Map

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

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

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

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

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

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

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

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

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

Snap4City (C), November 2019
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https://www.km4city.org/swagger/external/index.html
https://www.disit.org/superservicemap/api/v1
https://datagate.snap4city.org/organization
https://datagate.snap4city.org/harvest
https://www.disit.org/superservicemap/api/v1/wfs
https://www.disit.org/superservicemap/api/v1/wfs?service=WFS&request=GetCapabilities&version=2.0.0
https://wmsserver.snap4city.org/geoserver/Snap4City/wms
https://www.km4city.org/swagger/external/index.html?urls.primaryName=Heatmap%20API
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\ A} - | . L = - A Y. P : r -~ ‘ > P - - P
Web and Mobile APP Dj/jJijij/ [0 generate
Mobile Apps | Web App HTML5

Embed into Web pages

=] todo? =
== kM8 cITY
pwfm N ACTTD\ __ Disvibuted Systems and it Tochnologis Lob oif
- D (R T it oo imigunceand echaciopis b £l | Fivinze
Y 356 1) | Depariment of iformation Engineering (DBFO) fo oo
e | BT e bcerens %97 Univensity of Florence e | e
- http://www.disit.dinfo.unifi.it

.
KMACITY SERVICEMAPEMBEDDED

KM4CITY SERVICE MAP EMBEDDED

Bl ]l

E W= = = = DISPONIBILE SU 4 O

P> Google play

£ Scarica da Mesttig | foms Bt ol | 0

ey L A T o |fERENEET: A
Zle=— = D e & App Store ol P

. Tewhiiede | - W
2 - ol Rl | fore - s La Scaricada
i S ‘ a Windows Store

Km4City Open Developer

=1
B & X & & Source

e s s,

examples

Q== === e .
= - - C B NR dev. tool kit

wpert

Mobile Application @ Swagger ServiceMap

Monitoring n
Administrator \=

Snap4City (C), November 2019
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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

User: roottooladminl, Org: DISIT
Role: RootAdmin, Leve!: 7

forum discussions, etc.

@ Vy Dashboards

Events: Entertainment, critical and mobility

My Perscnal Data

Public and Private Mobility & Transport, and S

0 8| Vicro Applicaticrs
predictions
% Resource Manager: Process Loader ¥

POIs, Cultural and Touristic info

R Studio Development.

B ET. Development.

Health services and predictions =

Environmental information, heatmaps; values

& Managemert v

@ Settngs *

Profiled Suggestions to City Users

Help and Cont

O Documentation and Art

Traffic flow reconstruction

@ snapaCity portel

@ kmecity pertal

Personal Assistant: PAVAL
User Engagement: goal experiences, and assessment

Sharing knowledge among cities =2 see Knowledge
base Management

Snap4City (C), November 2019

Servers

Selectaspec | Advancad Smart City API
Advanced Smar: City API
Kndcity Vieb App API

| Orion Broker K1-Kz Authertication API

ENTATION

[hltps://servlcemapdlslt.nrQ/WeDApvaafeIaplfw v

Services 4

/ Senice discovery and information

Service search nsar GPS position - It allovs to retrieve the set of senvices that arz nzar 2 given GPS posilion. Tne services czn be fitered as belonging to sgecfic categaries (e.9. Accommodation, Hatel,
Resaran, i . ofhaug specic ords nny el k. can asobe usedofra seies tathave 3 KT spala dscrpion na conans 2 S GPS psiion

Service search naar a service - It allows o rerieve the Set of senvices that are near a given service ideniified by ts serviceUi. The serv.ces can be filered zs belcnging to speciic calegories (9. Accomodation
Hotel, Restaurart, etc., o having speciic words in any textual izld It can also be used to find services that have a V/KT spatial cesciption that cortains a specific GPS pasition

Service search within a GPS area - It allows to retrieve the set o services that are inside a rectanguiar area. The services can be fitered as belonging fo specific catecorizs (e.g. Accomodation, Hetel, Restaurart,
&tc.), or having spcific words in zny textuz field

within 2 WKT described area - It zllows c reirieve the set of services that are inside a geagraphic region descrided using th2 Well Known Text (VKT) format. The services can te fitered as.

qories (e.g. Accomodation, Hotel. Restaurant, etz.), or having specfic worcs in any fextual fel

within a stored WKT described area -t alows fo refrizve fhe st of seivices that are insice a geogrzphic region described using the Well Known Text (WKT) ‘ormat, by referiing to the WKT with an
identifier provided when the WAT is stored. The s D SR e oo e e ek o U e ks
geomeirizs can be retrved from fhe Serv e S mi S O D S s e e provided usng the hi/Aww mdcity 0rohvkt web service viich can
slare a WKT from a shp fle cr provicing cirectly the WKT strin

Service search by municipality - It allovs fo rerieve e i e speciic municipalty. The services can be filtered as belonging o soecifc caiegories (€.g. Accomodation, Hotel, Restaurant, efc.
or naving specific words in any textual field.

Service search by query id - It allows fo retrieve the Set of servicas associated with a query stored using the Service Map user interface:

Full text search - It allows ic reirieve the geolocated antities (not only services) tht match with a st of keywords. The results can be possibly filered to be within a specified distance from a GPS pasition, or within a
rectanguiar area or inside a WKT gzolocated area.

Service info - [t alows to reteve information about @ senvice using its servicelJ, as an HTML (forma query parameter set to htmi) or 2 machine readatle JSON document (format query parameter setto json).

Parameters Tyiton |

Name Description
selection

string 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 o search

(query)

Usages & Sample values

17
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* Navigation 3D
* Ticketing for busses

& Compra Biglietto Bus

Disclaimer Travel Planner

Firenze

& Compra Biglietto Bus

Pisa

* App used are tool for city
assessment

Prato

:::::::

— Wi-Fi status
— iBeacon status

I

— User behavior analysis
* GPS movements kinds
* OD matrix
* International flows

Tl s
 sii-Mobility
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III Q Og ) = & 3  Search: POI, streets, suggestions

- A0, QR - * Mobility and transport: Pub/priv, routing, car position,
= - 4 E time table, park, sharing, tickets, etc.

0 <!> * Environment and Weather: values, sensors, heatmaps,
i notifications

@ * {3'. « Assistant, Forum, Developer Assistant
Assistant Air Quality Weather ° Goal Experiences (Engagement)

@ EEE * Personal data, activities, POI, tracking, |IOT App,

Helpand My Activity _Forum Dashboa rds, etc.

o . y !
' O ™3 * Events: entertainment, critical

Reviews

* 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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pased on Km4City engine on the back office and much more
— Documented: https://www.disit.org/6597

» ServiceMap tool is used to visually generate/request:

— REST Calls to exploit the Smart City APIs in web and mobile applications.
The examples of REST calls are sent by email.

— views which can be embedded in web pages

* Documentation:

— TC5.15 - Snap4City Smart City API Collection and overview, real time

— ServiceMap and ServiceMap3D, Knowledge Model, Km4City Ontology

— Knowledge Base Graphs and Queries: browsing and queries into the KB
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ff 2 App IS a Bidirectional Devi

* GPS Positions

e Selections on menus

* Views of POI

e Access to Dashboards

* searched information

* Routing

* Ranks, votes

* Comments

* Images

e Subscriptions to notifications

Produced information
* Accepted ?
e Performed ?

L] Show 10+ entries
.oe

< 2019-05-08

Values pataTime ¥ Latitude Longitude

08/05/2019, 43.792 11.25

@A ¢° =Q 2
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Derived information

Trajectories

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

Most interested POI

Delegation and relationships
Accesses to Dashboards
Requested information

Routing performed

Produced information

Suggestions
Engagements
Notifications
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* Mobile Applications can send data via Advanced Smart City API
to collect data about the city usage by the city users via a signed

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

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

A Download on the £ Download on the
[ | App Store | « App Store

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

Snap4City (C), November 2019
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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 " RO ek

— More healthy habits, etc. E——— , Fhee
- Get feedbacks | G
— Provide bonus and prices, ..... R _
— Send alerts, .... L

Snap4City (C), November 2019 44



© Assistant

Closer Latest Expiring
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FIRENZE

HELP US m

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

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

[ [

=]

| ALERT

You Parked In A Residential Zone
T Expiry: 2017-02:20 12:19:59
-

[13ch & N RAEL

& Assistant %3

Closer | Latest Expiring

EVENT today m

[FF) “Gustav Klimt Experience” At MUSEO DIOCESANO DI
SANTQ 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 m

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

Can confirm that you LIVE around VIA TRIPOLI?

-]

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

© Assistant 4 Results

K-Market Jétkéasaari
- Ticket sale

®@1521m Q47 m

Closer Latest

Help for a better sel

Early

Lastentalo
?
Haye Yod Been Here? ->» Pre-primary education

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

' = (] <
1. * Have you been at Giardino di piazzale i
Donatello?
Yes | No

2. How Much Did You Like?

1 |:2

“ Cancel

3 4 5

User
context

¢“SNAP/crry

(P T

o

e
B Témg

Rule name Type #sent #viewed :::;

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

2078

Engagement Sent

4 min| @0 Engagemen... [4 min

24652
12489
12316 Precedente
6163 Attuale
21:00
@) Engzagment Created (from Stats) ...
706

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 Attuale
2100 Engagement Created
0 Engagement Viewed (4 hours) 4 min) @ Engagemen... [4 min
18
135
9 Precedente 1 7
45 Attuale
1100 Engagement Viewed
|eement Sent (daily) (13 min)
Precedente
Attuale
Oct 08:00 16:00 24 Oct
eement Viewed (daily) (25 min)
Precedente
Attuale
F 0600 12:00 18:00 4.0

- I
S IR TaEnT BT EVEnT CurrERTY O T

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

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

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

Ask (in german) a contribution for a nearby

Snap4City (C), November 2019
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Scarica =

Sii smart.
Sli-Mobility!

Scarica, viaggia, vincil
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( N J
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Scarica I'app “To{
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C/ Prendiamo cura del tuo benessere

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

il sito info.sii-mobility@or

By (PO s Dal 15 aprile al 15 luglio scegliere il
@ vt | DINFO | DISIT 2 trasporto pubblico ti premial

(G i | BB | S ’ Scarica |"app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premi.
Per maggiori informazioni visita il

EJ J'IJ f) JJJ’J * QIJ J | J | sito info.sii-mobility.org
Mobility

J
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" ur i-,;‘,,"ﬁg FIRENZE | S350, | SRURRLT"

GRUPPO FERROVIE Dmo sv 1O 1T/

snapadcity (C), Novem| TR R EOTEOTEOTETEOTEOTEOTTOTEOTEOTEOT RO ETTE T RO T RO TR TR TR T

HNOLOGIES LAB

—



UNIVERSITA
DEGLI STUDI

DINFO | DISE

PARTIMENTO DI DISTRIBUTED S‘\A/STEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

Engagement Mana

Definition of Rules for
campaigns

Monitoring and
follow-up for each City

* Segmented for user

:: 4, CITY
s

«'Pﬁm_

B‘M

ger

kind and interest

Snap4City (C), November 2019

snapécity uild | Deploy || Vie
o
Q 1150141 1 f3 | Import Asset
L al I
.z ) alert AirHumidityAverage2HourFlorence
- Space lis ¥ master v alert_AirHumidityAverageZHourAntwerp
@)  alert irHumidityAverage2HourHelsinki Guided Rule Template:
i > alert_AirHumidityAverage2HourAntwerp.template - Guided Rule Templates
) sl o fe e Model Overview Source Data Data Objects
EXTENDS - None - ~
- WHEN
§)) alert AirqualityNO2AveragezHourielsinki There is an USER with:
language aqual o ¥ |$language @ =]
L organization | equal o Y| Antwerp ¥ |@ a
subscriptions| contains v AirHumidityAverage?HourAntwerp ARI=]]
—
#users engaged #user engaged trend ) 2. Thereisa PPOT [p]
There is a SENSOR. [s] with:
3 mapname| equal to ¥ | AirHumidityAverage2HourAntwerp =1
13 value greater than ¥|733 = =]
users THEN
e Insert ENGAGEMENT:
T type SUBSCRIPTION ¥ |@ ]
rulename AirHumidityAverage2HourAntwer @ =
1 elapse 120 @ =]
curent
Provou:
message | $message @ =]
_ title stide @ o
#tracking acquired cubtitle | $subtitle B =]
(show
options...)
no 23
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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

ENGAGEMENT

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

Feedback on public transport = 1point

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

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

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

Feedback on PPOI or mobility = 1point

Snap4City (C), November 2019
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Number of users with #PPOls

600

Current Numbers

DINFO

PARTIMENTO DI
INGE NERIA
DELL'INFORMAZIONE

400

From 1° September 2016

— Detected 2108 PPOIs on 1080 users I I
e 437 HOME ' l m W ppors

. 285 WORK —
e 34 SCHOOL WORK-
e 1350 EXTRA

— 130 PPOIs are feedbacked o
— 460 survey responses -

From 1° August 2017 "
— Built 524 Markov Networks about user’s trajectories

WORK-

WORK
‘

HOME-
HOME
27%

Snap4City (C), November 2019



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
D INTERNET

£
L CVYSNAPaTy &

* 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 2019
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lidation of user Engagement

#Msg user firenze
II'|I
423 B
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0 .. N B
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7-July 9432 697 69 ¥ Msg Executed D S S
8-August 6988 429 73 2000 N
9-September 5885 345 49 1000 A /” .
LA h Y TV -
Total 55849 5375 433 o ML I 1L 1 h } N VPNEN .
| Y | II Y ;,_-’ ™ |‘-II
S 5\ A (\ NP . A\ L[\ Lo )
%Qo &P ®® o (0,@ y~°°° @@ . \J L
N ’V ’b % %QIQ 0‘3..&;[ 6 iy 30. T.May 14, . i 4. Jur TLIun 18 5. 2. Jul 2.Jul 6 -
%Msg o s Ao A Moy b bey wn 3un
16 active users
14 rirs i)
12
10 TET.4
8
6 ® %Viewed
4 ms
> W %Executed e e
0 I R e T TR R e i TN
A Q X D N &
& & & VQ‘\ W N S ‘8)% & o
X O N Y 1 < A W & . . . . : .
N <<Q, oy & Q\. [ [=To Dac 17 Jem 12 Feb g FAEr 12 apr e Kay "8 Jurt 18 Jul e
R W & S ACit (O Neverbar 2010 52
q nap—r -fl\.y ‘\-!,, TVNUVUOCITITIVUOUT & VALY



UNIVERSITA
DEGLI STUDI DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS

FIRENZE | 085N imzone | NS Lne

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

(o]

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

o kP, N W A~ U O N ®
|
|

I

]

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

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

of sent, high rate on execution 70

40 B %Viewed

MOBILITY_FEEDBACK
I B %Executed
I II
\

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

RPN

G “
&0
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc20Q==
Snap4City Survey results: Antwerp in a snap

Answers of the survey for Antwerp in a snap mobile app Sat 21 Sep 19:24

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

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

1

g a

on the Mobile e
q u eStI onnaire il © Facebook s witter © Linkedin ® YouTube Mobili h‘/ Transport © Emnmment/ weather Search © Routing & Pubthransport Enviroment
. nyen" mailbox @ Flyer/ mmmerciaf Other ture/Tourism = Othe ® Weather @ Places © Bike © Assistance @ MyPOI @ Other

Type of comments

Expected tools
iliar Apps

satisfaction on Innovation Level satisfaction on Data and content (5m) experience on Snap4City.org  (Em)

A/

App directly by the
Engagement tool

Detailed comments

News about Antwerp

P P

Ratel © Rate2 © Rate3 = Rated @ Rate5 Ratel © Rate2 © Rate3 = Rated @ Rate5

Intuitiveness level others similar Apps i i i (Bm) B public transport navigation
| don't have any idea yet.
Walking tours

| get the impression that not all environmental data is v

Ratel © Rate2 ® Rate3 ' Rate4 ® RateS Yes @ No Yes © No ® Maybe
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc10

Dashboard monitoring the Snap4City User Engagement Antwerp

M o) b I Ie Ap p: Data is based on activities performed on Antwerp in a Snap mobile App Sat 21 Sep 19:28:0:
. . #user... #users engaged trend total active days on a...
e Collecting the clicks o 172
. 72 - e
i D e S C rl b I n g t h e users 0 Jun 19 Jul 19 T‘:ﬁlafl.;:sz_ué:;;;ed_snap4city_antwerp: 72
. . days
communlty of users in #engagements created
. “8 total days on app
terms of the profile A e SR S WSS 1 -,
26. Aug 2.5ep 9. Sep 16. Sep 33 9 3
a S peCtS #tracking acquired @ Transportation | Assistance ® Enviroment days
A H 800 lish @ Italian nish rman
* Measuring the time PO T oo AR SR o
0
M Jun 19 Jul 12 Aug 12 Sep 19 -
spend, and topics of : : mean &) mean time trend —
. mean how long mean how long trend “
interest of the users, etc. 0
10.2 Bl ociindi s, SOPUUURIOV) 2 w
days ' 26. Aug 2.Sep 9.Sep 16.5ep minutes
0 . 3
how Iong distribution (gm) how long distribution A zsep 5= 16 see @
% 40 H mean ..[Em) mean active time trend
50
WAl 2 2 2 1 1 (8 gbe 2 o4, 3
o o 1 2 3 4 5 L T 8 9 0 mn -I.7 25 \NN\
© distribution .
1day © 2days © 3days mi nUtES o
how much time distri... how much time distribution =i Zsep #5=0 185
|/ -
24 16 ;é
0 W2 wl6, 3 4 4 7 7
108 1 2 3 4 5 6 7
© distribution
10minutes © 20minutes
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc20A==
Snap4City Survey results: Helsinki in a snap

Answers of the survey for Helsinki in a snap mobile app Sat 21 Sep 19:22:59

D a S h b O a rd #survey submitted How did you discover about Snap4city?  (5m) Appreciated domain Main functionalities appreciated

created to monitor ’\

in real time the /
submitted
answers to the
survey provided T
: q 2 eSti onna ire E‘g‘}’flygrf’maﬂbox Fn"rgr?"t—mmmekfgarf. ;oﬂl.':ei"rube Mobii tygTransp?rTfO:rf;:;r mment/wea!her L] Weatfren;h..f’?gc(g;ng .I::;J blrc;';}asng%t. E;FO?%TMF

On the MObIIe satisfaction on Innovation Level (zm) satisfaction on Data and content (zm) experience on Snap4Cityorg  (Em) Type of comments
App directly by the ‘ a A arsore
Engagement tool : W m

Let me think...
Ratel ® Rate2 ® Rate3 © Rated4 ® Rate5 Ratel ® Rate2 ® Rate3 © Rated ® RateS Yes @ No
intuitiveness fevel others similar Apps interested after spe'imntatm

2
o d

Ratel © Rate2 ® Rate3 ' Rated ® Rate5 ves O No

4
2

yves @ No ® Mavbe

Privacy Policy Cookies Policy Terms and Conditions @lr{mm [m | o d‘sNApdm "
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc2OA==

uNIVERSITA | DINIFO | DISIT ~
D EG LI STU Dl DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | BERtE ™ | RENEReL ong CITV
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Dashboard monitoring the Snap4City User Engagement Helsinki

M o) b| Ie Ap p . Data is based on activities performed on Helsinki in a Snap mobile App Sat 21 Sep 19:26:3
. . - #user engaged trend user's interests total active days on a...
» Collecting the clicks et
5 56 A 150
i DeSC rl b I ng th e users ° Jun@ Jul 19 Aug 19 Sep 19
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Some structures from Km4City model

SerwceMap https //serwcemap km4C|tv org

S A == v 3 T T~
-N; di Menu 5 2 e Lot g - : . - Nascondi Menu
. L CONS 20°

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

Seleziona una provincia:

FIRENZE bd
| | Seleziona un comune:

I Servizi Regolari I Servizi Trasversali -

search text into service

Giardino di piazza dell Indipendenza

Categorie Servizi

LINKED OPEN GRAPH

FIRENZE

De/Select All

Tipologia: Entertainment - Green_areas

& Actual Selection
(Servizio : PERGOLA

Digital Location

Indirizzo: PIAZZA DELLA INDIPENDENZA, 15
Cap: 50129

a DigitalLocation -
1 Lonsuiate

& controlied |_parking_zone

g

V1A BE! " =

LINKED OPEN GRAPH

servicemap.disit.org/WebA| rafo/ma

FERMATA : T1 ALAMANNI

LINKED OPEN GRAPH
Linee:

2

Previsioni Meteo per il comune di FIRENZE:

1 Martedi Mercoledi Giovedi Venerdi Sabato
K 9 & >
o ¥ o e
poco nuvoloso  pioggia debole € poco nuvoloso  poco nuvoloso velato
23°C127°C schiarite 20°C/33°C !
20°C/30°C

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

B ‘ Cycle_paths

A Gardens

1] Ej Green_areas

1 &Y Historical_buildings

4 B Library

B u Literary_cafe

A n Local_health_authority

E a Monument_location

i n Miigeim =

u Fresh Place

n Road Sensors
m Bus Stops

City: FIRENZE
Prov.: FI
Note: areeverdi238

Rimuovi dalla Mappa

FERMATA : PERGOLA

LINKED OPEN GRAPH
Linee:

14

19 23 31

Route:

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 ~
rRisultati della ricerca

[l Bus Stops: 21 - Linea Bus: 25
LA PIRA - PIAN DI SAN BARTOLO

6A

6B

OSPEDALE TORRE GALLI = NOVELLI

Dati Real Time al momento non disponibili

Direction:

lose

Areas, Bus Imes, bike, angs,m;rgm, RTZ etc.
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I+ . > O @ Education And Research : sculpture &
; : / g @
) ) P~ /12 O & Emergency
Favourites Chronology  Latest Reviews | . K Descrizione: Il Percorso del Principe termina nel
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> O O Financial Service \ Pwa @
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o D{\vﬂr_} T j > O B Health Care % | AT e B4 Annunziata
' 9> O B |ndustry And Manufacturing il ;:"": sq“gefgm
Inf ti About U . 2 stanza ©: m
i ot s 9 O B Mining And Quarryin i
i Indirizzo: § &= &
© » O & Shopping And Service ""
« 2 O & Tourism Service Vrieies | g Piazza Santissima
A i Annunziata
1 » O W Transfer Service And Renting Tipo: Sauares
“ ™ m ) Regione Toscana '
paarret Lot ' - Distanza ®:1949 m
Tutta la posta in un unico 2 =)
pposto DISPONIBILE SU Indirizzo: % =
-~
s00gle play
Calendario Posta >
prevede: Firenze (FI) (ZONA: A3) 4
Sereno RISCHIO TEMPI ALLERTA
e 30 e~ Scarica da D(;“\f;:r;f;o e | Trattoria Gozzi i}
S i IDROGEOLOGICO , - Tipo: Trattoria
, maggio 2016 i = BES @
A Y, App Store DRAULICO | M9TOS P | ciaLLo s f:_Li‘ i Distanza ®:1975 m
Microsoft Edge Roma s RETICOLO MINORE Venerdi 27
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. _ di Venerdi 27
Windows Store IDROGEOLOGICO | . agisitne
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Anteprima Sk.. | Tuneln Radio Twitter
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7 Sii-Mobility
Exploiting Km4City Advanced Smart City API 5""‘”""”’“’ 7

=

— Open Source: GitHub

— Multiplatform: exploiting Apache Cordova Framework

— Active since 2015

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

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

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

— Personalized menu, proposed POI for search

Reaching City Users:

— Alerting and notifications by location, by user behaviour

Snap4City (C), November 2019
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Search data: by text, near, along, etc.
— Resolving text to GPS and formal city nodes model

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

Events: Entertainment, critical and mobility

Public and Private Mobility & Transport, and
predictions

POIs, Cultural and Touristic info

Health services and predictions

Environmental information, heatmaps; values
Profiled Suggestions to City Users

Traffic flow reconstruction

Personal Assistant: PAVAL

User Engagement: goal experiences, and assessment

Sharing knowledge among cities =2 see Knowledge
base Management

¢ Su?

Snap4City

User: roottooladminl, Org: DISIT
Role: RootAdmin, Leve!: 7

@ Dashboards
@ vy Dashboards
A Notificator
0 10T Applications
My Perscnal Data
& 0T Directory and Devices ¥
W Knowledge and Maps ¥
Vicro Applicatiors
& External Services ~
© Data Set Mznager: Data Gate
< Resource Manager. Process Loader ¥
@ Development Tocls
B Studio Development
B ET. Development.
# Knowledge Base Graphs
< Knodedge Base Queries
4 Smart City API Docs: Swagger
« Internal API Docs Swagger

Testing API by Pestman
& source Code Access

& Managemert v

@ Settngs *

User Management and Auditing +
Help and Con

D Documentation and Art
My Profile ~

@ snapaCity portzl

@ kmecity pertal

@ DISIT Lab portal

Snap4City (C), November 2019

Mob:hty 7,

=

¢“SNAP/crry

Swagger

Smart City API Docs: Swagger

@ Selectaspec | Advancad Smart City API
Advanced Smar: City API
Kndcity Vieb App API
| Orion Broker K1-Kz Authertication API

Advanced Smart City API™®

ENTATION

Servers

[hltps://servlcemapdlslt.nrQ/WeDApvaafeIaplfw v

Services 4

/ Senice discovery and information

+ Service search nsar GP'S position - It llovs to retizve th set of servioss that ars near 2 given GPS positon. Tne services czn be fitered as belonging to specfic categaries (e.9. Accommodation, Hotel
Resaran, i . ofhaug specic ords nny el k. can asobe usedofra seies tathave 3 KT spala dscrpion na conans 2 S GPS psiion

+ Service search near a service -t llows 10 trisve the Set of SeIvicas that are near a given service idzntiied by fs serviceUri. The SeIvcas can be filered s beicnging to specii categoris (e.g. Accomodation
Fotel, Restaurant, etc. |, o having specific words in any textual fizd It can also be used to ind services that have a VKT spatial cescripton that cortains a specific GPS position

+ Service search within a GPS area - It allows to retrieve the set of services that are inside a rectanguiar area. The services can be fitered as belonging to specific categorizs (€.g. Aczomodation, Hetel, Restaurant,
&tc.), or having spcific words in zny textuz field

within 2 WKT described area - It zllows c reirieve the set of services that are inside a geagraphic region descrided using th2 Well Known Text (VKT) format. The services can te fitered as.

qries (9. Accomodation, Hatel Restaurant. etz.), or having Specfic worcs in any fexiual il

within a stored WKT described area - llows fo rerve ihe 2t of szivices that are insice a geographic ragion described using the Well Known Text (WKT) format, by referring to the WKT with an

identer provided when the WAT is stored. The & I Bty s G e NI RESIEL G mEL e by Sl s ean e
geometrzs can be retrved from the Serv e S mi S O D S s e e provided usng the hi/Aww mdcity 0rohvkt web service viich can
store a WKT ‘ro a shp fle cr providing cirecty the KT stin

+ Service search by municipality - tallovs to refreve he i e specific municpality. The services can b fitered as belonging to specifc categories (€.9. Accamadation, Hotel, Resiauran, efc
or naving specific words in any textual field.

+ Service search by query id - It alows 10 retrisve tha set of seivics associaled with a query stored using the Service WMap user interface.

+ Fulltext search - It allows ic reirieve the geolocated antities (not only services) tht match with a st of keywords. The results can be possibly filered to be within a specified distance from a GPS pasition, or within a
rectanguiar area or inside a WKT gzolocated area.

+ Service info - t alows {0 retieve information acout a service using ifs servicelJr as an HTML (format query parameter set o himi) or 2 machine readable JSON document (format query parameter set o json).

Parameters Tyiton |

Name Description
selection

string 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 o search

(query)

Usages & Sample values
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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

DIPARTIMENTO DI

FIRENZE | B&ENKuazione

NFO | DISIT

DISTRIBUTED SYSTEMS
AND INTERNET

TECHNOLOGIES LAB \—/\—/

1 swagger

Advanced Smart City API*<®

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

JJﬁlf

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).

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 :
for routing, navigation, ...

65 304
T A-Eplia
299 g9 4

 GeoResolution, Environmental data . “

149 | 399
B 331

epge . . 225 56 49 3 53 13 @ 5
* Mobility and Transport: public and private, ROweeiif R T b SRSl [ St R
public transport, parking status, fuel |
stations prices, traffic sensors, etc. Bl @S e aric
e Culture and Tourism: POI, churches, o. 0L O GG
museum, schools, university, theatres, %0 o TV N
events in Florence
 Environmental: pollution real time, 2. 0@ o@ B 0 WF
weather forecast, etc. oa. .. TH ¢ 00 “0gt
— Environmental data geo resolution B 8 ibe T o 09a X
& & s o Yol sz
* Social Media: twitter data © g Moo, 98 |
* Health: hospital, pharmacies, status
of the first aid triage in major hospitals, ... 00 5% 0 ® 2]
* Alarms: civil protection alerts, ; 84 o "Sae
hot areas, ... 2 D o6 :
3 156 = 3 "

Snap4City (C), Novembe

C SNAP4C|TV e

/f SM-MObIIIty //

@

59 @ Leaflet | Map



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

RTIMENTO DI
INGEGN
DELL’ |NFORMAZIONE

-——.
——

POI: point of interest
type: macro and subcategories

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

Description: textual, multilingual, with images, ...
Link to dbPedia, Linked Open Data
Links to other services

Real time data if any: sensors data, timeline, events,
prices, opening time, rules of access, status of
services, status of queue, etc..

See transversal services on ServiceMap
— Regular and in test platform

Snap4City (C), November 2019

S e & Sn-Mob:hty > C" SNAPciTy |2

;'DDDDDDDDDDDDDDDD

n
=

- Hide Menu

Regular Services | Transversal Services

w

ervices Categories
De/Select All
+

&

@ igitalLocation +
HappeningNow +
Path +

L

3

E Public Transport Line

@ Road Sensors

ﬂ Bus Stops

m Tram_stops

Train_station

g Ferry_stop

|:| Air_quality_monitoring_station
|:| Smart_waste_container
kd s
L

Smart_ gato

search text into service

results for each:
earch Range | 100 mt b

w | 2

b | g Y ! 67
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FIRENZE | &N Savazone

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

= n G =
DISIT
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

DT Services: M

r S"-M;’;"'t?// ¢“SNAP/ciry

\ Regular Services i Transversal Services

Services Categories

L4

\_

De/Select All
E Accommodation +

E Advertising +
@ AgricultureAndLivestock +

n Architectural_consulting

m Building_construction

@ Cartographers
Civil_engineering
Engineering_consulting
Other_specialized_construction

a Specialized_construction

u Surveyor
@ Technical_consultants /
=

g Cultural Activity +

El EducationAndResearch +

+| +

3 +

D Environment +

ﬂ FinancialService +

E GovernmentOffice +

ﬂ HealthCare +
IndustryAndManufacturing +
g MiningAndQuarrying +
ShoppingAndService +

u TourismService |+

ﬂ TransferServiceAndRenting +
ﬁ UtilitiesAndSupply +

E Wholesale +

m WineAndFood + ymber 2019

Jmmmmmmmm*\\

) | et d aY=Yo; ~
acro and subcathegory

20 Service Macro Classes

Service Class

v
=A commodation -

Agritourism

u Bepch_resort

m Bed and _breakfast
H Bodyding_house
E Camping

ﬁ Day_care_centre
u Farm_house

m Historic_residence
- W
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ervice Inftormation: ¢

o
AURORA TPL STOP : Piazza Stazione (Fr. Cc) &l Loggia San Paclo
LINKED CFEN GRAPH Vaibus LINKED OPEN GRAPH
Tipology: Accommedation - Hotel LINKED OFEN GRAFH I Tipology: CulturalActivity - Monument_location
Email: infoi@hotelaurora.info Lines:
Website: www. hotelaurora. info Address: VIA DELLA SCALA, 2
Phone: 055210283 FI-LU FI-VG Cap: 50122
Address: VA L. ALAMANHNI, 5 Mo available routes City: FIREMZE
Cap: 50100 Display Bus per page Prow.: Fl
City: FIREMZE Search: | Photos:
Time Line Direction
TOEEE00 I0TT0E-E0 T FI-LOT T Fiazzale Verdi

08:18:00 2017-03-20 FI-LL Fiazzale Werdi
Description: The rounded arches, the stone

10-09:00 2017-03-20 Fl-LU Piazzale Verdi skeleton and the Q|EZE{| temracotta medallions
recall the model of the Loggiate degli

0170320 FI-LU Piazzale Verdi Innecenti. The medallions in glazed temacotta

ZCS_1_D

LR by Andrea della Robbia and his sons Marco
SURS GRAPF? A ) 017-03-20 FI-LU Piazzale Verdi and Luca contain seven polychrome figures of
Tipology: TransferServiceAndRenting - Controlled_parking_zone
v Santi Francescani and two works of mercy
Address: VIA GUSCIANA —_ _— Criste conforta un Giovane and Cristo conforta

Cap: 50124
City: FIRENZE
Prov.: Fl

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

. i admired the expressive embrace between San
ata currently not available

{ uu Y Demenice Guzman and San Francesco d Assisi
g [ by Andrea della Robbia

Remove from map

5 4 v
| Glardino y
Torrigiani O

Snap4City (C), November 2019

Giardino di piazza dell Indipendenza

LINKED OPEN GRAPH
Tipology: Entertainment - Green_areas
Address: PIAZZA DELLA INDIFENDENZA, 15
Cap: 50128
City: FIRENZE
Prov.: FI
Note: sreeverdi228
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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 2019

ad SNAP4C|TV

& Su-Mob:hty 7,

/

0 H S s

Florence Bus | Tuscan Municipalities | Text Search | Events

- Hide Menu

Search by Text: | |

L)
Max number of results: Q H

|*Quck address/location search ‘

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

— [ via GIANDOMENICO ROMAGMNOSI, 3, FIRENZE

; EPROGRESSO 3 - S.R.L. - FIRENZE —

d EOPERA 3 S.R.L. - FIRENZE

A mEx 3 Gavinana - FIRENZE E
[ VvIA FRANCESCO DOMENICO ROMAGNOSI GELLO, 3, SAN GIULIANO TERME
[Jvia GIAN DOMENICO ROMAGMOSI, 3, ROSIGNANO MARITTIMO

_ []via GIAN DOMENICO ROMAGNOSI, 3, PRATO

' []viA GIAN DOMENICO ROMAGNOSI, 3, SESTO FIORENTING
ﬂROMAGNOLl PALMIRO - FIRENZE
DRomagnoli - FIREMZE

(L | [ VIA MARIO ROMAGNOLI, 3, PISTOILA

EPELLE'ITER.IA EVA DI ROMAGMNOLI LORENZO - FIRENZE
DCampo di calcio "Romagnoli - FIRENZE

ESTEFANO DI ROMAGMNOLI STEFAND - FIRENZE

] viA GIANDOMENICO ROMAGNOSI, 34, FIRENZE

[]via GIANDOMENICO ROMAGMOSI, 35, FIRENZE

[]via GIANDOMENICO ROMAGNOSI, 36, FIRENZE

[ viA GIANDOMENICO ROMAGNOSI, 19, FIRENZE

[]viA GIANDOMENICO ROMAGMOSI, 232, FIRENZE

[ via GIANDOMENICO ROMAGNOSI, 18, FIRENZE
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Each request or search in the Km4City model
can be referred to a point and a ray, to an area,
Alqng a polyline

Inside a closed polyline
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e Allow city users to

e Contributions can be:

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

UNIVERSITA DINFO DISIT a—.- ,
DEGLI STUDI DIPARTIMENTO DI olsgmsmE%SVSTEMS
FIRENZE | DS§iroimazione | TECHNOL OGILs LaB CI Ty GerEly 0 €

- r T o 1 | - - )
CINMPoOwering CJE/ Jsers f/su-Mobmty//

H

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

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

Save favorites
Share trajectories,
Save and Manage their own data, |0T data, etc.

used as feedbacks
moderated by a back-office personnel

Snap4City (C), November 2019
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/ ( ) ( Y . = @ : r | EI::tI\Im:‘;n:r\;al Opay Owesk ® month H Plautia Net. Arte
Yy @ - j _) _J _/ f J JJ f f f E J _j f J 6 80 events found. E .

ra arte
‘ Place: MUSEQ SALVATORE FERRAGAMO ad Arcetri

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

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

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

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

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

73

Snap4City (C), November 2019



wvess | DINFO | DISIT PR ol ; R
DROUSTUD! | ghsugron ™ | g prres ¢ sii-mobility ) v SNAPAciTy i
& g Vs r 7 or “ 2 f/’ é ‘ r / - -y . , r ‘ ‘ r r
o Ol B I O & 110} y > W VSl w §8 8 iy i 8 U= _ e e 8 B

Public Transportation, PT
— Getting tickets

- Getting bus stops, Iines; and tinrerres IUI uub,
train and tramline (GTFS, ETL, ...)

— Getting Tunnel and Ferry Status

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

— Searching the closest bus stops —
— searching for BUS stops via name —

] Hr2iv3 :
— real time delays of busses | ——
— Modal/multimodal routing for Pub. Transport
— Tracking fleets, trajectories, etc.
— Get connected drive data

VEN 29042016

Snap4City (C), November 2019
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upporting City Users using |
Prlvate Transport
— Parking status (DATEX 11, ...)
— Saving car park
— Getting closer parking
— 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

& || # Fuel Stations X

Closer @ Cheaperl: %

or Service as Hotel, Restaurants, square, etc. T
— Getting closer cycling paths
— Recharging stations: location and status “Lomne |
— Getting traffic information . >
— Heatmap where is safer to bike L

Snap4City (C), November 2019
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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 2019
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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: [

il |

Actual Selection
Coord: 43.7681,11.2537
Path to here

Path from here

Tourist_trail: Firenze Card (dist:0,0002)

Address: LUNGARNO DEGLI ARCHIBUSIERI, 18, FIRENZE

Tourist_trail: II percorso del Principe - The Prince s way

(dist:0.0000%

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

| “Path

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

|| Route via: | foot_shortest ~

Search Path

]
| 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 36m (12:44:30)
5. foot 16m (12:44:50)

an.aa.CC

Giardino
Torrigiani

Fortezza da
Basso

d
=
:_.?
& i
&

+¥ Mercato
Centrale

Giardino di Boboli  goree i
Belvedere

2.Vig

77


http://www.disit.org/ServiceMap




lfJ)?JCI}Y[ESTSL[}F_)P} QF(ITIE\J‘E Dlo DISTRIBUTED SYSTEMS K/ S M b I :: 4 Cl
FIRENZE | D8t kmazione | TECHNOLOGIES LaB I ’ = o ’ / ty // CITy — -pﬁm '
7 7 “YaYlal- . Y ..Y.. , i : )~ = -~ & p g e p 7 oy
y € : ¢ g g J J J

e Getting location and description of Point of
Interests, POls: culture and tourism first

— Location, images, phone, URL, etc.
— Get image, video, audio, ...
e Search for POls in areas and closer
* Get routing to reach location or POI by

Select a bus stop:

. Actual Selectio
walking downtown
Address: VIA DELLA VIGNA VECCHIA, 15, FIRENZE
Path from here | ere
. .
Tourist_trsil: Firenze Card (dist:0,0000 A
— searching Services along the pa T e sl CRibI
Tourizt_trail: 1| Giambologna - Giambologna (dist:0,0003
Tauriet temil- Santa Crace (dist:N.0001)
Path
AMI

e Search for location, full text assisted
* Leave a score, take a picture, etc.

Search Path

Snap4City (C), November 2019
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* Searching for pharmacies and e o L °fj° | ,;«
hospitals AT 1 , DA R
» Getting the closest hospital first = & FEEE SR SEs= . "

Pit vicini ®
aid locations and status —

Triage

222 s

o

* Getting real time updated —
information about the first aid g
status of major hospitals (triage) priniasey N =S

4 5°

Con Destinazione 0 1 0 0 0

In Attesa 0 1 0 0

In Visita 3 10 11 2 0

Oss. Temporanea 2 11 10 1 0

Casi in condizioni non gravi Totali 5 23 22 3 0

CODICE AZZURRO
NON URGENZA La prestazione sanitaria 20-03-2017 00:37
¢ differibile

S —

Casi con problematiche risolvibili dal

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

Snap4City (C), November 2019 80
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Getting weather forecast for the next hours and

days

Getting alert information from Civil protection

Getting air quality status

Getting Air quality via heatmaps,
heatmap animation

Computing Air quality indexes
Computing Air quality predictions
Getting pollination status

getting actual weather status:

temperature, humidity, pressure, rain level,

etc.
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Codice Allerta Meteo

Situazione attuale

irenze
ooooooo

oooooo

== Quantita Polline b 4
Pollen Firenze
< Stazione monitoraggio polline
+ Pollen Firenze x
< @ *xoi& R
Alternaria A
Amarantacee —
Castag —
Cupressacee/Taxacee 0.7 _—
Fagac —
Frassino v
Graminacee v
Oleacee v
Olivo v
Pinacee ——]
Plantaginacee 3.0 —
Poligona 0.3 —
Quer: —]
Urticacee v
81
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Personalized suggestions

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

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

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

Snap4City (C), November 2019
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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 g S S :
— More sustainable habits |- ~ e

— More healthy habits, etc. | ——

— Get feedbacks ] rm

— Provide bonus and prices, ... e

— Send alerts, ... . o ——

Snap4City (C), November 2019 83



Your Personal
Assistant for
navigating in the city

Ask PAVAL to get
help and information
about the city
services

ITA, ENG

Active on Florence
and whole Tuscany

Mobile and PC

UNIVERSITA oo S ay
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I
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UNIVERSITA
JEGLI STUDI

DINFO

PAVAL: Your personal city assistant

F N
se

“ Ciao Paval

Ciao! Come posso aiutarti? Puol
vedere un esempio oppure iniziare
11:38 subito chiedendomi qualcosa.

Vigsmmd
Yy
o

Firanze
~ LeClirey,

A

B @ 5 2
“ vorei mangire un gelato

Ho trovato questi servizi
che potrebbero
interessarti: Gelateria. I
risultati sono  mostrati
sulla mappa nei dintorni
della tua posizione.

3
e

1.6 Q¥
Via Cunda Spadal
_Vale Filppo Stfarz

NG

‘ 4 < Z 1139
== Results x

e

Marphin Group S.r.l.
-» Gelateria

L'erta Del Bau Di Mannini Roberto
- Gelateria
©s56m

Seven Brothers S.rl.
= Gelateria

vorei mangire un gelato
@

ITA ~

11:38

o

11:39

Submit

https://assistant.disit.org

Snap4City (C), November 2019

kw4 ciry)
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<+ Results

~ .-

17:41

N
-

17:41

| need

Around you
Suggestions

B Ristorante Enoteca Il Portale
-» Restaurant

& Ristorante Enoteca "Il Portale"
-> Restaurant

®1m

& Ristorante Lounge Bar Deanna
-» Restaurant

Prova a chiedere qualcosa di meno

specifico.

"‘ I need a restaurant close to the station

I found these services related to your
search: restaurant. The results are
shown on the map near Stazione in

Firenze.

a restaurant close to the station

Last Recommendations |

O

17:41

S

Submit

84


https://assistant.disit.org/

(@)]
i
o
(V]
| -
()
o)
e
(]
>
O
=2
S
>
|
(@)
<
o
©
[
(9]




UNIVERSITA | IDINIFO | DISIT Py
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS @
FIRENZE | Btz | 285 NGIEEEs Lae CITY Lz

\ A} - | . L = - A Y. P : r -~ ‘ > P - - P
Web and Mobile APP Dj/jJijij/ [0 generate
Mobile Apps | Web App HTML5

Embed into Web pages

=] todo? =
== kM8 cITY
pwfm N ACTTD\ __ Disvibuted Systems and it Tochnologis Lob oif
- D (R T it oo imigunceand echaciopis b £l | Fivinze
Y 356 1) | Depariment of iformation Engineering (DBFO) fo oo
e | BT e bcerens %97 Univensity of Florence e | e
- http://www.disit.dinfo.unifi.it

.
KMACITY SERVICEMAPEMBEDDED

KM4CITY SERVICE MAP EMBEDDED

Bl ]l

E W= = = = DISPONIBILE SU 4 O

P> Google play

£ Scarica da Mesttig | foms Bt ol | 0

ey L A T o |fERENEET: A
Zle=— = D e & App Store ol P

. Tewhiiede | - W
2 - ol Rl | fore - s La Scaricada
i S ‘ a Windows Store

Km4City Open Developer

=1
B & X & & Source

e s s,

examples

Q== === e .
= - - C B NR dev. tool kit

wpert

Mobile Application @ Swagger ServiceMap

Monitoring n
Administrator \=
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- ||| Florence Bus | Tuscan Municipalities | Text Search | Events |

Search around
a GPS point

Westher Forecast for Muckety of - FRENZE

Sunday Monday Tussday wednesday Thursday

ity b ran

Hige Menu

es | Transversal Services ||

7| @ path +

0
¥| ) public Transport Line
7! § Road Sensors

7] @ us stop
N. results for each: 200 =
Search Range 00 Mt~
Q »

1) services 35 of 35 available
[ Bus Stops: 13 of 13 available
@ Road Sensors: 2 of 2 available

72 Bus Lines Found,

ion: NAVE A ROVEZZANO = NUOVO PGNONE

SORGANE - NUOVO PIGNONE

MAGENTA -» STAZIONE VA ALAVANN:

- || [Fiorence 5us [ Tuscan Municaites | Text Search | v

L4 select a time interval ©Day ©Week © Month

Ot Cors)

[ Regutar emé‘[ Transversal Services |

arch toxt mto se
Services Categories
o/Select Al

tion +

AgricultureAndLivestock +
CivilAndEdilEngineering
Culturalactivity +
EducationAndResearch %

HealthCare +
IndustryAndManufacturing +

TransferServiceAndRenting +

Weother Forecast for Uucpalty of FRENZE

Sunday Monday Toesday  Wednsssay  Thursday
an
ot rain and e tontrain rastorm

oty
werawe

sunny inerves

Total number of results: 2231

SR Y T ® | T oo

—-l -"unllll
o --l

utilitiesAndsupply +
Wholesale +
WineAndFood +

CUAEERURRRREEREEEREER™
a3

|| . cosums: o timt ~
| Qi&io -
205 260 |

| rSemchRosuts————
‘ 10 Services 2231 of 2231 available
| %

shaw All m ﬁ -'--m»s.,..q

S meo =

J e

ation

APl call g

Smart
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¥ Giardino Di Boboli

Tipo: Digital Location

Descrizione: The Prince s Way ends in the Glardino
di Boboli, near the Grotta del Buontalentl, that Is a
very masterpiece of the Mannerist architecture and
sculpture

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

Mobile Apps

Q =
& O C

Accommodation

Choose

UJQ’

Tutta la posta in un unico
posto

Posta [~]
Sereno & m
3°

Roma

se ﬂémg

Tuneln Radio Twitter

Distributed Systems and Internet Technologies Lab
nd Lab

D ! ‘t» of
University of Florence

Indirizzo: VIALE D! http.Ilwww.dlsit.dinfo.uniﬁ.it
FIRENZEFI § &

HOME  ABOUT RESEARCH INNOVATION

KMACITY SERVICE MAP EMBEDDED

(DINFO)

EDUCATION AND COURSES HowTO l .

W

G 3
‘
o \

Embed into Web pages

DISPONIBILE SU

gle play

Scarica da

App Store

Scarica da

Windows Store

beL corso

I | Leaflet | Map data © OpenStréetMap contributors, CC-BY-SA, Imagery © Mapbox

http://www.disit.org/6873
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* based on Km4City engine on the back
* documented: https://www.snap4city.org/drupal/node/404

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

— just Dashboards directly exploiting data on graphics and/or

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

Snap4City (C), November 2019
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o | DINFO | DISIT L. .
v ;1 - i ) B Mobilty, parking
DEGLI STUDI | S5 ariventooi DISTRIBUTED SYSTEMs  Massa - Carrara =
FIRENZE | Neeonesia AND INTERNET
DELUINFORMAZIONE | TECHNOLOGIES LAB e

Pistoia

AR

=

&/ ' - < = -y, 7 o=y Ik ~ ~ Viareggio Prato
INTU IS J/T"'K"__CJ,

Pisa
Empoli

At different levels:
—Among cities/regions

—

—Among data providers = — = | &

—Among Operators
By Means of: Nt
—Smart City APl = Apps 2
—Km4City Smart City C

. —
N

Ontology (
—Dashboards/data analytics

)

Snap4City.(C , November 2019 %

Static, Slow and Real Time data flows

Cloud

DISCES -- Distributed and parallel architecture on

Big Data Analytics

Service Tools

Km4City Smart City API

'

Static, Slow and Real Time data flows

Cloud

DISCES -- Distributed and parallel architecture on

Big Data Analytics

Service Tools

Km4City Smart City API
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: a=m °* A Mobile App may refer to one Smart City
Sserwceg_'ap g ¢ API Server (for Area 1) via SUPER and
mﬂl R ” ¥ receive data from the Federated SUPERS

(Area 2) if navigation, queries, etc. are
leading to discover out of the addressed
KB.

— SUPER can be used for creating redundant
and/or balanced distributed solutions for
Federated KB. See Area 2, the two KB in the
front.

— Federated SUPER ServiceMap can have
overlapped KB even totally.

— A Mobile App can be developed to support
multiple Smart City API servers, for
balancing and

(=]
ServiceMap ¢ * The usage of Super (ServiceMap) is not
) ;

ServiceMap
Smart City API

ServiceMap
Smart City API

Smart City mandatory so that separate services can be
API produced as well

o * SuperServiceMap and ServiceMap presents
Rar by the same Smart City APIs.

Snap4City (C), November 2019
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Federated ServiceMap and Smart City API

To improve scalability, fault tolerance and 2#\?«:':}
federation among cities:

— One entry point Smart City API for all zones

— Multiple Knowledge base See performance assessment
At different levels:

— Among cities/regions y 72’
— Among data providers, Operators é?

By Means of: %6

— Smart City APl = Apps .
— Smart City Ontology ‘
— Dashboards/data analytics

— Organization independent , ‘ .' =
0 O° =

SnapA4City (C), November 2019 2 92
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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), Helsinki, 26 Sept. 2019.
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https://www.km4city.org/swagger/external/index.html
https://www.disit.org/superservicemap/api/v1
https://datagate.snap4city.org/organization
https://datagate.snap4city.org/harvest
https://www.disit.org/superservicemap/api/v1/wfs
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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.

Snap4City (C), November 2019
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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 2019
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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}
]
b

Snap4City (C), November 2019
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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,
descrizione: Lista delle citta italiane,

Citta italiane

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

Snap4City (C), November 2019
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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

Snap4City (C), November 2019
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Mobile App Sii-Mobility
l User Interface J Cordova
IBRIERIERIEREIE] WebView
= L
2ll af |2 £ N k5 Based app
ollEl] Sl & s||= =1 2% sl |21zl ® .
HIEEIEIERIFEIEIB IR IRIEIBIEIBIB IR IR - 1l : - S in HTML,
AN EIEIEIRBRIEHIEIBREIBEIBEIBIEIBIBIEIE I I I e =
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HIE o ellal| S]] = g = Bl E 2 3 E E : : b=
= sl | S| | = =||Z]||8]] = = Java Script
&
@ @ @ WebView
Smart City API, Conditional Access System Plug Interface in
- Wiem JavaScript
Support of Integrated Interoperability 0:) = L
I Big Data processing grid = _'é" T
& £ = = 5 5] 2 S
- Algorithms 5 = 3 2 = £ R 2 5
= vy 0 = =T i) (=
, s & - =l | = £ w @ &
ETL: data v 2 ) S o 8 o % o
= ingestion Internal and external data 3 a =~ % = E’ - E’ g E‘
e, ———— 1 algorithms / processes = = Eo:l) — — —
Modul_lle based 2 I l N HW
Data soac® Algorithm Loader: O
Data provided ETL and/or Java
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In the slides following there is an example of how to add a
module to the app.

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

free parking lots for each car park found

Snap4City (C), November 2019
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* Files required for creating a new module are as follows

A Javascript file containing the logic

ExampleModule,js
Tipo: File JawvaScript

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

exampleModule.labels. * json ) ) .
Tipo: JSOM File P> included in the new interface

exampleModule.principalMenu.json
Tipo: JSOMN File

9 9 [

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

Snap4City (C), November 2019 103
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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 » siiMobilityAppKit *» www * s » modules » parkingSearcher
%j ParkingSearcher.js
Tipo: File JavaScript

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

lj‘ parkingSearcher.labels.eng.json
o Tipo: JSON File

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

lj‘ parkingSearcher.labels.ita.json
e Tipo: JSON File

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

lj‘ parkingSearcher.principalMenu.json
e Tipo: JSON File

SnapA4City (C), November 2019 104
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* Field descriptions for creating buttons in the main menu

This field contains the callback for the new

“callback™: "PrincipalMenu.hide(): MapManager.centerMapOnGps():". rT1()(le|€3.
"iconId": ",

"iconClass™: "icon ion-android-bus"”,

"iconFontSize™: "41px",

e The present callbacks should be left,

"imgSrc": "img/ticketmenu.png",

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

"text": "P",

[TextPontSize’: "38px”, and to center the map on the GPS
"textColor™: "#CCeeee",

"captionId"”: "principalMenuParkingSearcher",

"captionTextId": "moduleParkingSearcher",

"step™: true,

"stepId”: "eventsBadge”,

"ribbon": true,

“ribbonId™: ",

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

"removed”: false,

“index"™: @

parkingSearcher.principalMenu.json
Snap4City (C), November 2019 105
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"callback”: "PrincipalMenu.hide(); MapManager.centerMapOnGps();",
“"iconId": ",
“iconClass™: "icon ion-android-bus™,
"iconFontSize": "41px",
"iconColor": "#CCOeeo".
"imgSrc": "img/ticketmenu.png”,
": "37px",

dp Or v DI I o =
“captionTextId”: "moduleParkingSearcher™,
"step™: true,
"stepId": "eventsBadge",
“ribbon": true,
“ribbonId™: ™™

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

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

parkingSearcher.principalMenu.json
Snap4City (C), November 2019
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These blocks of fields are mutually

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

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

"callback”: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", These blOCkS Of flelds are mutua"y
“"iconId": ", . )
Ljconclass’: [ieon don-endroid-bust, exclusive. Allow you to choose the icon
iconFontSize™: px",
e PpT o —— that will identify the button that you are
e — creating. This icon can be chosen as an
exroton s seconen image, a t.ext., a glyphicon (Bootstrap) or
onTa ; AT ionicons (ionicons.com).
"captionTextId”: "moduleParkingSearcher’, . . ]
ZI;E:E;;,,?"‘;;Z;fentssadge,, N.B. Field iconld can be useful if you plan
Lripon’s trus to edit the selected icon dynamically

"ribbonStyle": "background: #336633;bac’ ,round: linear-gragent(#33FF33 0%, 6633 100%);"
"ribbonText":

"removed”: false, (o I:’

index": @

Trasporto Pubblico Biglietti Bus Parcheggi

parkingSearcher.principalMenu.json
SnapA4City (C), November 2019 107
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* Field descriptions for creating buttons in the main menu

"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", . . . .
“iconId™: "", captionld serves to indicate the container
“iconClass™: "icon ion-android-bus”, .

"iconFontsize": "a1px", tag of the text that is located at the bottom
"iconColor"™: "#CCoeee",

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

"imgHeight": "37px",

"text™: "P",

"textFontSize": "38px", - . d .
"textColor™: "#CC0O0D", captionTextld indicates the name of the field
"captionId": "principalMenuParkingSearcher™, g * .

e T e in labels.*.json whose value is the text to be
"step™: true, o . . .

"stepId”: "eventsBadge", inserted in the previous container.

“ribbon": true,

“ribbonId”: ",

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

"ribbonText™:

"removed”: false,

"index": ©

parkingSearcher.principalMenu.json
Snap4City (C), November 2019 108
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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();", .. . .
"iconrd”: "7, user badges containing information related

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

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

"imgSrc": "img/ticketmenu.png”,

"imgHeight": "37px",

"text™: "P",

"textFontSize™: "38px",

"textColor™: "#CCeeee",

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

"stepId": "eventsBadge",

“ribbon": ~ue

“ribbonId™

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

"removed™ :

"index": ©

parkingSearcher.principalMenu.json
Snap4City (C), November 2019 109
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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();", .. . .
"iconrd”: "7, user badges containing information related

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

"imgSrc": "img/ticketmenu.png”,

"imgHeight": "37px", p—

"textFontSize": "38px", Naviga

"textColor": "#CCeeee", :

"captionId”: "principalMenuParkingSearcher"”,

“captionTextId”: "moduleParkingSearcher™,

"step™: true,

"stepId": "eventsBadge",

"ribbon": true,

“ribbonId™: ™,

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

“ribbonText™:

"removed”: false

"index": ©

parkingSearcher.principalMenu.json
Snap4City (C), November 2019 110
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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();", . . . .
riconzd”: "7, and the insertion of the buttons in the main

“iconClass™: "icon ion-android-bus”,

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

"imgSrc": "img/ticketmenu.png”,

"imgHeight": "37px",

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

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

“captionTextId”: "moduleParkingSearcher™,

"step™: true,

"stepId": "eventsBadge",

“ribbon": true,

“ribbonId™: ™,

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

"ribbonText™:

"removed”: false,

"index": ©

parkingSearcher.principalMenu.json
Snap4City (C), November 2019 111
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"callback”: "PrincipalMenu.hide(); MapManager.centerMaponGps();", Jty Vvhat do you want to do? P=# What do you want to do?
‘iconld": ", —
“iconClass™: "icon ion-android-bus”, EED Q = D:D P:infm
"iconFontSize™: "41px~, iae ey bap Search intarest
"iconColor™: "#CCeeee", T % L o 24 D‘@;-T
"imgSr‘c": 'Iimga‘fltiCkEtn‘lenu' png": Events Settings Abou;Us
"imgHeight": "37px", HEE L =4 §%$1'

"text™: "P"; Events Settings About Us

"textFontSize™: "38px™, | Hide |

"textColor™: "#CCeeee", P _*

"captionId”: "principalMenuParkingSearcher"”, cor ok oxample

“captionTextId”: "moduleParkingSearcher™, [ |

"step™: true,

"stepI "eventsBadge",

“ribbon": true,

"ribbonId™: ",

"ribbonStyle": "background: #336A27,_ackground: linear-gradient(#33FF33 0%, #336633 180%);"

“ribbonText": "Beta",

"removed”: false,

"index": @ c ”

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

* |f the menu already has a button with the same captionld, the
first is replaced with the new one.

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

: : - , o What d t to do?
"callback": "PrincipalMenu.hide(); MapManager.centerMapOnGps();", AT at do you want to do

"

"iconId": .

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

"text™: “LP",

"textFontsSize™: "38px", Q o
"textColor"™: "#CCeeee" 3 Naviga Impostazioni Informazioni

"captionId": "principalMenuParkingSearcher", p -
"captionTextId”: "moduleParkingSearcher”, H—
"s'tep": N "_,  bbidd remote poi
"stepId”: "",

"ribbon": true

"ribbonId™: ",

"ribbonStyle": "background: #CC@000;background: linear-gradient(#FF6600 ©%, #CCOE08 180%);",
"ribbonText": "NEW",

e Label missing

"index": @

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

label.ita.json Three important things to check:

“principalMenu®: {
"moduleParkingSearcher"”: "Lista Parcheggi” H . . .
label.fra json  Languages shall be indicated by 3 characters: ita,
Iabel eng json "pfnil:::;i?iiZi:::J;;éQ(Ear*(h@r*"' "Liste parkings™ deu' esp' fra' eng
: * The label for the button must be contained

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

H "moduleParkingsearcher™: "Lista de Aparcamiento™
label.deu.json . g P

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

"principalMenu”: {

"moduleParkingSearcher"”: "Parkplatz Liste"

115
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e Description of label.*.json files

label.ita.json
{

“"principalMenu™: {
"moduleParkingSearcher™ "Lista Parcheggi”
+
"callback™: "PrincipalMenu.hide(); MapManager.centerMapOnGps();", ]
"iconId": "™
"iconClass": s {
"jconFontSize™: "™,
"

"iconColor"™: -
o

"imgSrc": » 3
"imgHeight™: ™" ¥

e S label deujson »(captionld).html(
"textColor™: "#CCo00", f labels.principalMenu|

"captionId": "principalMenuParkingSearcher" "principalMenu™: { .

"captionTextId": "moduleParkingSearcher", } [mosy S SFork ngsearcher ] "Parkplatz Liste Capt 1onTeXtId] ) ;
"step™: "7, -

"stepId”: """, /

"ribbon™: true label.fra.json

"ribbonId™: N i

"ribbonStyle": "background: #CC0000;background: linear-gradient (#}] "principalMenu®: {
"ribbonText": “"NEW" "moduleParkingSearcher': "Liste parkings"
- >

label.eng.json

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

"removed™: b
"index": © H

label.esp.json

1]
"principalMenu”:

pa rkingSea rcher-principalMenu_json "moduleparki earcher™: "Lista de Aparcamiento™
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e Description of label.*.json files

"callback": "PrincipalMenu.hide();

"

"iconId":
"iconClass":

"iconFontSize":

"iconColor":
"imgSrc": "
"imgHeight":
"text": "LP",

"textFontSize™:

wn

>

"o

38px",

"textColor"™: "#CCoeee",
"captionId™: "principalMenuParkingSearcher"”
"captionTextId": "moduleParkingSearcher",

“"step™:
"stepId": "",
“"ribbon": tr
"ribbonId™:
"ribbonStyle™:
"ribbonText™:
"removed™:
"index": ©

"background: #CC@8e8;background: linear-gradient (#}

"NEW",

parkingSearcher.principalMenu.json

MapManager .centerMapOnGps(); ",

label.ita.json
{

“"principalMenu™: {
"moduleParkingSearcher™

+
Y
label.eng.json
{

"principalMenu": {

"moduleParkingSearcher' :

}
)]
label.deu.json
{
"principalMenu”:

"moduleParkingSearcher™

)
i

label.fra.json
{

“principalMenu™: {

"moduleParkingSearcher

}
b
label.esp.json

1]
"principalMenu”:

f
1
"moduleParki earcher™: L]

Snap4City (C), November 2019

"Lista Parcheggi”

“"Parkplatz Liste"

"Liste parkings"

SNAP/crry

!ista Parcheggi
' Car Park List

arkplatz Liste

iste parkings

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

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

%”‘I ParkingSearcher.js TODO

Tipo: File JavaScript

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

lj‘ parkingSearcher.labels.eng.json
o Tipo: JSON File

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

lj‘ parkingSearcher.labels.ita.json
e Tipo: JSON File

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

lj‘ parkingSearcher.principalMenu.json
e Tipo: JSON File

LA KL
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* Functions contained in ParkingSearcher.js

h : function . .

T ication. pesetInterface()s Closes any previously opened menu, shrinks
MapManager. srjowMenuReduc<_:.-Map( "HT o+ Par‘kingSear-(_:her'.idMenu); the map to d|sp|ay the menu, hides the button to
$("#" + ParkingSearcher.idMenu + "Collapse™).hide(); . . .
ParkingSearcher.open = true; reduce the menu, since it will open already
InfoManager.addingMenuToManage(ParkingSearcher.varName) ; d d
application.addingMenuToCheck(ParkingSearcher.varName); reduced.
application.setBackButtonListener();

1 . . . pe d

Recording to other variables to get notifications
hide: function () { VVhen'
$("#" + ParkingSearcher.idMenu) .css({ "z-index': "1©©01" }):; :
MapManager .reduceMenuShowMap("#" + ParkingSearcher.idMenu) ;
InfoManager.removingMenuToManage (ParkingSearcher.varName) ; o users press the back button

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

users change the device orientation
must be closed the menu opened by this module
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* Functions contained in ParkingSearcher.js

show: function () {

application.resetInterface(); Does the opposite functions to

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

ParkingSearcher.open = true; reset the z-indexof the menu

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

¥

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

ParkingSearcher.hide();

- occurrence of an event among those described

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

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

users press the back button

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

, users change the device orientation

¥

must be closed the menu opened by this module

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

¥

¥
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refreshMenu: function () {

it ($("#" + ParkingSearcher.idMenu) .length
$("#indexPage™)

append(“<div id=\"" + ParkingSearcher.idMenu + "\ class=\"commonHalfMenu\"></div>")

1
I

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

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

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

Finally, the feature that allows the users to widen the menu by dragging the handler is added to it
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refreshMenu: function () {

it ($("#" + ParkingSearcher.idMenu) .length
$("#indexPage™)

append(“<div id=\"" + ParkingSearcher.idMenu + "\ class=\"commonHalfMenu\"></div>")
1L
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 throug

* Itis generated the html code with template ParkingMenu.mst.html and
element container.

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

e use of Mustache library.
ON ParkingSearcher.results and added to the
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* Functions contained in ParkingSearcher.js

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

¥

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

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

Globalization.alerts.servicesServerError.title);

Snap4City (C), November 2019

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

* will locally save the response

e will create the menu

* will show it.

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

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

'I:"par‘kingMenuExpar‘ldHandler‘" class="grippyContainer grippyContainer-horizontal™ style="text-align: center;" This defaUIt template Wi” Simply Show

class="grippy grippy-horizontal™ d

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

i class="glyphicon glyphicon-remove” Must have the same name aS the

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

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

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

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

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

ViewManager.render (
("#parki nu erTitle™) _html( b
Elchalizatio labels.parkingMenu.title) ParkmgsearCher.reSUltS,
b "#" + ParkingSearcher.idMenu,

"ParkingMenu");

id="parkingMenuInner” class="commonHalfMenuIlnner™

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;™

id="parkingMenuExpandHandler”™ class="grippyContainer grippyContainer-horizontal” style="text-align: center;" This template Wi” be Saved in the
i class="grippy grippy-horizontal™ di f I(j II (j t I t
class="panel-heading™ style="padding: @px 1@px;height: 52px; border: none;" O er Ca e « emp a eS)).
‘pull right™ onclick cingSearcher.hide();" 1
S elass"glyphicon glyphicon remover 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();"
i class="glyphicon glyphicon-plus” style="padding-right: 8px; color: #777; line-height: 52px;"

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

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

("#parki €
Globalizatio + .parkingMenu.title)
"principalMenu™: {
"moduleParkingSearcher”: "Lista Parcheggi™
3
“parkingMenu™: {

id="parkingMenuInner” class="commonHalfMenuIlnner™ title™: Parcheggi

by

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: O@px;border-radius: @px;™
1d7 parkingMenuExpandHandler™ class="grippyContainer grippyContainer-horizontal™ style="text-align: center;" ARPKIT
r class="grippy grippy-horizontal™ diwv -

9
i

"panel-heading™ style="padding: Opx 1@px;height: 52px; border: none;"
"pull-right” onclick="ParkingSearcher_hide();"

class="glyphicon glyphicon-remove”

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

) —
id="parkingMenuExpand™ class="pull-left"™ onclick="ParkingSearcher.expandParkingSearcher()
class="glyphicon glyphicon-plus” style="padding-right: 8px; color: #777; line-height: 52px;™ - ‘“7
id="parkingMenuCollapse"” class="pull-left™ onclick="ParkingSearcher.collapseParkingSearcher({);" 7(; / o
class="glyphicon glyphicon-minus"” style="padding-right: 8px; color: #777; line-height: 52px; ts'
“parkingMenuHeaderTitle”™ style="line-height: 52px;color: #333; ~ =
+ =
% ("#parkingMenuHeaderTitle™) _html( -
Globalization.labels. parkingMenu.title) % @ © OpenStreetMiap contributors.
== Parcheggi x

="parkingMenuInner”™ class="commonHalfMenuInner"

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

Snap4City (C), November 2019
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* The returned data are not sufficient to create the final JSON,

- _ _ - a0 _ = _

R -t == realtime information

v Services {3}
fullCount : 5

type @ FeatureCollection

— There are data from all car parks

v geometry (2} nearby, but there are
YRS T Peint few properties that are received

» coordinates [2]

type : Feature

name : Garage La Stazione Spa

tipe : Parcheggic_auto

typelLabel : Parcheggio auto

serviceType ! TransferServiceAndRenting_Car_park
hasGeometry

servicelUri @ http:/fwww.disit.org/kmidcityfresource/RTO4881782315P0

multimedia

id I
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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 ¢~%7-=5~ ~~'=**=*=-nly one car park

v Serwvice {2}

type ! FeatureCollection

T There are data from one car parks
geometry {27}
type @ Feature nearby, bUt there are
propsrtics {26) many properties that are received

id Tl

- "eal‘tlime 12%F
» head {27}
v results {1}

v bindings [1]

v freeParkingLots {17}

value @ 282

» cccupiedParkinglots {1}
B occcupancy {1}

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

search: fu
vanr parklngQuery = QueryManager.createCategoriesQuery([ 'Car_park'], SearchManager.searchCenter, "user"™);

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

T,

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

maxResults=100&

maxDists=0.3& The second function adds the URL
format=json& of the APl and makes the call. When the data
lang=it& has been received calls

geometry=true the error or success callback.
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 The second API can be call in the app with the following functions

searchInformationForEachFeature(response) { . .

( category response) { FOF eaCh car park |ISted IS
(response[category].features.length = ©) { o
ParkingSearcher.responseLength = response[category].features.length; ca"ed the API that rEturns dEtalls
ParkingSearcher.temporaryResponse = {

"Results”: {

l;llnt Parkingsearcher.responseLength, If there |S no car park |n the ||St |S
"type™: “"FeatureCollection”, . :
o ' called a function which doubles the
ir::;arl'in:'.thm.rAlrl'n‘:;par‘r-hl oadine(): radius Of the SearCh area until at

( i = ®; 1 < response[category].features.length; i++) { I t k e« o th I. t th
serviceQuery = QueryManager.createServiceQuery(response[category].features[i].properties.serviceuri, "app"”); east one car par IS iIn e list or e
APIClient.executeQuerywWithoutAlert(serviceQuery, . .
ParkingSearcher.mergeResults, radIUS IS 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) {
i I.,

for (var category in response) {
it (response[category].features != null) {
it (responsel[category].features.length = 8)
it (response.realtime != null) {
if (response.realtime.results != n {
if (response.realtime.results.bindings[@] 1ul {
1F 1T+e hindin naal 1N I
response.realtime.results.bindings[@].freeParkinglLots.value;

nnca raasld
ponse[category].features[e].properties.freeParkinglLots
(response[ category].features[@].properties.freeParkingLots
response| category].features[@].properties.freeParkingLotsColor = "green”;
1 if (response[category].features[@].properties.freeParkingLots > @

> 28) {

response| category].features[@].properties.freeParkingLotscColor

1se {
response[ category].features[e].properties.freeParkingLotscColor

1
J

¥
ParkingSearcher.temporaryResponse[ "Results”™].features.push(response[category].features[8]);

s
u

Parkingsearcher.decrementaAndCheckRetrieved();

1
Jo

decrementAndCheckRetrieved: functioc { This function ContrOIS hOW many
if (ParkingsSearcher.responsel ength =E.;3-_) L . . . Ca”S have already returned the details
rkingsearcher.temporaryResponse) ;

F’ar‘kingSeal‘cher.resp(:nseLength;
ParkingSearcher.successQuery(
Loading.hideAutoSearchlLoadin
or returned error.

Snap4City (C), November 2019
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sQuery: function (
r responseDbject =

- (SearchManager.typeOfsearchCenter == "
MapManager.searchOnselectedServiceMarker

r {wvar 1 = 8; i < responseDbject["Results"].features.length;
responselbject[ "Results"] .features[i].id =
Hility.enrichService(responsedbject[ "Results"] .features[i], i};

it+) {
iz

at properties.distanceFromsearchCenter !=
at bB) {
anceFromsearchCenter - b.properties.

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

1 a.properti

ur‘e-:.sor‘t'-.':'_'_:' IE

distanceFromSearchCenter

responselbject[ "Results™] .features.sort(function (a, b) {
~eturn a.properties.distanceFromGPS - b.properties.distanceFromGPSs
1)s
1
J
responseDbject][ "Results
refreshMenu() ;

ParkingSearcher.results = silll's
ParkingSearcher.
ParkingSearcher.

MapManager.addGeolsONLayer (responseObject) ;

show();

ParkingSearcher.resetsearch();

Snap4City (C), November 2019
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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
i
nel panel-default”™ Y a in: @ Spx ] x Spx; color: #0808; text-decoration: none;™ onclick="InfoManager.showInfoAboutOneMarker("{{
trelative”

bottom: @px;
13 )
L e RN R R I F R LR B 1
style="margin-right: B8px; float: left; max-height: 92@px; max-width:
1} style="padding-right: 8px; fleoat: left™
yle="text-align: center™:>{{ H I 13

right: 1@px; font-size: 24px; color: {{

P L I v
id=""par 3

y-html{Globalization.labels.infoMenu.type)

Ty
r
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* Final version of the button with call to module logic

“"callback™: "PrincipalMenu.hide(); MapManager.centerMaponGps() SearchManager.search( Parkingsearcher’);",

wa dr ’

“iconclass™: ™", The search function of the
"iconFon

e variable SearchManager asks the

L user where want search
"textFontsize™

textioton® . "nccono0" (GPS, Manual or Last Service) and

"captionId": "pr cip Menu C 5 R
JcaptionTextId”: "moduleParki i then call the search function of the
"stepId” » H H H H
“ribbon”: trie, variable which is passed as string
“ribbonId”: c

"ribbonstyle "background: #CCeeee;background: linear-gradient(#FF6600 0%, #CCo0P© 100%);",

“ribbonText™: JEW™ ,

“removed”: ftalse,

"index™: @

parkingSearcher.principalMenu.json
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C" SNAP/city &

ParkingSearcher Module Finished

a8 What do you want to do?

Q

Scopri la Citta Interesse Ricerca

Trasporto

Pubblico Parcheggi

Naviga Impostazioni
—

o7 | @

Chi Siamo remote citta

B 2 x ~
== Parcheggi X
PY Parcheggio Stazione Fortezza Fiera
Tipo: Parcheggio auto

Distanza Q:409 m
Distanza ®:1877 m 256

Parcheggio Stazione Binario 16
Tipo: Parcheggio auto

Distanza 9:394 m
Distanza ®:2103 m

Piazzale Montelungo
Tipo: Parcheggio auto
Dlstanza Q:352m

Distanza ®:2073 m 52
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e TC5.16. Exploiting Smart City APl for developing Mobile and Web
Apps
e TC5.15. Snap4City Smart City APl Collection and overview, real time

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

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

e TC5.19. Using ServiceMap as a Tools for Developing web and mobile
apps and micro applications
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e US1. Using City Dashboards
e US2. Using and Creating Snap4City Applications with Dashboards

« US3. Using and Creating Developer Dashboards, AMMA dashboard, and/or Resource
Dashboards

e US4. Creating City Dashboards and related Event Monitoring and Actions
« US5. Discovering City Services Exploiting Knowledge Base via ServiceMap
e US6. Developing and using processes for data transformation

« US7. Data Analytics and related integration aspects

« US8. Using the Living Lab Support tools

e US9. Creating Snap4City IOT Applications, different formats, protocols, brokers,
communications

e US10. Using and Managing the Scalable Snap4City Infrastructure
e US11. Using tools/services of a secure and privacy respectfully solution
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* Documentation Smart City API
— http://www.disit.org/6991

* Ontology and KmA4City Tools:
— Http://www.km4city.org
— http://www.disit.org/6506 Ontology and documentation

* Snap4city is Open Source on GitHub as DISIT lab:

— https://github.com/disit
— https://github.com/disit/snap4city (mobile App kit)
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Thanks t(? 'the European Commissi.on for founding. All slides reporting logo of Snap4Ci.ty.https://www.snapl'lc'itv.org.of d SNAD4CITY

Select4Cities H2020 are representing tools and research founded by European Commission for the Select4Cities project.
Select4Cities has received funding from the European Research Council (ERC) under the European Union's Horizon 2020 SI:I - Hortzon 2020
101 ulil“ii

research and innovation Programme (grant agreement n° 688196) lEuropean Ulr:ion Funding
or Research & Innovation

TRAFAIR is a CEF project. All slides reporting logo of TRAFAIR project are representing tools and research founded by the EC on

CEF programme http://trafair.eu/

— _ _ - _ [l INEA CEF-TELECOM Project
Thanks to the European Commission for founding. All slides reporting logo of REPLICATE H2020 are representing tools and ) funded by European Union
research founded by European Commission for the REPLICATE project. REPLICATE has received funding from the European
Research Council (ERC) under the European Union's Horizon 2020 research and innovation Programme (grant agreement n®
691735).

Thanks to the European Commission for founding. All slides reporting logo of RESOLUTE H2020 are representing tools and

RN Horizon 2020
E, European Union Funding

= for Research & Innovation
research founded by European Commission for the RESOLUTE project. RESOLUTE has received funding from the European REPLICATE
Research Council (ERC) under the European Union's Horizon 2020 research and innovation Programme (grant agreement n® \\j |
) PR Horizon 2020
653460) RS FQSO|UE2 ,,‘ ',' ESroZpoenan Union Funding

e 2= = = = = for Research & Innovation

Thanks to the MIUR for co-founding and to the University of Florence and companies involved. All slides reporting logo of Sii- = ;
Mobility are representing tools and research founded by MIUR for the Sii-Mobility SCN MIUR project.

KmaA4City is an open technology and research line of DISIT Lab exploited by a number of projects. Some of the innovative
solutions and research issues developed into projects are also compliant and contributing to the Km4City approach and thus are
released as open sources and are interoperable, scalable, modular, standard compliant, etc.
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