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Work with US: Open 2 Grants for PHD Course

* https://www.snap4city.org/581

e 2 Grants from late 2023-2027 on:

— Study of Al tools for the automatic generation of scenarios for
the resolution of critical conditions in complex geolocated
structures.

— Deadline: August 7, 2023, h 13:00 CET

e 1 Grant from late 2023-2027 on:

— Study of artificial intelligence techniques integrated with
visual analytics and business intelligence tools at support of
Public Administrations decisions.

— Deadline: August 11, 2023, h 12:00 CET

Snap4City (C), September 2023
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* Certification of Participation will be provided to all the course
attendees

e Certification of proficiency will be provided to everybody would
like to get one. The Certification will be provided passing a short
interview

Snap4City (C), September 2023
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2nd part
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4th part
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7th part

8th
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Overview

Dashboards

10T App, IOT Network

Data Analytics

Data Ingestion
processes

System and Deploy
Install

Smart City API:
Web & Mob. App

Design and Develop
Smart Solutions
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e Course 2023: https://www.snap4city.org/944
— Introductionary course to Snap4City technology

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

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

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

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

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

Snap4City (C), September 2023
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Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

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

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

*  https://twitter.com/snapdcity

«  https:/fwww.facebook com/shapdcity

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

o Phone: +39-335-5668674

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

er.com/paoclonesi

w.facebook.com/paolo.nesi2

¢“SNAP/ciry

 https://www.snhap4city.o
rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf
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~SNAP4Tech ownload/video/Snap4Tech-
Development-Life-Cycle.pdf

Development Life-Cycle

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

From SnapdCity:

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

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

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

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

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

DIHFO ‘ Joll

idancnn | TEGRCLOGRS LA
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https://www.snap4city.org/d
ownload/video/ClientSideBus
' SNAPATeoh inessLogic-

Client-Side Business Logic
Widget Manual

From Snap4City:
« We suggest you read S

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

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

PlatformOverview.pdf

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

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www.disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674
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* You can: |8
— Access on basic Tools o 1T Device) ==

— Access to a large volume of Data

IF
— Create Dashboards 1 A OUknee to g
. . ds Mor,
— Create |OT Applications becom: USto Pass 5 = in eep
i mlngfu/l t he ext Yo
— Connect your IOT Devices A &hts o / "€al ger fQO/e
. . . Nalytics, -~ PMeng, o, With fy,
— Exploit Tutorials and Demonstrations > Nachipq /ea’ SO for Dat.
rnj
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Developing in the smart city loT/WoT context

Smart Solutions Development Life Cycle
Analysis for Innovation (Co-Creation and Co-Working)

Design: Data, Data Models, Data Relationships
Design & Develop: Data Processes Proc.Logic / loT App

Design & Develop of Data Analytics

Design & Develop: user interfaces, visual tools
Visual Analytic vs Data Analytics: Client Side Business Logic Intelligence

Design and Control of Smart Applications
What is missing here and you can get from former course

Snap4City (C), September 2023
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Accelerating C*SNAPcrry

City Operators
7~ / Resource Operators
- J 9 agreements
networking
collaborations

Community
Building

Inhouse
companies

tutorials
Connect

10T/IOE

Upload context

subscription to

Connect external Tech
OpenData Services i .
crip p documentation oroviders
applications
. Manage .
City Apps & Dashboards, Data Ingestion and
Users personal User Engagement Analytic algorithms
services
Prorgpte Advanced Smart workshops
Applications & City API, Category
Dashboards .

Associations

Monitor

Produce City ) experiments
. City Platform Broduce A < IOTI:apST,'ILC:at:.ZZS&
Advertisers hackathons Dashboardsfor City T
Users -~ desk Corporations
events - ~ __ = Case
Large Llcensmg,. — — — Studies
Industries cele s partnerships Research
groups

Early Adopters Start-ups
Snap4City (C), September 2023
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Energy Environment
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Smart Applications
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Smart Applications can be easily developed exploiting the cloud infrastructure by
producing only:

— Processing Logic / loT App with almost no coding activities
— Data Analytics in Python or Rstudio

— Dashboards with almost no coding activities.

* = Orange parts of the previous figure slide are those usually developed,

— all the rest, is part of the provided microservices and infrastructure.

* Third party applications can dialog with the solutions via

— Smart City API, Swagger: https://www.km4city.org/swagger/external/ and internal for some...

— Brokers/loT Brokers, for example for NGSI Orion Broker:
https://www.km4city.org/swagger/external/?urls.primaryName=0rion%20Broker%20K1-
K2%20Authentication%20API

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

Snap4City (C), September 2023
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Data Models: Entity Models / loT Device Models, Smart Data Models, etc
Proc.Logic / loT App: data ingestion, adapter, transformation, wrappers, business logic,

° . i
transcoding, integration, interoperability, algorithms, etc
Data Analytics: algorithm and processing in RStudio or Python, ML, Al, XAl, etc

User Interface Design: Dashboards, client-side business logic, Synoptics, widgets,

templates, styles, etc.
Client-Side Business Logics (if any) realized in JavaScript on Dashboard widgets
Server-Side Business Logics (if any) realized in Processing Logic as Node-RED and

JavaScript.
and the data instances for the High-Level Types

[
Snap4City (C), September 2023
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£ & transformation, data models, ... Data Manager Brokers ,,., § 8 %
S
o
ug Any protocol and format Any protocol and format - — % 8 %
© . .
o Connectivity: wired, wireless (Lora, 5G, 4G, 3G, Wi-Fi, etc...), loT Edge, etc. =S, é O é_“

rotocol and format

I_Y_;I
PN B, External Soaal
‘ GIS
OO0 L= oo | oo [ o | aewns | S [ 25, | 00

09/23 Device Layer External Third Party Services

Any protocol and format
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Development Life Cycle
Smart Solutions
Agile: CD-CIl, Continuos Dev - Continuos Improvement

Sprint Sprint Sprint
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Development Life Cycle
Smart Solutions

Data Discovery
Data Modeling
Data Analytic

Userinterface +
Business Logic
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Userinterface
Dashboards

V
A

¥
J

-
=

Validation

Snap4City (C), September 2023

29



UNIVERSITA DISI
DEGLI STUDI DIPAR'TIM\I’EDIO RB% :l?:TEMS
F I RE N Z E B'S_E’CISI?FESFIRAMAZIONE lT\ggl-lﬂh\‘IOLOGIES LAB
Snap4City Tools
/S Entity Directory
- loT Directory

HLT & Data
Management

Data Discoygry
Data Modeling

Data Management
HLT-Data Inspector

¢“SNAPcrry

Knowledge and
Map, ServiceMap

Proc.Logic/loT App

Development
Tools + 10T App |

2t

‘ Data Processes ,
m ,
(_omsmatic %

‘ Data Analytic

Tables and
Documents

X
=

Userlnterface + ’A
Business Logic

([

' Data Analytic l
Special Tools

9@‘!‘%‘\
,‘ Proces§ing _
Logic /1o%-Apg v )

Userlnterface

\ Dashboards '/’

Dashboards

Development life
cycle manual

Management

Extra Dashboard

Widgets
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* The activities of Test and Deploy are performed into the
corresponding tools

— Processing Logic / 1oT App Editor Node-RED provides a button for
Deploy and a Debug console for testing
— Data Analytics are

* tested on development user interface on RStudio and Python
» Tested on Deploy when they are executed as container from loT Apps

— Dashboards are tested directly into the Dashboard editor and preview

Snap4City (C), September 2023
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* |sthe phase in which all components can be integrated and tested in
their integration on the platform ready to be used in production.

* The validation should be performed verifying:
— Functional Requirements
— Non functional Requirements

 The production process is very easy in Snap4City since implies to
provide access to the tools and services to final users you planned.

— The grant can be performed on Dashboard Management and on loT Directory,
and on Data Management for the data.

* Once put in production the Solution can be monitored in deep on
Dashboard usage, on data status, on loT App, etc. See Part 6 of the
training course.

Snap4City (C), September 2023
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Snap4City Mobile
Design velopment & Web Apps
Data Discovery Processing Development Kit
Data Modeling Logic /loT-App Test Deploy -g
© . -
— Application
Data Processes Data Analytic # Test Deploy & _ Requirem ents
/ .
Analysis 3 8 Ana Iys is
- O
Data Analytic Special Tools Test Deploy U ‘s . .
ot > Application
0 Development
Userinterface + Userinterface Test Deploy % b
Business Logic Dashboards E et : a r
v o
o =
(S
c
©
Production Validation %
< Publication
Production
Smart City Services Mobile and Web Apps
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. Powered by https://www.snap4city.org/d
~SNAP4Tech ownload/video/Snap4Tech-
Development-Life-Cycle.pdf

Development Life-Cycle

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

From SnapdCity:

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

industry.org

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

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

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

Data Discovery
Data Modeling
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Processing @ Deploy

Logic /loT-App
Data Analytic l @ Deploy
i I @ Deploy
@ Deploy

Data Analytic
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Business Logic
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A

¥
J

Special Tools
Userinterface
Dashboards

-
=

Validation
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* Performing workshops: Innovation Matrix by domain
e Entity Identification: which is the Dictionary
= Actors and their profiles (as Entity Models, loT Device Model): User, Operator, final
user, ict expert, decision maker, doctors, driver, etc.

= entities and their digital counterpart (as Entity Models, 1oT Device Model) for: Vehicle,
Analysis, Server, Client, Mobile App, parking area, etc.
= Entity Instances / loT Devices which are instances of the models as: City user XX,
Control Room Operator, Doctor Rossi, Cop 3726, Car FI796HG, loT Device XY, Trip 34,
Patient Health Record for Robert, etc.
= Modules or Tools of Third party or legacy tools: they are applications, servers, lIoT Edge
subsystems, well known services for data providing, gateway, brokers, etc., which should
interact some how with your solutions. They can be on cloud or on some premise, they
can provide you some External API, of some kind: WebServer, Rest Call, FTP, Web Socket,
MQTT, etc.
= External API: to interoperate with any other application and service / servers.
= External Services / Web Pages: to host into the user interface and Dashboards elements
coming from third party applications.
= Tools: which can be actual software or hardware tools, and also data analytics, algorithms,
procedures.

Snap4City (C), September 2023
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{he Dictionary or entities

Dictionary of Entities

Term DataModel or Module Responsible

Driver Healthiness DriverHealthiness Entity Model Dr. Rick Ross To be done To be defined
User profile A DriverA Entity Model

Vehicle Event VehicleEvent Entity Model

Remote Consolle MyQOperation Application J.T. Kirk To be done  lost

Columns in green are expected to be filled in the design phase

Snap4City (C), September 2023 41
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* For example: Let us now to suppose that we have to develop a solution for
monitoring Vehicles and Drivers. Each Vehicle has a profile description and
can be driven by a number of Drivers over time. Each Vehicle can
experience some maintenance and performs trips in the city area. A trip has
an official start/end and over time is described by its velocity, acceleration,
brakes, charging level, or thank level, etc. Each Driver has a profile and can
use a number of Vehicles to perform trips. During the trip also the Driver is
monitored for its healthiness, attention, etc., and before, during and after
the driving, periodically or sporadically may experience some Analysis to
certify its capability to drive in that moment and for the next days. The
Driver may experience some warning cases for healthiness, some tickets
from policeman, some warning for high-speed velocity or generically bad
driving, some problems from the vehicle’s status, etc.

Snap4City (C), September 2023
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legenda

Entity Instance

|:| Entity Model
, Register to
Entity Messages

with dateObserved iny

Data Model of the Driver
* Name: string

* Surname: string
 Age: number

*  Weight: number

* Phone: string

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Driver: user45

* Name: David

* Surname: Smith

* Age:45

* Weight: 78 Kg

* Phone: +49345096103

*  Email: david89@gmail.com

* NikName: Carl

* DriverAnalysis:
http://.../userﬁS{riveranalysis

M TR / *
Write SURWoO create I

cross re#rences

° il i I
. Err)aﬂ.:tn?g- o I'4 .(;6\
rlvc?r natysisit: DriverAnalysis: user45driver!nalysis \§ 3
ServiceURI e DriverlD: http://.../user45| real QIOQOQG kS
------ +  dateObserved: 12-03-2022T12:00:00 |~} .'ﬁ-{&?.
* Status: "none" §%§ N
* Location: null S ¥ O
SRR
) e Doctor: null ¢ EN
Beglste-r e « Tools: null ®
instantiate -

SnapA4City (C), September 2023
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DriverAnalysis: user45driveranalysis

* DriverID: http://.../user45

* dateObserved: 25-04-2022T12:00:00
e Status: "bad"

* Location: truck

* Doctor: null

* Tools: Eyetrack

4

New update on
user45dri!'/eranalysis by
sending dimessage

DriverAnalysis: user45driveranalysis

* DriverlD: http://.../user45

* dateObserved: 22-03-2022T12:00:00
e Status: "good"

* Location: room45

e Doctor: https://...............

* Tools: null


mailto:david89@gmail.com

legenda

|:| Entity Model

UNIVERSITA DINFO

DEGLI STUDI DIPARTIMENTO DI

FIRENZE | o&tReSKuazione

5 Register to

Entity Instan

Entity Messages

with dateObserved ~ INStantiate e
A2 Zz7 °

/\/\

Data Model of the Drlver
* Name: string
. Surggme string
* Age: number
*  Weight: number
- g

. Phone' string

Ema|I strmg

Register to/

instantiate

DISTRIBUTED SYSTEMS
AN ERNET

TECHNOLOGIES LAB
Drive @ /@/

* Name: Dz David
. Surna}Smlth

Reottos0,

* Age:d> -~ \%
Welght/78 Kg \
Phone: +49345096103 ~

Email: david89@gmail.com
. N|kName Carl ~

Write SURWoO create I
cross refrences

|
4 s
DriverAnalysis: user45driver!nalysis S
s Q N
* [ DriverlD: http://.../user45| real Q,o OQG kS
- \ dateObserved: 12-03-2022T12:00:00 |~ 7@..{&%’.
* |Status: "none" \S%&\ S
« (Location: null S ¥ O
SRR
e |Doctor: null ¢ S
o\

* [Tools: null

SnapA4City (C), September 2023

riverID: http://.../user45
ateObserved: 25-04-2022T12:00:00

° tatus: (O —
. cation™truck

. octor: null

. ols: Eyetrack

. Y 4

New update on
user45dri!'reranalysis by
sending dimessage

DriverAnalysis: usef45driveranalysis

* DriverlD: http://.../user45

* dateObserves 22-03-20221%2:00:00
e Status:

* Location: room45

e Doctor: https://...............

* Tools: null
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FIRENZE | S&\Skazione | TECHNOLOGIES Las
API, E | Services
APl, EXternal services

External API

and | Kind parameter |Credentials status Description, Swagger link,
name shape approach Postman, ...

CKAN

Columns in green are expected to be filled in the design phase

External Services

These info can be loaded on Snap4City platform to show them on dashboards easily

Snap4City (C), September 2023
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o Scenarios describing the application/task, textual definition, with some standard table

OR[,‘,}

=) ‘\/ /=
<
Jlmr\‘\

as UML. The scenarios have to refer to identified entities
o https://www.uml-diagrams.org/activity-diagrams-examples.html|

o Use Cases describing the different cases into the single applications, by using UML
formalization, there are specific Use Cases for each Scenario. Please focus on the most
relevant, those that are adding value to your solutions. The others can be given for

using identified Dictionary of Entities,

granted in a first phase.
Requirements by using standard tables
prioritizing them, setting mandatory/preferred/optional, functional and non-functional

first/second/third release, etc.

o Sequence Diagrams: for some of the critical aspects- For example for describing the
user interaction, and/or the interaction among major entities, putting in evidence which

is the Entity starting the dialogue with respect to the other Entities involved (e.g., a
client requesting data to the server, a device sending data to the broker). UML sequence

diagrams are a suitable formalization for the purpose

o https://en.wikipedia.org/wiki/Sequence diagram
Snap4City (C), September 2023
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Continuous Lines can denote
event driven, sync
communications... for example
by sending data on loT Broker
Dashed lines can denote Pull
data collected periodically.
Mainly Async. Communication
from Platform to Mobile
Devices

Coloured Dots are the different
devices data storage

¢“SNAP/ciry

Vehicle + Operator m Data Analytics

—O)

" O

g

Start driving \) Notify
change
OK <_ ~ = = | status
Jl - : activate :
R tivat
Monitoring [—> egéjfar'ng‘_/'} activate
. ——— Informa ) Returninfo ( parform
inform =] .
<~ tion... analysis
Stop driving Notify | ,ctivate final task
- __\> Change & assess
OK |<— - — =~ status l
Sumarize
- = and Report

inform

Informa
- .
tion...
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* Every time a data is
entered into the
Storage an event
occurs into the broker

* The server «Inform»
can be subscribed
from an loT App to
receive in push these
changes (red dashed
line)

—O)

X WL
¢“SNAP/ciry

Start driving \) Notify
change
isteri tivat
Monitoring [—> Regéjfa”ng. activate
Return info l'
Proc... [€ Perfo"_“
Q ﬁ — analysis
m
7
inform
=TT
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Vehicle + Operator Data Analytics

* Every time a data is ~
entered into the Start driving | Nt
change
Storage an event ok oo status

occurs into the broker v o _ -
Ve Registering |~ _~—>| activate L D

data . l,

e The server «Inform»

can be subscribed Proc... |emmarn into Perform )¢ @)
from an loT App to !

receive in push these informJe===""" 12 &

changes (red dashed

line)
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The driver on its Mobile App, he/she marks the start of the driving section, and the App notifies the
change of status to the platform via some broker, once performed all the needed verifications (taking

some minutes, may be).
The effective change and authorization to start is made accessible by the platform to the mobile app

which is requesting the status in pull (dashed line)
Then the mobile app starts to monitor the drive status continuously, and send new data (e.g., the level of

attention, the road taken, etc.) to the platform via some broker every minute
The arrival of new data may activate some data analytics to perform some analysis of the collected data

(red dots) and producing results on the platform data. In the case in which the process detected critical
conditions for the driver, the assessment procedure on platform may decide to send an event/message

(dashed red, in push from platform to clients) to the operator and driver via a Broker to warning the
driving of the lack of attention or for some wrong path

The event in push from platform to client could be a viable approach on some platforms and may have
some limitation on Mobile App in which the interaction paradigm can be changed in a periodic REST call

from the Mobile to the Platform.
Snap4City (C), September 2023
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the black continuous line (push) will be used to send some data on the platform broker with a REST call which has to be Authenticated and
Authorized according to the Openld Connect as explained later, and would be in the form of:

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

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

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

e viaregular Smart city API by category, etc.

o http://svealand.snap4city.org/ServiceMap/api/vl/?selection=59.581458578537955;16.71183586120606:59.62875017053684:16.
875171661376957&categories=Street light&maxResults=100&format=json

e Via Super

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

e Via Super by values

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

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

Snap4City (C), September 2023
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Legenda on REST Call 2/2

) G
e the red dashed line (push) will be used to send some data from the platform (from an Orion broker) to some stable IP client or
other machine for machine-to-machine communication

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

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

approach

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

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

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

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

* The external APIs of Snap4City are documented in Swagger

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

R i N (oo il S
Area Priority Entity involved Code
Operator The Operator has to be mandatory OperatorTool JavaScript
. authorized to register Drivers developed by xxxx on
GitLab ....
Driver The Drive can verify its optional Web and/or Mobile accessible YesIn Java
registration by putting Password App accessible for  as open with AGPL
to access to its data on the the Drivers source licence
solution
- OperatorTool Has to provide the list of pending
- assessment to be done

Columns in green are expected to be filled in the design phase
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Somehow related each other
* Protection, privacy, PENTest, GDPR compliance, ...
Scalability, performance, efficiency, cloud/edge/container compliance

Resilience, robustness
Modularity, flexibility, reusability, maintainability,

Portability, Openness, opensource
nteroperability, standards compliance

* Responsive, usability, ..

* Etc.
All largely covered by Snap4City platform
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* Despite the Snap4City platform provides a full range of Non-
Functional Requirements

— You can with your analysis and design produce poor solutions
* For example, it is not a good approach to:
— Collect user profiles and putting them public

— Collect data every 10 second of phenomena which change only once a
day

— Couple your web/mobile applications with server-side processes by

using synchronous communication in a context which is not synchronous
and neither real time
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* As a general remark:

Do not worry if at the first sprint of the above steps you forgotten to fill some
details. It is quite sure that, you have also provided some details that would
have to be revised/changed at the next iteration.

The suggestion is start developing from the core parts, which are the
production of Entity Instances from the Entity Models, the ingestion of Entity
Messages for the Entity Instances, etc., and detailing the most relevant and
innovative Use Cases with respect to the state of the art.

They would leverage the smart solutions to a new level, at each sprint.
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Development Life Cycle
Smart Solutions

Data Discovery
Data Modeling
Data Analytic

Userinterface +
Business Logic
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Userinterface
Dashboards

V
A

¥
J

-
=

Validation
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Snap4City Tools
/S Entity Directory
- loT Directory
Development AT & Data
Management

Data Discoygry
Data Modeling

Data Management
HLT-Data Inspector

¢“SNAPcrry

Knowledge and
Map, ServiceMap

Proc.Logic/loT App

Development
Tools + 10T App |

2t

‘ Data Processes ,
m ,
(_omsmatic %

‘ Data Analytic

Tables and
Documents

X
=

Userlnterface + ’A
Business Logic

([

' Data Analytic l
Special Tools

9@‘!‘%‘\
,‘ Proces§ing _
Logic /1o%-Apg v )

Userlnterface

\ Dashboards '/’

Dashboards

Development life
cycle manual

Management

Extra Dashboard

Widgets
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Design: Data Discovery
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* Performed by analyzing data from:
|. identified scenarios from the Snap4City Innovation Matrix
Il. main organizations, third parties (via interviews)
lll. other stakeholders (via interview and web pages)

IV. regional, national and international sources:
. open data portals, CKAN network, weather sources,
II. 10T networks, etc. via web pages and sites

V. Mobile Applications (via Snap4City API)

VI. Snap4cCity portal Https://www.snap4city.org
VIl. Data market.............

VIII. etc.

* Exploiting Snap4City experience, data and tools

* By following the Snap4City guidelines on Data Search on web and world
reported in the training course and on Snap4City.org portal.
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i ) License /
.. . Referen [Provid |endpoi [Authent|HL rotoc . Volum GPS o
Description [domain |S/ICO/RT I/0 [Type [Status s P HLT |Format|Size Rate foto |Condition of

[t er nt ication |protocol|ol e ed e
2
Graphroad  [Enerqy Static In Struct UnderstoofName Stakehol url Simple  |Push Datex [Sensor [XML  |variable|10Byte E\_/ery 10 Yes |URL,
d Surname |der ID minutes .
S Public as CC...
Sporadic,
Parking Grap Real Time Out Non Acquired [Email Staff or Broker [Certificate[Pull WS Sens- JSON 1.5 1245 max 1000 |No [IMG
struct not staff Actuator fields |Kbyte |. . .
times per day| Link to file
Consumption Mobility |[Combined Infout Scheduled |Phone Internal.. Etc. REST |KPI (GeoJSO Periodic Kind .
of energy N Private ...
w Transport [RT stream Tested  [Etc.. Custom Personal KMZ 2 per day Ee .
Data e msg Restricted to ...
RT Messages Operative ODBC [Ext Srv |WFS Bl .
Sensible data
Failed JDBC [IOT \WMS GDPR aspects
Not Virtual
needed Sensor PR
GIS db
Heatmap
Path,
trajectory
Trend

Examples are provided per colum.
The resulted raws may have not sense.
The status refers to the ingestion process.
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* POI, IOT Devices, shapes,.. T —
* FIWARE Smart Data Models, i g it ey

* |oT Device Models

e GIS, maps, orthomaps, WFS/WMS
GeoTlff calibrated heatmaps

* Satellite data, .. T
* traffic flow, typical trends, |
* trajectories, events, Workflow, .. fezs :
* 3D Models, BIM, Digital Twins, .. =~~~
* OD Matrices of several kinds, .. | ¥ ‘ ?
* Dynamicicons/pins, ..
* Synoptics, animations, .. -
* KPI, personal KPI,.. e
e social media data, TV Stream,
* routing, multimodal, constraints,
e decision scenarios,
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Standards and Interoperability (6/2023) "’SNAV

Compliant with:

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

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

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

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

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

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

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

* Social:Twitter, FaceBook, Telegram, ..

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

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

N o=
o eFoundation @ FI Ef??ff E@ls oy =
Node-RED g O |O _x digutal ecosysiem bee Smart CItg
" ;I!?IIE*L network y Ckan @GJ o @?sﬂ, .'H‘Ef*“a —3 EIII:IIII!]I::[EEMgl.lilpllE:il
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What £

Entity / IOT Device
<O

02-04-2020 10:30  34.5
02-04-2020 10:40  36.5
02-04-2020 10:50 36.0

g Parts3,5  ¢YsSNAPiary
/

| - . PP
pout Entity instance

Sends a
message

Message (

Temperature: 29.34,
Humidity: 35
)

23
24
22.5

timestamp: 02-04-2020 at 10:30,

(3 nm-”‘,

puf =)

B‘M

(e

loT Devices, Time Series

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

— For example: taking a new measure every 10
minutes (Red Lines)
— Non regular rates can be valid data as well.

 Each new measure in Snap4City is
conventionally time located in
«dateObserved», which has to be Unique.

— Only one message per dateObserved is
allowed
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[ IMe Series: tnhey are adata streams

* As soon as you have registered an Entity Instance / loT Device
— You are ready to get Future data, may be arriving in PUSH

— Recall and store historical data as well, but they have to be

 recalled in PULL with some IoT App.
 Loaded in PULL with some File or Data Table Loader

NOW!
Past, historical data.... Future! ... predictions
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HLT: Unitied Classitication for Data and Service

W

|aT Device Variable lcTDevice oTSensor devicetest] orionUNIFI temperature temperature float 2021-10-1510:01:02 private (My Onwwni)

e salt

oC ®
|cT Device Variable laTDeav ol Sensor devicetest] arianUNIF humidity hurnidity float # . 2021-10-1510:01:02 private (My Cwn)
|oT Device Variable loTDevice cTSensor MyThermormeter_001 arianUNIFI temperature temperature float oC . 2021-10-15710:01:01 privates
|cT Device Variable loTDevice olSensor MyThermometer_001 orionUNIF huridity hurnidity float # . 2021-10-1510:01:01 private
|oT Device Variable loTDevice oTSensor adminTest] orionUNIFI termperature temperature string “C 2018-05-311916:05 . 2021-110-1510:01:00 | private (My Own)
|cT Device Variable IcTDevice oTSensor adminTest] orionUMNIFI humidity humidity string % 20158-05-311916:05 . 2021-10-1510:01:00 private (My O
|aT Device Variable loTDevice oTSensor arcodevl arionUNIFI temperature temperature float °C . 2021-10-15 10:00:59 i
|aT Device Variable leTDevice oTSensor rcodewv] arianUNIF] humidity hurnidity float % . 2021-10-15 10:00:59

4
Search

ime

tion |

Nature
SubNature
Dev/Model name} ::

Ownershi

Value Name
rganiza

Broker name
Value Type
Value Uni
Last Value
Healthiness
Last Check

o)

Semantic
Classific.

- Last Date/T

High Level Types
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Power

Technical meaning Value Type

ﬂ \

Value Unit Value Unit Data Type Data Type

mW KW Integer Float

Link to Friend Sensor as ServiceURI: \/alue Type

%' \

Value Unit Value Unit Data Type Data Type

URL KW String, URL Float
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Example of Energy and its Value Unit

Snap4City Dictionary Editor for Data Fields

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

+ Insert new Dictionary element

Filter by Dictionary type ~

Boats_and_shi. subnature Boats And Ships Renta TransferServiceAndRenti..

Bollard subnature Bollard TransferserviceAndRent... EE
Bookshop subnature Bookshop ShoppingAndService EE
bool wvalue unit boolean dali_com_error, dali_dim... EE

Botanical_and... subnature Botanical & Zoolog. Gardens CulturalActivity EE
Boxoffice subnature Boxoffice Entertainment m E
bpm value unit Beat per minute average_heart_rate, avera... EE
v brightness_flag wvalue type Brightness Flag string EE
broken_bikes value type Broken Bikes integer mE
Building_and_... subnature Build. & Indust. Clean. Activ. Envirenment EE
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Data Type

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

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

— String: url, links, names, id, descriptions, status code, SURI, etc.
— Json Objects: structured data, vector, matrices, etc.
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a)FIWARE Smart Data Models, versioning, and harvesting the
standard repository

b)Entity Model / 10T Device Model which are accessible into the
Snap4City environment

c) Excel files by using Data Table tool, which extracts the model
from the excel table and automatically creates Entity Model / |oT
Device Model, Entity Instances / loT Devices and data attached to
them

d)Creating a custom Entity Model / loT Device Model in standard
Snap4City format via Entity Directory / loT Directory
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connections & mong enti ities

Entity Model Entity Instance Entity Message Entity Message
(10T Device Model) (10T Device) at 23-12-2019720:15:00 at 23-12-2019T720:30:12

Broker Broker: OrionUNIFI

Broker Protocol: NGSI

Info ID: string ID: “park45” parka45 park45

Position GPS: lat, long GSP:43.12, 11.34 GSP: 44.1256, 11.1234 GSP:44.1259, 11.1233

Static Description: string Description: “parking massaia”

attribute

Static MyAddinfoSURI: string ‘

attribute

Values dateObserved: Timestamp 23-12-2019T720:15:00 23-12-2019T720:30:12

Values FreeSlots: Integer, # FreeSlots: 345 FreeSlots: 234

Values TodayCarSURI: string TodayCarSURI: TodayCarSURI:
“http://......... /CarNF126GD” “http://......... /CarGF789KK”

Values Temperature: float, celsius 34 34

SnapA4City (C), September 2023
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e ID:is the unique identifier for reconnecting Temporal Instances with reglstejr@ Entity / Devices
e Static Attributes: é)/, ’_ s)
— Are typically associated with instances of the IOT Device. "S
E.g.:, You have a set of parking areas, each of them is located in a specific street ndes its one

name, etc.
— Different kinds of attributes can be set for each SubNature. Their definition has to be pre‘?f)ﬂ
the Knowledge Base © for automated indexing.
* Values: they are time varying variables (temporal values/instances)
— They change over time, the timestamp of the time series is conventionally «dateObserved» in
Snap4City
— In new SensorMobile HLT, also GPS can be changing over time as in the MyKPI

* NOTE for:
— names/IDs: Spaces or strange characters are not allowed in the. Please use simple alfphanumeric

strings, it is a limitation of many solutions including Orion Broker and increase interoperability of

your data.
— Values of attributes and variables: can be UTFS8, but similarly, they do not accept: () <> “‘; =into

values
— https://fiware-orion.readthedocs.io/en/master/user/forbidden characters/index.html
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Entity / De\

Ice Model (2

Edit Model - ChargingStationModel

General Info ol Broker Static Attributes
IOT Broker Info Position Static Attributes Values
chargingStatevalue charging_state [Chargiiv some coded status [staiw string v
Value Name ValueTyp Value Uni Data Type
Ok Ok Ok
Latitude Longitude
Latitude is mandatory Longitude is mandatory Refresh rate =200
L A ‘\ N y ‘7 X (AR 'z > Ay A \ Healthiness Criteria Healthiness Value
3 : & 4
' + I ) \ ¢ A / " A A K % . . .
G ta \ A \ - /\ stationStateValue charging_station_state v some coded status (starw string -
= g y / ) A |
A 3 Value Name Value Type Value Uni Data Type
o Fea \ // A Ok Ok Ok
4
Sl ,
X Carmignano t 7 - Refresh rate 900
/Fiesole A
& ‘\ : ) v Y Healthiness Criteria Healthiness Value
\ firenz A A
A " _————ANerigo 2
= Vespucci dateObserved timestamp (Timestamg v timestamp in millisecorv string v
A -
#3777 ) -
3 : Value Name Value T e- Value Uni - Data Type
i\‘“ Firenze . A Ok Ok et Ok B
\ [ <
A \
Scandicci 7 \ A
A Bagno a Ripol A - {
A - P
Montelupo /\ S Healthiness Criteria Healthiness Value
Fiorentino / E
~ e i hargi Chargi ded stat - i
— \\,‘ / ey g chargingState charging_state (Chargiiw some coded status [staiw string v
— A
L/ A Value Name ValueTyp Value Uni Data Type
A . Ok Ok Ok
“ o
ek
Impruneta - F -Efj Reggello Refresh rate 200
A A - :
o Leaflet | ® OpenStreetMap contributors Healthiness Criteria Healthiness Value
stationState charging_station_state v some coded status (stal v string ~
m Value Name Value Typ Value Uni Data Type
Ok ok Ok
Refresh rate 900
Healthiness Criteria Healthiness Value
Add Value
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e Static Attribute of an Entity Instance to another Entity Instance, as

highlighted in green in previous table.

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

* the example reports a

— static connection and
— dynamic connection to change the car at a given timestamp, note
also change of position and other parameters, if needed
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hitp:/wwwow3.org/1999/02 /22 rdf-syntax-ns=tvpe Swww w3 org/ns/sosa/Sensor

hitp:/wwwow3.org/1999/02 /22 rdf-syntax-ns=tvpe Swrwow, disit. org kmdcity/schema=Traffic sensor

werwow 3 org/ns/ssn/implements

http:/,

fwwwr disit org kmdcitv/resource/iot'traffic

http

‘schemazhasAtiribute

warw disit org kkmd entyy

resource)

‘1ot/ortonUNIFLDISIT METRO 758/ /avgDistance

http:/.

wwwr. disit org kmd ety

hitp:wwrw disit orgkmdcrty/'schemazhas A ttribute

http

arwowr disit org kemd caty)

TESOUICE,

10t/oronUNTFT/DISIT/METRO 758 'occupancy,

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

| hitip

erwowr disit org kemd eaty)

IesSoOurcey

'1ot/orionUNIFTDISITMETRO 759/ thresholdPerc

|MQ::'-

hitp:wwrw disit orgkmdcrty/'schemazhas A ttribute

http

arwowr disit org kemd caty)

resource

/10t'ononUNTFLDISITMETRO 758/ anomalvl evel

|htt]; Jwwrwow 3 org/ns'sosa‘observes

| hitip

erwowr disit org kemd eaty)

IesSoOurcey

value

tvpe/average

vehicle distance

|htt]; Jwwrwow 3 org/ns'sosa‘observes

| hitip

erwowr disit org kemd eaty)

resource

[value

tvpetraffic_congestion

|ttp

wwrwow 3 org/nsssn ' hasSystem Capability

|Mn e disit org kemd eaty)

resource/

10t/ oron UNIFLDISIT METRO 759/ system Capabalaty

|ll'm e disit org kmd ety schemazhas A ttribute www disit org/kmdcity/resource/1ot/ornonUNIFTDISIT METRO 759/ speedPercentile

|Il't1:r:-".—'w\n\'_ disit org km4dcity/'schemazhas Attribute |Mn:.-'-’vn\'w. disit org/kmdcitv/resource/iot'orion UNIFLDISITMETRO 739/ dateQbserved | °

http/www disit orgkmdecity/schemazhasAttribute [http-/fwww disit org/kmdcityv/resource/iot' orion UNTETDISITMETRO 758/ aveTime ¢ T h e y a re t r I p | e S
hitp:www. disit. org/kemdcity/'schemazhasAttribute Ihttp:/Swwwe disit org/kmdeitv/resource/1ot orion UUNIFL DISITMETR O 759/ concentration

hitp:www. disit. org/kemdcity/'schemazhasAttribute Ihttp:/wwww. disit. org/kmdcitv/resource/iot/ orion UNIFIDISIT METRO 759 vehicleFlow

[ ]
hitp:/www disit org/kmdcity/schemazhas A ttribute Ihttp:/Swww disit org/kmdcity/resource/1ot' onon UNTFLDISIT METRO75% average Speed () S u b e C t -
hitp:www disit org/kmdcnty/schemazhas A ttribute Ihttp:/Swww disit org/kmdcityv/resource/1ot/ononUNIFLDISITMETRO 759/ congestionl evel J

predicate-

|ll't1):-".-'“1=n\'_vr3 .org/ns'sosa observes |MQ::'-’“‘“1T. disit org/kmdcity/resource/value_type/average_wvehicle_speed |

|Il'm Swmarwow 3 orgns/sosa’observes |Mn Jareow disit org/kmdcitv/resource/value tvpe/average vehicle time |

http:/waw w3 org/ns'sosa’observes lhttp:/ v disit org/kmdcity/resource/value_tyvpe/vehicle concentration O b H e C t

hitp:/'www. w3 .org/ns'sosa’observes Ihttp:/www. disit. org/kmdcitv/resource/value_tvpe/vehicle speed percentile J

hitp:/'www. w3 .org/ns'sosa’observes Ihttp:/www. disit. org/kmdcitv/resource/value tyvpe/vehicle threshold perc

hitp-//'www w3 org/ns/sosa’observes http:/www disit org kmdcitv/resource/value_tvpe/vehicle flow ° —
hitp-//www w3 org/ns/sosa’observes Ihttp:/www disit org kmdcitv/resource/value type/timestamp - S u bJ e Ct — S U R I
hitp:'"www w3 org/ns'sosa’'observes Ihitp:/wwwr disit orgkmdcitv/resource/value_tvpe/anomaly_level

— Predicate=p

|ILT1L'.—'Dur1_ oclec.org/INET/TUUNIS fiware iot-liteZexposedBy | Mn arwwr disit org/kemdeity/resource/iot orionLTINIF]
http:/wwrw disit orgkmdcityy/'schemazprotocol "ngst” .
hitp:/www.disit.org/kem4dcity/schema#format "json" — O bJ e Ct — O
hitp:/www.o w3 org/2003/01 'geo/wgsfd postlong 11.25673
hitp://schema org/address] ocality "FIRENZE"
hitp://schema org/name "METRO739"
hitp://schema org/strectA ddress "Lavagnini P.zza Della Liberta' {38)"
|ll't1):-".-'“1=n\'_vr3 oorg/2003/01 'geo/wesE4_pos=lat ||43 TB2T78 |
|ll't1}:-".-'“1=n\'_ disit.org/kemdecity/schemazisInRoad |MQ::'-’“‘“1T. disit.org/kmdcitv/resource RTO4801 703 772TO |
|Il'm Swarw w3 org(2003/01 'peo/wes8d posfocometry ||"P OINT(11.2536730079631 43 782779693604 =http:/www openlinksw, con1-'schemas."vir‘trdﬁ?—"Geometry}|
http:/werw disit orgkmdecity/'schemazmodel "metrotrafficsensor”
hitp:www.disit. org/kem4dcity/'schema#producer "metro”
w-ww.dis.it .org.-"kr'r:u;l-:-ity,-’res‘;urcnal,-’in;t-'t;aﬂ':lc maForganization "DISIT" 79




NIVERSITA
EGLI STUDI

IRENZE

= D f o= +
DINFO | DIST ,
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEGNERIA AND INTERNET
DELL’INFORMAZIONE TECHNOLOGIES LAB

&

[m"m?

T
ke "'é'm v

entities Instances /JoT Davice

References/Links o

»
S

' \

/v \

S >

"

> ®

SnapA4City (C), September 2023

80




UNIVERSITA
DEGLI STUDI

FIRENZE

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INT E
TECHNOLOGIES LAB

Refer to
0T
Device: 45

|OT Device:
45B

|OT Device:
45C
IOT

Device: X2

¢“SNAP/ciry @,T@

* Devices and POl may refer to:

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

— The Links may change over time
 MultiDataMap can be used for

navigation:

— Among: loT Devices, POIl, MyKPI

— Automated focus

— Accessing Time Trends
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"id":"ThermalBOX1",

"type":"thermalbox",
"dateObserved":{"type":"string","value":"2022-02-24T17:15:34.609Z2"},
"latitude":{"type":"float","value":"43.76965"},
"longitude":{"type":"float","value":"11.25570"},

DISTRIBUTED SYSTEMS
AND INTERNET NAp m
TECHNOLOGIES LAB a“_-pﬁm ”

"SHTdevice":{"type":"string",

"value":"
"camb5lcount"{"type":"string","value":"datamanager\Vapi\/vl\V/poidata\/17058000"},
"camb52count"{"type":"string","value":"datamanager\Vapi\/vl\V/poidata\/17058001"},

http:\V\\V\www.disit.orgVkmd4city\/resourceViot\/orionFirenze2\/Firenze\/SHT20lab _new"},

Value Type: Identifier

Value Unit: ServiceURI //any query: such as those of the Selector
Data Type: String

Snap4City (C), September 2023
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Example 1

¢VSNAPlcy

loT Device Model: Driver

Nature.:................

Subnature: .....................

Lat,lon: Default (they do not need to be specified in the variables, they are provided by default, but values have to be imposed at the
instantiation of the device from model), they are float

Device in Mobility: No (the variable do not need to be specified, while the value has to be set to state if the Lat,Lon are going to change,
moving the device or not)

Value_name Value Type Value Unit Data Type
dateObserved Timestamp Timestamp in ms String
identifier ID text String
name entity text String
surname entity text String
age age number Integer
sex status some coded status String
language entity text String
email entity text String
phone entity text String
address entity text String
locality entity text String
city entity text String
nationality entity text String
civicNmber entity text String
dateofBorn DateTime Timestamp in ms String
gender status some coded status String
driverHelthiness Identifier ServiceURI String
driverEvent Identifier ServiceURI String
driverAnalysis Identifier ServiceURI String
Vechicle Identifier ServiceURI String

Snap4City (C), September 2023
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loT Device Model: driverHelthiness

Subnature: .......eeeeeeneene
Lat,lon: ...........
Device in Mobility: ...........

Value_name Value Type

Value Unit

Data Type

dateObserved Timestamp

Timestamp in ms

String

kind

levelAttentionFactorl

levelAttentionFactor2

driver Identifier

ServiceURI

String

Snap4City (C), September 2023
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Example 3

loT Device Model: Vehicle

Nature.................

Subnature: .......cccecrienenne

Lat,lon: ...........

Device in Mobility: ...........

Value_name Value Type Value Unit Data Type
dateObserved Timestamp Timestamp in ms String
producer entity text String
model entity text String
plate entity text String
companyID entity text String
velocity velocity km/h float
acceleration acceleration m/s2 float
Status status some coded status String
energyLevel energy level percentage Float
kmTotal distance km Float
thankLevel energy level percentage Float
vehicleEvent |dentifier ServiceURI String

Snap4City (C), September 2023
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loT Device Model: VehicleEvent

A1 (1 (H—

Subnature: ...

Latlon: .......u...

Device in Mobility: ...........

Value_name Value Type Value Unit Data Type
dateObserved Timestamp Timestamp in ms String
eventiD ID text String
eventKind status some coded status String
status status some coded status String
vehicle |dentifier ServiceURI String
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legenda

Entity Instance

|:| Entity Model
, Register to
Entity Messages

with dateObserved iny

Data Model of the Driver
* Name: string

* Surname: string
 Age: number

*  Weight: number

* Phone: string

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Driver: user45

* Name: David

* Surname: Smith

* Age:45

* Weight: 78 Kg

* Phone: +49345096103

*  Email: david89@gmail.com

* DriverAnalysis:
http://.../user45d/riverana|ysis

/

/7 4
Write SURWoO create I

cross re#rences

° il i I
. Err)aﬂ.:tn?g- o I'4 .(;6\
rlvc?r natysisit: DriverAnalysis: user45driver!nalysis \§ o
ServiceURI e DriverlD: http://.../user45| real QIOQOQG kS
------ + dateObserved: 12-03-2022T12:00:00 |~} .'ﬁ-{&?.
* Status: "none" §%§ N
* Location: null S WO
SRS
) e Doctor: null ¢ S
Beglste-r iO « Tools: null T
instantiate -

SnapA4City (C), September 2023
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DriverAnalysis: user45driveranalysis

* DriverID: http://.../user45

* dateObserved: 25-04-2022T12:00:00
e Status: "bad"

* Location: truck

* Doctor: null

* Tools: Eyetrack

4

New update on
user45dri!'/eranalysis by
sending dimessage

DriverAnalysis: user45driveranalysis

* DriverlD: http://.../user45

* dateObserved: 22-03-2022T12:00:00
e Status: "good"

* Location: room45

e Doctor: https://...............

* Tools: null


mailto:david89@gmail.com

uxvessit | DINFO | DISIT 2
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | BEEN=" . | RENRer e CiITy

Example of Data Model Diagram
ode) N8 Do 0™ -

Device

O Time . Device Model

Device messages

. Time with dateObserved

9
9
9

O
@
Q-
bor

M ( )Time
- o &
‘\Fef\>
re
Vehicle N () Time
(Model) 4

At the «same time slot»
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2 8 Time legenda

Device

() Time, || Device Model
@

DINFO

DIPARTIMENTO DI
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DELLINFORMAZIONE

Driver

Device messages

@( > Time

< ) Time
( ) Time

LA/‘/\/!

A

At the «same time slot»

Vehicle
(Model)

_

G__‘_ _‘M> _with dateObserved
9

-

&
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Driver Driverl
(Model)

Healthiness

register

Driverl ‘ . T
Event Ime
Driving
section o Driverl . T
Analysis - 1ime
N o
) > Time

e «same time slot»

e -0 @

re

On/off driver = ——

management (\%la DVLL/‘@
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Snap4City Tools
/S Entity Directory
- loT Directory
Development AT & Data
Management

Data Discoygry
Data Modeling

Data Management
HLT-Data Inspector

¢“SNAPcrry

Knowledge and
Map, ServiceMap

Proc.Logic/loT App

Development
Tools + 10T App |

2t

4

ey

N

Tables and
Documents

X
=

Userinterface +
Business Logic

([

Data Processes , / Data Analytic
‘. "

,‘ Processing \
Logic /1o%-Apg v )

Userlnterface

\ Dashboards '/’

Dashboards

Development life
cycle manual

Management

Extra Dashboard

Widgets
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Manual or automated
Registration
of Entities/Devices

Massive data flow
entering

Massive data row|
exiting -

DINFO

DIPARTIMENTO DI

F I RE N Z E BIELELCI;NFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS
AND INTE
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ta Ingestion Diagram

CUSNAP4CITY 2
storage

A number of KB @\

-

W
_ lmmngi
Semantic Reasoners --*525

FIWARE

subscription no

federated
Federation

| Smart City API, ASCAPI |

Semantic Keasoners =-rue

S(—IIIUI LIV IWCUOVI IV O "= gy

APl Manager

NGSI Cluster of &y, OpenSearch

Platform Automation: )

Real Time

for storage with in
front a cluster of
NIFI

NIFI, OpenSearch

tf;t GeoServer

08 BlMserver.center

/

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

Node-RED

(studio Data Analytics: ML, Al, XAl @ puthon’

Platform Control and Management

107
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Any Entity has a Semantic Classification
Nature v e

H Accommodation +
LINKED OPEN GRAPH

& Advertising + /| Name: 778fcaed9e6cb2ai722f13c260aab5 1e
w AgricultureAndLivestock + ' ! 78 Nature: CulturalActivity

. . . . . : Subnature: Squares
E CivilAndEdilEngineering + SubNature E ¥

Piazza Santissima Annunziata

E CulturalActivity + S
) R : Cap: 50144
@ EducationAndResearch + ‘ J m EducationAndResearch - | City: FIRENZE
u Eme rgency + = 5 Educational_support_activities - @ Prov.: Fl
o a Higher_education E phOtOS
|:_| 5F o n Language_courses w :@H B
“ Environment [+ = E :erftonning_darts_s:hoo'lz-s a i —- - 2
- ost_secondary_education ¥ .
ﬂ FinancialService + O B pre_primary_education
. U Pri _educati i : ;
[ Governmentoffice '+ ® B rrvate igh,_schao » ‘
&) e s ] y 12 Descnptlon Al centro della piazza compare la
g HealthCare + O B rrivcte oo piah school @ 2 statua equestre di Ferdinando |, Granduca di
@ IndustryAndManufacturing + -, . - A® we UScana; bpora Il Slarmelogiia:ade doa
. . {." fontane marine di Pietro Tacca. Incorniciano lo
ﬂ IoTDevice + @$’ spazio pubblico, colorato di scene di vita
E MiningAndQuarrying + §~ qu_otndgapa, m_onumentl di vario genere: Pala;z_o
a Grifoni; il portico defla confraternita dei Servi di
E ShoppingAndService + ’0\7 Maria, opera di Antonio da Sangallo e Baccio d
u TourismService & ;7 o Agnglo: Ia chiesa della Santissima Annunzuatg
Accademia delle con il portico del XVII secolo; | ospedale degli
E TransferServiceAndRenting + Belle Innocenti del Brunelleschi

E UtilitiesAndSupply +
E Wholesale +

Gumnrss  SKOS
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Entity / lot Directory: User Role

My 1OT Sensors and Actuators

User: paolo.disit, Org: DISIT

Entity Models/loT Devices @ o prcamanager Lovet 3
10T Sensors and Actuators

Entity Instances, loT Devices

Www.snapé4solutions.org

New Model

ICT Brokers

o Dashboards of My Organization Show| 10 | ez Search:

o My Dashboards in My Organization Device
A ry Y A ry ry Y
Device Model 7| Description ¥| Ownership ¥| Organization Y| Kind 7| Producer Y| Type 7 Edit Delete | View

FIWARE Smart Data Models

My Data Dashboard Dev Kibana

o Extra Dashboard Widgets

Raspberry Pl 3 Model B Scheda madre CPU 1.2 GHz

Raspberry snap4city 1 Quad Core,1GB RAM

DE

ATED DISIT sensor Raspberry Pl Ambiental

Raspberry P| 3 Model B Scheda madre CPU 1.2 GHz

. R DELEGATED T Senst as| Y 5
. . oote ammgement s Raspberry snap4city 2 Quad Core,1GB RAM DELEGATED DIS ensor Raspberry Pl Ambiental
Entity Models/loT Devices () 2
N Arduino Model B Scheda madre CPU 1.2 CHz Quad R _ _ N
Arduino Uno . DELEGATED DIs Sensor Arduino Ambiental
Q Knowledge and Maps Core, 1 GB RAM
. - - Processing Logics / 10T App Arduino uno-bis i;dr:‘?g g;j\i! B Scheda madre CPUT2 OFz Quad DELEGATED DisIT Sensor Arduino Ambiental
ICT Devices Bulk Registration e EE
- SigFox Model B Scheda madre CPU 1.2 GHz Quad e — . 5 N
sigfox Core,] GB RAM DELEGATED DIS! sensor SigFox Ambiental
. . @ = Snap4AllButtonV1 Snap4AllButtonV1 DELEGATED DISIT s&nsor SnapsAll Snap4AllButtonVl
Doc: 10T Directory and Devices .
IOT Sensors and Actuators Raspberry snap4city Raspberry Pl 3 Model B Scheda madre CPU1.2 GHz DELEGATED DisT I Naspberry Bl Ambiental
- Certificate Quad Core, 1 GB RAM with certificate T - aspLerry
e Entity Instances, loT Devices
datacenter3dht22 datacenter3dht22 DELEGATED DISIT sensor disit raspberry
= 10T Brokers
'CFEEtE an |DT DE“CE I r'lE-tE nce @ _ This model represents a generic device that can L . _ N
hermometer DELEGATED DIS! sensor Generic Ambiental
@ FIWARE Smart Data Models MESsure a temperature
AirConditioner Generic mode! represeﬁmrung asimple conditioner DELEGATED DISIT actuator | Generic Ambiental
with only the status attribute
Create an |OT Dewvice Model ,
Showing 1to 10 of 89 entries
Previous 2 3 4 Next

Add an 10T Device into Snap4City

O
O
©
O
O
O
©
©
©
©
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* Browse and see models and entities/devices of other users, that
publiched them

* Create your Entity / Device Models
— User the dictionary approach: value type, data type, value unit
— Manage delegation of the models and ownership

* Create your Entities / Devices from scratch and/or from models
— Several models are ready to be used.....

* Send a Message to a Device, thus to the broker

 Read a Message from the Broker, see the message forma expected to
be sent at the Broker in NGSI format

Snap4City (C), September 2023
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lOT Device Model and Devices Data

Dictionary: updated at 11/2022

ns://www.snapécity.org/818

loT Device Model and Devices Data Dictionary: updated at 11/2022

View Edit Track Access control Convert

Any update and addtion to the dictionary of snap4city.org has to be requested to snap4city@disit.org

if you have your own instance of the platform you can define your own dictionary and request a copy of the snap4city.org dictionary

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

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

value type Description possible value Units Possible Data Types
actuator_canceller Actuator Canceller string
actuator_deleted Actuator Deleted integer
actuator_deletion_date Actuator Deletion Date timestamp string
air_quality_index Air quality index float
altitude Altitude m float,integer
angle angle deg float
annual_CeHG6_average annual_C6H6_average ppm, mg/m3, pg/m? float
annual_CeHG6_exceedance_count annual_C6HG_exceedance_count # integer,float
annual_CO_average annual_CO_average ppm, mg/m3, pg/m? float
annual_CO_exceedance_count annual_CO_exceedance_count # integer,float
annual_NO2_average annual_NO2_average ppm, mg/m3, ug/m?3 float
annual_NO2_exceedance_count annual_NO2_exceedance_count = integer,float
annual_03_average annual_O3_average ppm, mg/m3, ug/m?3 float
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FIRENZE B85 Aamone

@ My Groups of Entities

0 View/Set MyPOIl on Tuscany
@

@ POl Loader (Excel)

e Harvest Satellite Copernicus Data
@ File Manager

e HeatMap Manager

BIM Server old
BiM Server Mew
BIM Srv Mew: Add

BIM Srv new: View

OpenData Manager: Data Gate

@ OpenData Manager: Data Gate

(‘S ﬁ
by ol LU

DISTRIBUTED SYSTEMS AND KM
e CITY |t
AND TECHNOLOGIES LAB = ey

-

Data management

- S /

* Data Inspector

* My Groups of Entities
* HeatMap Manager

* BIM Server.......

* Open Data...

* For user kind of users, other Managers:
— ODM, File, TV CAM, Traffic Flow, .....
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e Data Ingestion, gathering, harvesting, grabbing
Data Transformation, transcoding, decoding, converting, reformatting, ..

e Data load to storage, retrieve from storage
o the load is typically performed loading data on some Internal Orion Broker

V2/LD, or on some MyKPI storage
o the retrieval is typically performed using one of the several query / search

nodes.
o Many other kinds of storage connections are accessible in Snap4City

Proc.Logic / loT Apps
e Data Production, generation, reformatting, etc.

e Data Publication, post in other channels of any kind, etc.
e Server Side Business Logic as described in the following
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Development Life Cycle
Smart Solutions

Data Discovery
Data Modeling
Data Analytic

Userinterface +
Business Logic
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Userinterface
Dashboards
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Snap4City Tools

VS Entity Directory
- loT Directory
Development HLT & Data
> @ , ) Management
Lite Cycle

Data Discoygry
Data Modeling
Data Processes /
Iy
Data Analytic

Userinterface +
Business Logic

ey

N

Tables and
Documents

»“ »
/| V Procesting
W Logic /10%-App

f

A
,‘ Userlnterface
Dashboards

/

Dashboards

Development life
cycle manual

Extra Dashboard

Management
2 Widgets
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Desigrn: Data Part 3

Processes Part 5
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1. Business Logic is going to be implemented in Proc.Logic (lIoT App), with a set of flows
2. Decompose your problem and sequence diagram in single Data/event Flows, from

client side and server side.
3. Identify the single Data/Event Flow, as those that start from a certain event (periodic or

provoked from other messages), and that finish with: sending of data in the storage,
change status, send an event, provide a message into a dashboard, send an email, etc.

4. Design the single Data/Event Flows with a mixt of possible activities
1. The design can be performed using data flow diagrams.
2. It can have sequences, switch, serialization, packing, joining, distribution,

transformation, search, etc.
When the design of Data/Event Flow mechanism is clear the designers can pass to

5. i
directly sketch the flow in Node-RED which is a visual programming
Incrementally improve the Proc.Logic (loT App) Node-RED flows by adding nodes

communication,

needed
Once obtained the Proc.Logic (lIoT App) Node-RED flows in the correct data model you
can send data to the ingestion broker, but also perform many other actions on several

services.
Snap4City (C), September 2023
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Inject & Y
\ |
\ /
d 7

‘ storage |‘\
— \

\

prepare |—>

http Get —-)[ verify

Search to
enrich

Post proc

Prepare for
NGSI

/
Send to Broker | _~
/ Storage

Prepare
email

Send ema|I

-
Ly
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a. Periodically activate the flow
b.
C
d

Call a gateway to get data

. Verify the correctness of data
. Enrich the data with other

information coming from Cloud
data into the storage

e. Transform the data in the correct

forma

f. Send the data into the loT Broker,

and thus send the data in the
storage on a specific loT Device
Send also a notification via email
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Devz/oo: Part 3

Data Processes Part 5
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3 = Clonsd Hosted Mode-RED

Hockn Bl parts PiCoE | Bricy  Sack Walh I Exanpies

TestF  Miong | Thing | TestF | Fiow | | +
= bflowrs

— Ds Frociasing & Looms

Tl et [1.2.3,4,5]
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Periodically activate the flow

. Call a gateway to get data

Verify the correctness of data

. Enrich the data with other
information coming from Cloud
data into the storage

e. Transform the data in the correct

forma

f. Send the data into the Broker,

and thus send the data in the

storage on a specific Entity
Instance

post proc {
prep email ——()  email -—-——> %@WW&UOH via email

Implicit services are not drawn

o 0 T w

timestampt | ——

-

prep ngsi v2 [ —
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A sample of D
f INJECT i. | function | —<—

Function, example of NGSI V2 payload: POStEd data on IOT BrO ke 'S
var time_now = new Date().tolSOString(); _ .
var arandvalue = Math.random() are automatica I Iy
msgpayload= saved into the data Storage
{"id":"mydev",
"type":"mydevSensor",
"anID":{"type": "integer", "value": "http://www.disit.org/km4city/resource/iot/.............. /anuser"},

"VDDValue":{"type":"float","value":arandvalue},
"dateObserved":{"type":"string","value":time_now}, //itis atime serie
"latitude":{"type":"float","value":"28.61810"}, // it may move over time
"longitude":{"type":"float","value":"11.34300"}, // it may move over time
"status":{"type":"integer","value":34}

}

return msg;

Snap4City (C), September 2023 123
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e@

() ware orion subscribe api v2 1) Event driven from Broker, read last context
ar data. It is not sure that this change is on Storage

to get
timestamp function service-info-dev

2) Recollect data from Storage
* This node uses the Smart City API
Any External Application can get the same data in authenticated

authorized manner via Smart City API
Smart City APl is a better approach instead of producing a file outside or

providing data via some local API service created from loT Application

(feasible but not protected)
Snap4City (C), September 2023
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* Please note that the most important blocks nodes to interact with the
platforms are reported in this table to familiarize with the main concepts.
They are actually families of blocks/nodes since many others are present
that allow you to perform a very large number of other features.

 YOU DO NOT HAVE TO ACCESS AT THE API all is provided in terms of
NODEs/BLOCKS into loT APP. Everything can be parametrized via JSON
passed in input to the nodes.

* Most of the nodes can be also configured once from their user settings but
the JSON is primary mode for setting parameters.

Snap4City (C), September 2023
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http request

APl and not to access at the Snap4City API for which a lot of MicroServices are accessible as
NODEs/Blocks in the Processing LogheaHdtyHel sreteipiple?dds be used and ready to use.

Node shape Description Snap4City
or
standard

inject To generate injection messages into a flow, scheduled or on manual demand by click it on | standard
left.
S A java script function, from a JSON input to one or more JSON outputs, which can be | standard
produced by setting it.
fiware orion To send an Entity Message of an Entity Instance into the storage. The Entity Instance has to | Snap4city
o out api v2 be registered on Entity Directory (loT Directory) and you have to be the owner or to be
delegated in READ-WRITE to send messages to it. The node represents the broker, so that
the same node can be used to send any Entity Message you need.
fiware orion To subscribe the Processing Logic (loT App) to receive event-driven notifications related to | Snap4city
.. subscribe api Entity Instances changes. The node is substantially a listener connected to an Orion Broker.
= You can subscribe to many Entities and then to get all of them from the output of the
listener. The new version will go to provide an input port to send at this listener multiple
subscriptions.
I Query call to Smart City APl to get any information about a SURI, ServiceURI. There are many | Snap4city
dev other Nodes which can be used to pose Smart City API queries in very simple manner and
recover vectors of ServiceURIs.
s To perform queries on the storage to obtain a list of ServiceURI. The nodes of this family can | Snap4city
search allow you to perform searching queries by filtering for distance, area, subnature/category,
values of attributes, time period, etc.
ormall Send email. With other nodes you can send Telegram, SMS, etc. standard
To send a REST CALL (get, post, etc.). Please USE THIS NODE ONLY for the access at external | standard




UNIVERSITA DICIT “5 ¢ 1aalell =\ (;«
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FIRENZE [ A block which is printing on debug view the data 1SOM passed in | standard
" debug E e ;
its input. Please note that the node can be tuned to provide only
msg.payload or the full ISOM message, change configuration of
the node.
| iotdirectony To ereate an Entity Instance (device instance) from a model | Snapdcity
new dewvice prepared on Entity Directory (loT Directory).
| from model
change To change the ownership of an Entity Instance (loT Dewvice). Snapdcity

owwnership ey
dewice

delegate my To delegate a certain Entity Instance (loT Device) to some other | Snapdcity
deniee 1 user for which you have to know the Nickname. Delegations can

be: Read access, Read write, Modify (to modify the Entity
Instance structure).

To show something on SnapdCity dashboard with a single | Snapdcity
content widget (one of the simplest widgets). A large set of
dashboard nodes/widgets to send and retrieve data to/from
dashboards are provided. This specific Nodes allows to send on
dashboard HTML formatted messages with some limitations.
Full HTTP widget is also accessible.

See in the following section for the Full list of Modes for
SnapdCity Dashboard Widgets.

MOQTT broker listener, to receive messages from the Broker standard
Another similar node can be used to send MOQTT messages to
the MOTT broker. This node allows to perform a subscription to
a topic of the MOQTT broker.

DATA AMALYTICS Snapdcity
Reguest performed on a Container including a Python data
analytics, which is loaded into the node and the container is
created at the first Deploy of the Processing Logic. Similar
Approach is performed for R5tudio Data Analytics.

SPLIT: This block takes in input a buffer, or an array, or an object | standard
and split it on a set of mMmessages in output, for each line in the

mgtt im

python - data
- analytic

split

buffer, each element of the array, esach element in the object,
respectively.

join JOIM: This block takes in input a set of messages and join/merge | standard

on the basis of specific criteria. 127
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Actually, there are more than 180 nodes/blocks in the Snap4cCity libraries on Processing Logic (loT App) which
can really facilitate your life and save you time in producing Smart Applications for composition of the
following microservices and using those that you can install from internet, thousands of functionalities:

* Data ingestion: more than 100 protocols 10T and Industry 4.0, web Scraping, external services, any protocol database, etc.

» Data access: save/retrieve data, query search on expert system, georeverse solution, search on expert system Km4City ontology, call to
Smart City API, etc.

« Data Transformation/transcoding: binary, hexadecimal, XML, JSON, String, any format

* Integration: CKAN, Web Scraping, FTP, Copernicus satellite, Twitter Vigilance, Workflow OpenMaint, Digital Twin BIM Server, any
external service REST Call, etc.

* Manipulation of complex data: heatmaps, scenarios, typical time trend, multi series, calendar, maps, etc.
* Access to Smart City Entities and exploitation of Smart City Services: transport, parking, POI, KPI, personal data, scenarios, etc.

» Data Analytic: managing Python native, calling and scheduling Python/Rstudio containers as snap4city microservices (predictions,
anomaly detection, statistics, etc.)

* User interaction on Dashboard: get data and message from the user interface, providing messages to the user (form, buttons, switches,
animations, selector, maps, etc. ), send data to special graphical widgets: D3, Highcharts, etc.

*  Custom Widgets: SVG, synoptics, animations, dynamic pins on maps, etc

 Event management: Telegram, Twitter, Facebook, SMS, WhatsApp, CAP, etc.

* Special tools as: routing, georeverse, Twitter Vigilance and sentiment analysis, etc.

* Hardware Specific Devices: Raspberry Pi, Android, Philips, video wall management, etc.
* Etc. etc. Snap4City (C), September 2023
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Entity Directory:
Smart Data Models
loT Data Models
Digital Twins

K\

]

oS

Node-RED

-

090 |~

060
QO

Brokers

/ APl Manager

Federation
| Smart City API |

Yy OpenSearch

&

KB, graph

ﬁ

& GeoServer | Entitylnspector

a SNAP/ciry

/ Web and Mobile Apps

Smart Applications

Park

Waste

Light

Energy Environment

Maintenance

Mobile App

Apps

Visual Analytics tools

Data Managers
—

\0') BIMervercenter
(3 @ python’

Social Media

BIM GIS
Gateways, satellite

]

ProclLog.

External Services

Web Scraping
Tv CAM streams

) Studio
Data Analytics:

ML, Al, XAl

Event Driven

Business Intelligence CSBL

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

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

1) Hello world of node-red, the inject may provide a string to the debug.
ey [

2) Hello world of node-red at two steps, the inject provides a push while a JSON is created into the function
as msg.payload ={............ }and sent/shown to/by the debug.

Bl e SED

3) Event data reception from an MQTT broker, transformation and send it to the storage pushing data into
the Orion Broker V2.

n matn -0 oo ) UM

request on inject of a SURI to the storage to see data on debug.

Snap4City (C), September 2023 130
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1) Preparation of data request on function, query to the storage and see data result on debug.
R o ¢ e

2) Event data reception from an MQTT broker, transformation to create an Entity Instance from a known
Entity Model, debug to see eventual errors, for example if the device is already present (to avoid
production of error, one may verify if the Entity Instance is already present by posing a query on the
system):

e e R DD

3) Preparation of data parameters on function, request computing Data Analytic, see data result on debug.

L e b e SRNED
- analytic

Snap4City (C), September 2023 131



UNIVERSITA
DEGLI STUDI

FIRENZE

el [P

DISIT Z
T e ¢“SNAP/crry o

Typical strange patterns that may be not efficient in most cases:

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

A. data reception from an MQTT broker, their transformation to create an Entity Instance from a known
Entity Model, contextually to create and send an Entity Message into newly created Entity Instance, the
debug to see eventual errors. This approach is typically strange since at each new message the Entity
Directory is queried to see if the Entity is already be created and if not to create it and then pass the data
to register the message. In most cases, it is much better to decouple the activity of creating with respect
to that of sending message. In fact, this approach would largely reduce the ingestion rate and probably
when the Entities are already created would create un-useful workload on Entity Directory (loT Directory).

L | o | iotdirectory || L
m |_'|_'||'| [ | |1 [] new dewvice | [ ] [ Y [
q 7 G function 7 romimoant] | function o A8

In most cases, it should be done the opposite: try to send the Entity Message, if it fails than create a new
Entity Instance by known model, and if successful send again the Entity Message, or just wait for the new
message to save it the first.

. | w [ ¥. - W W
mitin O O fncion [ O i c newdevice 0 (] fidion [ OR I
L 1 r % lfl functon 'T'{ from model || T -
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If | would like to synchronize a device data A with another B by trigger event, | can do it in several manners.
The first case would be the simplest. A triggering message arrives from MQTT event or from some NGSI
ORION, or from some MyKPI, from dashboard event button, or email or anything, it does not matter. | can
use two functions to prepare the message for A device and B device as follow:

& p

delay 5s pr— Prep for Device B

SnapA4City (C), September 2023
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Subscribe on event from Broker, be carefull....

If the event for triggering is from another device/entity changed by some action performed posting a data
on Orion Broker V2, you can subscribe with the event on the Orion broker by using a specific Node (do it once
otherwise you risk receiving many events). Every time the device / entity receives a message you can take it

and generated a new message for a different device and post it on Orion APl V2.

l = timestamp - — ASK the subs-::ﬂpfm;)
QA WAIE Drion SUBSCIDE SPINEINL (0 | | generate the trigger sync () _

|

i

If you need to verify if the new data has been changed, you can read the last value of recipient Device/entity
to compare and decide to update or nDt:I

——

timestamp ~ —— ASK the Suns::rrpn'an_,_)
- a 1
'U Toware orion subscribe api v2 — ﬂ senvice-info  —— . generate the [rigger sync —_— _
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Delete Devices

IV.C.1.e- Delete Devices

always a terrible activity in a big data storage.

The delete of a device is allowed only for the Owner of the device and the root administrator of the
platform. The device delete can be also performed from the Entity Directory and now with the Delete-
Device node can be performed also from Proc. Logic / loT App.

The classic pattern is as follows, including preparation, a RATE Limitation avoiding to provide more than

one delete message every 50 seconds:

—— fum:tii’)— | limit 1 msg/50s — Mimi)

The delete device node needs in input Device ID and Broker ID. All data that you can recover from the

Entity Directory.
135
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Proc.Logic / loT App Part 3
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ta Ingestion Diagram

CUSNAP4CITY 2
storage

A number of KB @\

-

W
_ lmmngi
Semantic Reasoners --*525

FIWARE

subscription no

federated
Federation

| Smart City API, ASCAPI |

Semantic Keasoners =-rue

S(—IIIUI LIV IWCUOVI IV O "= gy

APl Manager

NGSI Cluster of &y, OpenSearch

Platform Automation: )

Real Time

for storage with in
front a cluster of
NIFI

NIFI, OpenSearch

tf;t GeoServer

08 BlMserver.center

/

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

Node-RED

(studio Data Analytics: ML, Al, XAl @ puthon’

Platform Control and Management
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Hro,uogjc / loT App Development

MicroServices collections

Generating loT App
With Dashboard
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pipmi 0 H
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Sharing/saving
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ServiceMap Discovery
il Knowledge Base, Km4City 3
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Basic Node.js Blocks on NodeRed on our Advanced IOT Apps
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It is provided with a minimum set of
functionalities (the building
blocks/nodes) while other blocks can
be easily added loading them from a
large library made available by the
JS Foundation.

Despite to its diffusion, for the usage
In the context of Smart City it was not
powerful to cope with the basic
requirements of the domain.

The classical nodes provided in the
standard version can be classified as:
input, output, function, social, storage,
analysis, advanced, and dashboard.
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Data ingestion: more than 70 protocols IOT and Industry 4.0, web Scraping, external services, any protocol database,
etc.

Data access: save/retrieve data, query search on expert system, georeverse solution, search on expert system
Km4City ontology, etc.

Data Transformation/transcoding: binary, hexadecimal, XML, JSON, String, any format

Integration: CKAN, Web Scraping, FTP, Copernicus satellite, Twitter Vigilance, Workflow OpenMaint, Digital Twin
BIMServer, any external service REST Call, etc.

Manipulation of complex data: heatmaps, scenarios, typical time trend, multi series, calendar, maps, etc.

Access to Smart City Entities and exploitation of Smart City Services: transport, parking, POI, KPI, personal data,
scenarios, etc.

Data Analytic: managing Python native, calling and scheduling Python/Rstudio containers as snap4city microservices
(predictions, anomaly detection, statistics, etc.)

User interaction on Dashboard: get data and message from the user interface, providing messages to the user (form,
buttons, switches, animations, selector, maps, etc. )

Custom Widgets: SVG, synoptics, animations, dynamic pins on maps, etc
Event management: Telegram, Twitter, Facebook, SMS, WhatsApp, CAP, etc.
Hardware Specific Devices: Raspberry Pi, Android, Philips, video wall management, etc.
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Snap4City |OT Applications

User: roottooladminl, Org: DISIT z .
Iz Prev 12 3 . 9 Next Filter Q. -

Role: RootAdmin, Level: 7
@& Dashboards © 2018-09-14T04:44 © 2018-09-2TT03:19 @ 2018-10-19T16:07 © 2018-10-19T1717

< B K- =
s 107" @ M I IR
IOT Edge App |IOT Edge App |IOT Edge App |IOT Edge App

= |OT Directory and Devices ¥

@@ My Dashboards

owner: badii owner: panesi owner: pb3 owner: pb3
M Knowledge and Maps * l. l. Management l. Management Management Management
Micro Applications
I External Services ¥ @ 2018-10-22TN:S57 ® ChargingStations

0©9

Data Set Manager: Data Gate
= 0© (&

=2 Resource Manager: Process Loader =

[# Development Tools B @ e
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o Settings ¥
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[J Documentation and Articles * @ Deprecated - SiiMobilityControlRoom ® SamsungGalaxyS4BarCode

My Profile =

' snap&City portal

e ,6 @
IOTEd%)eAQ)

owner: badii

@' Km4City portal

2 DISIT Lab portal
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User: roottooladmini, Org: DISIT
Role: RootAdmin, Level: 7
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10T Applications

My Personal Data
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Data Set Manager: Data Gate
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Snap4City portal
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Florence_Pharmacies_CSV.zip

-
+

developerl: Public
Username: developerl
Resource type: ETL
Nature: geolocated
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LB 6 6 & 1
View Edit Unpublish Owner

PaocloApplication.json
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AMMA Tool
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3
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Snap4City IOT Devices

User: roottooladminl, Org: DISIT

[ ) Fo r [ Role: RootAdmin, Level: 7
: -

v entries Search:

M Snap4City.or '
I OT DeVI CeS, :;urA:amb i Device Identifier '#| IOT Broker DeviceType §| Model '%#| Ownership '%| Status (§| Edit Delete Location View|

{ DELETE |
{ DELETE |

25l 15EP22T2AAISO00022 orionFirenze-UNIFI ChargingStation ChargingStationModel PUBLIC active

S e I l S O rS S e n S O r Dashboards (Public)
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Arcessh ) arda-UNIE Access < ccessPi 5
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My Data Dashboard Kibana
/ \Ct u ato rs’ Ve e sdminbedt SrogtE Ambiental myownpusLc IS

Extra Dashboard Widgets ~

NN

OO0 9OO

V : t | f i | - Notificator 2  AdminDevice001 orionUNIFI Ambiental PRIVATE
I r u a e S O rS V4 e e Broker URI: https:/brokerl.snapécity.org Broker Port: 8080
K led! d M, - Kind: sensor Visibility: MyOwnPrivate
Snowieage and Heps Device Type: Ambiental Format: json
10T Applications ~ Protocol: ngsi MAC:
° Model: Producer: Raspberry Pl
: . Latitude: 45409369

Longitude: 9.228193
Device Uri;" http:/www.disitorg/kmécityfresource/iot/orionUNIFI/AdminDevice001
Organization: DISIT

My 10T Sensors and ators
° IOT Sensors and Actuators
. A C C e S S I e a S 10T Devices KI: b7c4cl5-f25¢c-4cb6-95eb-e4b363222bef K2 441ffb6c-deBa-4fc9-a3415-7F6564d65615
IOT Devices Management Created on: 2018-05-24 21:54:03

IOT Device Discovery

[+ AdminDevice002 orionUNI Ambiental

.
— ServiceURI —
- - Admindevice004 orionUNIF| Ambiental

IOT Broker Periodic Update setting

[
D U R I IOT Crion Broker Mapping Rules
—
ev I c e Doc: IOT Directory and Devices

Create an |OT Device Instance AdminDevicel orionUNIFI Ambiental

10T Brokers

AdrminDevice005 orionUNIFI Ambiental

Create an |OT Device Model q

Add an 10T Device into Snap4City . e
ey Showing 1to 10 of 462 entries o
=% Resource Manager ~ Previous

httpsi//log.disitorg/service/7sparql=http://servicemap.disit.org/WebApp Grafo/sparq &uri=http:/ /www.disit.org/kmdcity/resource/iot/orionUNIFI/As 001

Dewc:e Llr| http:: fﬁuﬂfwwdls.lt org/kmécityfresource/iot/orionUNIFI/AdminDevice001
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= AdminDevice00] orionUNIFI Ambienta active Q
Broker URI: https://brokerl.snap4city.org Broker Port: 8080
Kind: sensor Visibility: MyOwnPrivate
Device Type: Ambiental Format: json
Protocol: ngsi MAC:

Model:

Longitude: 9.228193
Device Uri;" http:/\mww.disit.org/kmé4city
Organization: DISIT

Producer: Raspberry Pl
Latitude: 45499369

cource/iot/orionUNIEl/AdminDeviceQ0] \ ’

—
é\ /‘”—H"DECOCBEf—fc9a45?f656/—d656f5

\15-F25c-4ch6-95eb-e4b363222bef
: 2018-05-24 21:54:03

See Payload NGSI The Broker See Payload NGSI See loT Device on Create a Message to
V1 in JSON directly V2 in JSON directly ServiceMap be sent at the loT
from the Broker, from the Broker, broker regarding
Last message of the Last message of the this device
broker broker '
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Single data widgets
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Role: RootAdmin, Level: 7 d & \
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10T Applications

L
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E 7 S Env 07183

v
Knowl;
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- ‘ Device Values Healthiness Process Image public
. - - I\/ ¢ * ¥ [ public
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GPS Coordinates: | 42.642033,18.1122 public
A public
/ v o-08-13 071727 public
l - High-Level Type: | Sensor ‘ 08-13 071727 public
Resource Manager: Process : /.
(47 30 umMNS parch

@ Developmen ] Nature: | From IOT Device to KB

Management ¥

% Settings ~ 14-9

User Management and Aul .
Help and Contacts ¥ ' w ' z a r
Bl Eesrmeseree e faran o Device ServiceURl or Data ID: | http:/fwww.disit.org/km4city/resource/iot/orionDubrovnik-UNIFI/Dubrovnik/camera_Dut

Knowledge Base view

Subnature: | loTSensor

Sensor ServiceUR| or Data ID: | http:fwww.disit.org/kmé4city/resourcefiot/orionDubrovnik-UNIFI/Dubrovnik/camera_Dul
IOT Devices

Datasource: | lol

s = =

Some functionalities are limited to certain roles Shap4City (C), September 2023
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Notation Terminology

Are synonymous at level of service Are synonymous at level of the single
which can be with , device, service,
data and references to etc.

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

name)

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

SmartCity API, ASCAPI

Datalnspector, Wizard, Dashboard Value Name Sensor, Sensor Actuator, ValueType

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

objects into the data structure

ServiceURI, SURI of a sensor device:

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

* http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/Streetlight%3A90FDOFFFFEBD5A7F
ServiceURI, SURI extended with attribute/variable/value:

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

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

* |In some cases

e http://www.disit.org/kmdcity/resource/METRO759/vehicleFlow
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http://www.disit.org/km4city/resource/METRO759
http://www.disit.org/km4city/resource/iot/orionCAPELON-UNIFI/CAPELON/Streetlight%3A90FD9FFFFEBD5A7F
http://www.disit.org/km4city/resource/METRO759&metric=vehicleFlow
http://www.disit.org/km4city/resource/METRO759/vehicleFlow
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NGEGNEFA - NIEANET TECHNOLOGIES CAB —
I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE & —
AND TECHNOLOGIES LAB P
- ‘ o r r f = a [T - r n r
g - ‘ € o ) - / ( ) -
g1V alUl Vodeste € a4 TCCIPC.
—/ J =
Selector to Show on Map a /O
— category of Map positioned elements Q
*  https://servicemap.disit.org/WebAppGrafo/api/v1l/?selection=43.08694333811321;8.79180908203125 254 8500391093;14.065246582031252&cate
gories=Traffic sensor&maxResults=0&maxDists=0.1&text=&model=&value type=&format=json US
* https://servicemap.disit.org/WebAppGrafo/api/vl/?queryld=e5f39066cd68ffe259ed8877bcee222b&format=js Y
— Entity by Model

e https://www.disit.org/superservicemap/api/vl?selection=59.36535064975547:13.457822799682619:59.39031474260 5);13.1; 99435424806&model=
SmartLightCapelon&format=json 7

— Single Entity Q
* https://servicemap.disit.org/WebAppGrafo/api/vl/?serviceUri=http://www.disit.org/km4city/resource/iot/orionFirenze2/Firenze/S| ﬁ\new&format=
json&fromTime=3-day Jr

— Heatmap among many :
e  https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&layers=Florence PM10
— Traffic flow

e https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&layers=FirenzeFIPILITrafficRealtime&trafficlowmanager=true
e https://firenzetraffic.km4city.org/trafficRTDetails/roads/read.php

— Origin Destination Map
* https://odmm.snap4city.org/api/get?precision=communes&from date=&organization=Toscana&inflow=True&longitude=11.255751&latitude=43.769710

&od id=mobile Toscana 1000&perc=True
Events which are also PIN on map

Il Service URI as the unique identifier of the Entity
— http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO632
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https://servicemap.disit.org/WebAppGrafo/api/v1/?selection=43.08694333811321;8.791809082031252;44.93758500391093;14.065246582031252&categories=Traffic_sensor&maxResults=0&maxDists=0.1&text=&model=&value_type=&format=json
https://servicemap.disit.org/WebAppGrafo/api/v1/?selection=43.08694333811321;8.791809082031252;44.93758500391093;14.065246582031252&categories=Traffic_sensor&maxResults=0&maxDists=0.1&text=&model=&value_type=&format=json
https://servicemap.disit.org/WebAppGrafo/api/v1/?queryId=e5f39066cd68ffe259ed8877bcee222b&format=json
https://www.disit.org/superservicemap/api/v1?selection=59.36535064975547;13.457822799682619;59.39031474260852;13.566999435424806&model=SmartLightCapelon&format=json
https://www.disit.org/superservicemap/api/v1?selection=59.36535064975547;13.457822799682619;59.39031474260852;13.566999435424806&model=SmartLightCapelon&format=json
https://servicemap.disit.org/WebAppGrafo/api/v1/?serviceUri=http://www.disit.org/km4city/resource/iot/orionFirenze2/Firenze/SHT20lab_new&format=json&fromTime=3-day
https://servicemap.disit.org/WebAppGrafo/api/v1/?serviceUri=http://www.disit.org/km4city/resource/iot/orionFirenze2/Firenze/SHT20lab_new&format=json&fromTime=3-day
https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&layers=Florence_PM10
https://wmsserver.snap4city.org/geoserver/Snap4City/wms?service=WMS&layers=FirenzeFIPILITrafficRealtime&trafficflowmanager=true
https://firenzetraffic.km4city.org/trafficRTDetails/roads/read.php
https://odmm.snap4city.org/api/get?precision=communes&from_date=&organization=Toscana&inflow=True&longitude=11.255751&latitude=43.769710&od_id=mobile_Toscana_1000&perc=True
https://odmm.snap4city.org/api/get?precision=communes&from_date=&organization=Toscana&inflow=True&longitude=11.255751&latitude=43.769710&od_id=mobile_Toscana_1000&perc=True
http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/METRO632
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/
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEGNERIA AND INTERNET
DELLINFORMAZIONE TECHNOLOGIES LAB
oo =
- J

J

~P- ‘oY e ~ - \ - \ A —p - -
Data Registration fJQJ‘/ a2l & GJ:JNC:’

Data Inspector

|OT Directory:
Devices...
Sensors..
Actuators...

R T R By
Knowledge Base,
ServiceMap,
SuperServiceMap
SmartCity API, Datalnspector
ASCAPI Dashboard Wizard Dashboards
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Part 3
Part 5

M Data Management, HLT a

Data Inspector

MyKPI, MyData, MyPOI
My Groups of Entities

View/Set MyPOI on Tuscany

Data Table Loader (Excel)
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EIEIN

~ SB4CHKPIData

gt my
kpidata

get my
kpidata
values

get public
kpidata
values

get delegatad
kpidata
valuas

sawve my
kpidata
values

DINFO

NGEG ER
DELL'INFORMAZIONE

‘ & () -..&-
\
DISTR BUTED SYSTEMS & ’ N A p4

TeR: CITY ==
TEC NOLOGIES LAB a‘:ﬂ

e Save and retrieve MyKPI into the safe personal data
S t O ra ge Node-RED

* Access to MyKPI and to those that other user have
delegated to Me

* MyKPI are:

— Time series of data with GPS coordinates that can chage over
time

— Suitable for: moving sensors, trajectories, data from OBU, data
from mobile, sensor data (if needed), etc. etc.

* MyPOl are:
— POI with full metadata description and static coordinates

Snap4City (C), September 2023
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TOOLS for Part 3
Data Ingestion Verfications Part>5
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C
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"
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Semantic reasoners ~-7is

- All searches

-  Metata

- Structure

- Last values of 1oT Dev
- GTFS

- Only public loT Dev

) \ loT Brokers
NIFI, OpenSearch

- Faceted search

- Geo search

- Time Series

- Private and Public

PARTIMENTO DI

FIRENZE | BSERER cone

DISIT CL

DISTRIBUTED SYSTEMS s N A p4

AND INTERNET I y

TECHNOLOGIES LAB CI
"Humﬁ

I o — - - - r CT (=P ~

Ing data/tntity ingestion results
ServiceMap, SCAPI

— LOG / LOD viewer

— Super Service Map

— SCAPI: Swagger

— Last data

Data Inspector (last data)

loT/Entity Directory

G R e
§E%l€é'l?lé?p or *
Super SerwceMap

ServiceMap, SCAPI (last
data)

My Data Dashboard,
OpenSearchDash

My Data Dashboard

Data Inspector (last data) DevDash

Some functionalities are limited to certain roles Snap4cCity (C), September 2023 Lot



oC

NIVERSITA
EGLI STUDI DINFO D'SlT

DIPAETIMENTO DI RﬁTl;?IBUTED SYSTEMS ’ o :

F I REN ZE DELLINFORMAZIONE TE(?HNT(.)ELOGIESIAB SJ ‘ t EJ fJ 5 Jr:) E C - _[: Q f

Data Inspector

Switch To New Layout (Beta)
METROT72%9

User: paolodisit, Org: DISIT ' — VALUE NAME: METROT29

Role: AreaManager, Level: 3 L
ORSONFRGH| Do oA D R

dvy L 1L IUs value 4hours 24 hours 7 days d ngln d

; Last Last Last Last
www snapésolutions.org concentration 9.503457 mw lias el s Switch to the Synoptic Mode to select MyKPIs and sensors that you need for your synoptics.

: Last Last Last Last
congestionLevel 10427637 value 4 hours 24hours 7 days

2023-07- Last Last Last Last
dateObserved o r0856:00.0007 | Value | 4hours 24 hours 7 days

Last Last Last Last
value 4hours 24 hours 7 days

Dashboards of My Organization
vehicleFlow 1356

My Dashboards in My Organization
]

My Data Dashboard Dev Kibana A e 7.7 1. [T i gt i AT
A %‘ qno.a Rl}oll

Extra Dashboard Widgets /
@ OpenSireetMap contributors

Data Management, HLT &
Data sources

Data Inspector
MyKPI, MyData, MyPOI

All selected (48) = Al selected (895) ~ All selected (1) = Al selected (1535) All selected [234) All selected [48) ~ Al selected (61) + All selected [3)

¥ Device/Mode# Broker ValueName % ValueType ¥ DataType ¥ ValueUnit 4%  LastDate ¥ LastValudy Healthiness #

ol Drevi TransfersServiceAndRenting Traffic_sensor METRO792 arionUNIF SENsor_map 2023-07-2813:26:00
View/Set MyPOI on Tuscany T Diev TransferServiceAndRenting Traffic_sensor METRO721 arionUNIF! sensor_map 2023-07-2813:26:00

My Groups of Entities

Data Table Loader [Excel] ol Devi TransferServiceAndRenting Traffic_sensor METRO793 orionUNIF Sensor_map 2023-07-281316:00
ol Drevi TransferServiceAndRenting Traffic_sensor METRCTI3 arionUNIF sensor_map 2023-07-281376:00
IoT Device TransferServiceAndRenting Traffic_sensor METRO729 orionUNIFI SEnsor_map 2023-07-281316:00
Harvest Satellite Copernicus Data oT Dievice TransferserviceAndRenting Traffic_sensor METRO7 arionUNIF! sensor_map 2023-07-281316:00
ol Device TransferServiceAndRenting Traffic_sensor METRO7&0 orionUNIF Senscr_map 2023-07-281316:00
ol Device TransferserviceAndRenting Traffic_sensor METRO799 orionUNIF SENsor_map 2023-07-2813716:00

POI Loader (Excel)

File Manager

HeatMap Manager
BIM Server old Hide columns metra7

BIM Server New

vehicleFlow vehicleFlow - 7 days

BIM Srv New: Add
BIM Srv new: View
OpenData Manager: Data Gate 13 56
OpenData Manager: Data Gate

Add Data Sources into the Platform

Doc: Data Table Loader

Doc: POl Loader
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* Browse and see models data via HLT, nature and Subnature
— All the other faceted views, search and filter, filter by map, etc.

* |dentify, click them to see
— Remaining icons representing dashboard widgets which can be used in the

Dashboard Wizard
— |CON: Click on the icon on map and on value to preview data time serie if any
See detailed Digital Twin data on the microbutton of the healthiness

Wider data preview is coming
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DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

Snap4City

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

LoGouT |
]

= =atro Py |— Select an Agency - Vl
| Select a line:

- Select a Line - v

Select a route: —

- Select a Route - +

Select a bus stop:

i
| [ select a stop - v |
|
|

Notificator |

Data, my Data, OpenData ~

Service Map (Toscana)

{ — 1 Public transport | Municipalities | Text Search | Address Search | Events §
=_|

Select an agency:

DISIT

RSJRIBUTED SYSTEMS
TECHNOLOGIES LAB

viceMaps/Super ServiceMz

- Hide Menu |

|

n of selected Busses

o
= Osteria | Riffaioli EUI Department |
78 of Economics -
X > Villa San Paclo I
= e ¥ Pa'i
| [
- |
|
ATAF&LINEA |

Serviceuri; htp
Lines:

14 23 c1 c2

vw.disit.org/kmdcity/resource/Bus_ataflinea_Stop_FM0612_500 GRAPH

Display | 1 Bus per page

- Hide Menu

| Regular Services | Transversal Services .

Services Categories
De/Select all
+ ﬂ Accommodation +

E Advertising +

m AgricultureAndLivestock +
ﬁ CivilandEdilEngineering +
g CulturalActivity +

IEI EducationAndResearch +
u Emergency +

+

Environment |+
FinancialService [+

GovernmentOffice +
HealthCare +

e

IndustryAndManufacturing +
IoTDevice +
MiningAndQuarrying +
ShoppingAndService +
TourismService +

TransferServiceAndRenting +

dadaacaacaedad

=
-

esAndSupply +

GO R fo B JJo R << ]

a
g
s
1]
'l
al
o
+

m WineAndFood +

Filter:
|sear’ch text into service ‘

Service providing value type:
| select value type v‘

N. results: 100 -
searcn Range

Search Area

QeEo -

Search Results
( n Services 100 of 60336 available

L —

Service Map 3D (Firenze) Fortezza Time Line Direction =
I - 4%
Helsinki Service Map Actual Selection 09:31:00 2020-10-07 | C1 Parterre e
Antwerp Service Map Bus Stop: Salvemini h 08:33:00 2020-10-07 23 T2 Guidoni I
Garda Lake Service Map |
= 09:36:00 2020-10-07 | 14 Santa Maria Magagiore {
Cagliari Service Map % %, FirenzePorta a i
I EYE T E Y Viay Sferisterio §pPratp 4 09:38:00 2020-10-07 | C2 Leopolda T1 Porta Al Prato BEircnze campo
- = Mﬁ“’mo delle Cascine - 0{:4,, Furepze Santa At Miarts
Valencia Service Map ..n-,c%} w_ee J‘(\q{ Maria Novella 09:39:00 2020-10-07 23 T2 Guidoni
. . &
Pont Du Gard Service Map '335
. (] 09:40:00 2020-10-07 c1 Parterre o
Dubrovnik Service Map Vig R Taalro Comunala
WestGreece Service Map Ve,»,nf ‘Elorence = Basilica Sal Showing page 1 of 45 2 3 4 5 45
Polimoda &, 8 Maria Novel . .
Mostar-Bosnia Service Map i @00 %‘,? Real-time data currently not available Bigi A
%
2, 7 |
Svealand Service Map - B T ", |
= & 2 i
Rom e Map Esselunga y ” . - n |
t Ponte Amerigo Museo Marino Marini [=] | 5
Pisa Service Ma| Chiesa di San Vespucti . . e f
P sroa Monticelli I! detlZhond 2} = éﬂ Te le Conad City [
Creating WKT Fuor d'acqua + = |
L T Palazzo del Bargello
Service Map 3D (Antwerp) San Frediano Sy it =
B in Cestello HotelJ
Service Map 3D (Helsinki) = v » 4 PalazZ®:cchio . otel Jane
) Penny Market D g |
Producing POI triples for KB = Brancacci Chapel f m J
. Hotel Spagna & Ponte in G
Load WKT on ServiceMap {Helsinki) - |
. & =] Ll
Load WKT on ServiceMap (Toscana) \\& » "[‘."o' Piazza Santa Spirito  Vasari Corridor —— = |
. & z ey, - . |
Load WKT on ServiceMap {Antwerp) _x@b 2 oy, 0 A, _ Hotel Lido |
o U, a eg— =
My Annctation on Services/Data > § %o Palazzo Pitti
- San Francesco di Paola 2
Mapping Services Data ‘ﬁ Lungarno Francesca Fi
=] ™
ArcGIS DISIT Service o @.‘,o” i =
ana A & @ Belvedere . 4 . Hotél David B&Bs? |
Static GTFS Manager = < Boboli Gardens & Michelangelo Square
8 o < k= =
Applications ~ Porcelain Museum & Villa la Vedetta Mbsl Firenze
T Directory and Devices L
b= <P §|
)] & + @

QllapaCiLy V), OTYLTIHIIVCIT VU0

,
<
2 Ep
G {-]

" L Sy
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User: roottooladminl, Org: DISIT | i
Role: RootAdmin, Level: 7

RO00UT Select an agency

- Select an Agen
Select a line:
‘ - Select a Line -

My Snap4Cityorg

Select a route

- Select a Route
Select a bus stop
- Select a Stop -
boards of My Organization

anization

ashboards in My

Notifi

FES

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

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

cy - M

Data Inspector
My Data, KPI, POI

10T Applications

nmuﬂ'“
Ruoholahti

- Hide Menu

i)
& g

DISIT

RES'RIBUTED SYSTEMS
TECHNOLOGIES LAB

Helsinki KB Service Map

LAPINLAHDENTIE

hto

- Hide Menu

| Regular Services | Transversal Services [
Services Categories

¥ De/Select All

¥ [J Accommodation +

¥ B3 Advertising +

¢ B AgricultureAndLivestock +

¢ B} civilandedilEngineering +

¢ Bl culturalActivity +

¥ [ educationAndResearch #

A+ -

@ Q covironment I

@ [) Financialservice +

¥ B} Governmentoffice +

¢ [ Healthcare +

¢ [J industryAndManufacturing +

+

¥ »
NMMOWwW

=

—_—

Kl‘o
10T Directory and De e (Xt ¢ 1) ToTpevice +
= w . ¢ [) MiningAndQuarrying +
Knowledge and Maps & a g D m KELLOSAARENKATU @ [ shoppingandservice %
PELEECR e L Kellosaarenpuisto @ @ Tourismservice ¥
% Service Map 30 (Firenze) Kaspeltehdas ] { | @ I TransferserviceAndRenting #
1S
W Helsinki Service Map \osw“ﬂk”“ 4 g utilitiesAndSupply +
o
Y ¢ [ wholesale +
W Antwerp Service Map g p
: ¢ [@ wineAndFood +
M Garda Lake Service Map [
WM Cagiiari Service Map : N A\ > e g Filter:
Service 2 4 A\ Y 2 ! search t .
M Lonato Del Garda Service Map R > U = Linked Open Graph
M Creating WKT A select v4 3 "
M Service Map 3D (Antwerp) N. result s Glabal Endpoint Map |  Your data Type of relations.
v e — ide ol inverse
M Service Map 3D (Helsinki) Snap4City SmartCity Ontology (by DISIT) o jz\xnl” ‘.Dzsﬂen all | 1nvert ; Wide all
= s s Search | [SE0E View endpoi expasedty foafidepiction
Load on ServiceMap (Helsinki) search A e hitp luEsquas # hashttribute % a:SystemCapabil
M Load WKT on ServiceMap (Toscana) ch;mmw 3 B L R—— I impiements 1
M Load WKT on ServiceMap (Antwerp) 4 Q d = °";==""W 1
‘ — o Status rdfsiseeiiso
My Annotation on Services/Data = N
Mapping Services Data ) Se] [ilnto I dist oghmaciyrosourceriotorionF nai Roguest i |wece: /a2
ArcGIS DISIT Service #1 Maltiple andpoint search
Micro Applic s \ 2 :
Remove Clear
& External Ser ' E—
\ “w‘ Linked Open Graph
Data Set Manager: Data Gate  Hide Menu =
} Embed H ?
Close

* How pass from ServiceMap : e
to Linked Open Graph,

http:/ /www.w3.0rg/2003/01/geo/ wgs84_posilat
60.15858 W

basSystemcapsbin.
ai I i EM10G,

http:/ /www.w3.0rg/ 2003/01/geo/ wgss4_pos#long
24.921349

hazkiiuts

[ ] e http:/ fschema.org/name
373773207€E330127 dateckss PR
L|| IkEd Data view tOOI e i < . &

http://www.disit.org/ kmdcity /schemag macaddress
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Linked Open Data  L0G: https://log.disit.org

“Linked Open Graph

Your data Type of relations

spargl endpoint: {optional)

i | Select all | | Deselect all | | Invert | ) Hide all inverse
|http:!.-'... |
belongTo coincidewith -~
uriz |http:.-'.-'... ” Request | contains depiction
| Search for keyword ends forming
5 has hasAfccess

hazExternaliccess hasMunicipality
hasRule
inMunicipalityOf
isPartCf
isPartOfRegicon
ownerauthority
samels

starts

hasProwvince
hasStrestMumber
i=In

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

Reusst |

isPartofProvince
-

managingAuthority
placedIn
seehlso

JANANNRNRACODAE®
ODDRRNNREEEO

- Linked Open Graph

[T S T R u— Q
- N titis 116G E

PISTOLA

L
L] hasProvince
ay (LA belongTo
i=In bype
isPartOfRagicn 0 Q

hasExternalAcce... P

T
i
n

coincidewith

trpe
isIn MUSECQ _SALVATORE... hasAccess RTO480170176S2A...
FIRENZE hasStreetMumbeaRI04201L702280TO... .
hasMunicipality... uu'-u
P A T isPartof placedIn
isPartOfProwvineg... inMunicipalityC... .

ownerAuthority RTO4801723494ES...

=3 &
o o2

G Pleslin

RTO42801708991 FELO4E01 7247 B4ERL045017 247 85E5... Q
man=zgingAuthori

) (=) (=] | . &

Schema: http://www.disit.org/km4city/schema é éx
RDF version: http://www.disit.org/km4city.rdf

contains

e 00P00e

managingAuthori...

FIREMZE

museo ferragamo

Relations of Musec Ferragamo with the road
graph

NOILdI¥D53a

managinafuthori...



https://log.disit.org/
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Snap4City

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

|Locout COUNTEVENTS
My Snap4City.org

@& Dashboards

OpenSearch "SNAP/ciry

My Data Dashboard Kibana

. 7,642,593

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

i My Data Dashboard Kibana

2020-12-15 2020-12-16 2020-12- 2020-12-18 TOTAL HITS

date_time per day

@ Extra Dashboard Widgets ~*
A Notificator

FACET FIELDS v1
[0 Data, my Data, OpenData

organization
M Knowledge and Maps ¥
10T Applications *
= |OT Directory and Devices
=% Resource Manager ¥
& Development Tools -
sub nature
& Management ~
Decision Support Systems
& Settings ¥ groups
User Management and Auditing ~
Help and Contacts ¥
[J Decumentation and Articles ~
My Profile «
value name

&' Kma4City portal

&' DISIT Lab portal

device name

date_time per 10min

DEVICE NAME ORGANIZATION PIE

value_name.keyword: Descending
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- ~ / Web and Mobile Apps
Entity Directory: APl Manager —
Smart Data Models /r - ‘\ Smart Appllcatlo?s
loT Data Models \ - Fedteza.\':lozpl — Waste || Park || Light
- - | Smart City ) 1
\_ D] veting )\ o Energy || Environment
0606 Yy OpenSearch = :
aintenance || .....
_ = I 2 storage ’
Q f - @ —p Apps Mobile App
KB h .
@ e , 8rapn Visual Analytics tools
Q @4—¢ @ GeoServer Entitylnspector Business Intelligence CSBL
a T N Data Managers Dashboard Bld & Mng

t t Service Map
!" pyteon’
HLT Manager
\ Shdio S
/ Data Analytics: Synoptics

External Services MI—; AI; XAl 3D Digital Twin

Web Scraping On Edg -
Tv CAM streams On Cloud Event D”P Market/Sharing Place

Third parties solutions

Social Media

BIM GIS -

Gateways, satellite

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

N
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—-— ¢“SNAP/crry
Development Life Cycle
Smart Solutions

Data Discovery
Data Modeling
1
‘ Data Analytic
Userinterface +
Business Logic

@ Deploy
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Data Management

HLT-Data Inspector

Snap4City Tools Knowledge and
. Entity Directory Map, ServiceMap
/S loT Directory
( J | H-LT — Proc.Logic/loT App
peveiopment ata
] Management Development Python

Lite C /CJ S Tools + 10T App R Studio

4
4

o

Data Discoygry ,‘ Proces§ing _

Data Modeling W Logic /1o%-Apg ‘ ‘

Data Processe ,")> Data Analytic ll -
Special Tools

Conayis )
‘ Data Analytic 517
Userinterface + . Userinterface ‘
\ Dashboards '”

Business Logic
Tables and
ﬂ \>}H Dashboards
Documents <

Development life Extra Dashboard

Management ]
cycle manual g Widgets
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* Identification of Process goals and Planning

— Which goals P a r’t 4 Model Assess. Models
— How to compute, which language & Selection Identification
— Which environment, which libraries ‘! “

* Data Discovery and Ingestion (from the general life cycle)
* Data Analysis: feature engineering, feature selection

Data review

Model Deplo .
* Data review and preparation for the model ploy and preparation
* Model Identification and building: ML, Al, etc.... ! n
— Training Data Analysi
) ] inal ysis,
— Tuning hyperparameters when possible Fina Feature
*  Model I-\:sse.ssm.ent ar.id Selection Validation Engi_r;eering
— Validation in testing !‘ a
— Assessment on a set of metrics depending on the goals: global Soluti :
relevant and feature assessment o utlon.on Data Discovery,
— Assessing computational costs Production Data Ingestion
— Impact Assessment, Ethic Assessment and incidental findings o
— Global and Local Explanation via Explainable Al techniques Identification of
»  Model Deploy and Final Validation Process Goals
— Optimisation of computation cost for features, if needed
reiterate

* Solution on Production (security, scalability, etc.)
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Data Analytics on Snap4City platform

Swagger

Ontology Schema

LOG.disit.org

~—_ Knowledge Base, —~ —
N — KmA4City I B
Li [: % Big Data
n =10 %?f]_) SUCIE
& @ O %ﬂﬁuﬂﬁh 5%&:])) Facility
(= v

Snap4City (C), September 2023
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Smart City APl from Knowledge Base and other tools

C“SNAP/erry
pgthon J‘l{pyter %

Studic

Creating
MicroServices

Saving /
Sharing
reusing

Using therh into
|IOT Applications
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.A.
* python Nad dcrry

Big Data
Store
Facility

‘‘‘‘‘

On Server | .o lrree o ?
Or e gt o A —
On PC On PC as File.py — :
Anaconda Once Al Model Lf)ad L python data IJ_I
b s v i finalized Mapping zlrle:i)g T analytic T
Data.. '

To make the .PY usable as MicroService you need
to adapt it to get and send data in/out with
Node-RED from a Container.

v If you provide a .zip file the main .py inside has

o ‘ to be called doScript.py
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: ! ¢“SNAP/
Data Analytic Container @ Open an Advanced loT

App / Node-RED

o-‘P‘ﬁ’m'

® SO
ﬁ pgthon J.upyter 9 v S4CDataAnalytic @
e @ . ’ - plumber data
‘ IOT Appllcatlon duz Use Snap4City Data Analytic
@9 docker oython data Node, and load in the code

| J—— S U daElepe
Studio | l @

Develop .py or .r program on (i) Snap4City
platform online, or (ii) your Development

ashboard km4city.org:8080/server

MaCh|ne. @co t f k
The code has to respect the guidelines @ Deploy the 1oT App = Snap4City Container Manager based on
pidvided. For example see: & docker Marathon/Mesos is creating a Container for your Data Analytic code
https://www.snap4city.org/641 g iy

ﬁ'docker

https://www.shap4city.org/645 E
]
G

Data Analytic Data Analytic
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'S FIRENZE | S&tiFoavazione | fE6HNOLOGIES Las o . commuNieaTions CITy a

loT edge on
TV Camera

Device: CrossVenaria?2
with trajectories

Data Inspector

Data Inspector
Single data widgets
‘Multi data widgets

W E Dk © 2 B

Big Data
Store
Facility

show data
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loT edge on
A TV Camera

¢“SNAP/crry
Devices:

- CrossVenaria2VehicleFlowTrajectoriesVz
(030 :11e) 518 - VenariaConteggio

@ Save Counting per Cluster

Get data Big Data

Activate

m Store
E% ron o %3 G Facility
@ analytic From Trajectories  Device:

to cIus.ters:. Cr.ossVenar|a2 show data »
Counting in/out with —_—
and flows trajectories

Snap4City (C), September 2023 188



2. | UNIVERSITA
4o [wosn | DINEO | DISIT

FIRENZE | Restignn " . | SeNeer . /—\ N exaim QJ

Monitoring Cross Road Venaria - (AXIS Camera)

Number of Trajectories

Wed 10 Nov 184

AXISa

COMMUMICATIONS
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A

AXIS a

10T Devices
Registration

¢“SNAP4crry
trip[es
. o
|
Ic
SURI Link
|
C |
©
push A sybscription no
= >
Real Time NIFI, OpenSearch

kw4 cITY

Processing if needed 4
> 10T

ging TV Cam ¢YSNAP/crry

=] Monitoring Cross Road Venaria - (AXIS Camer
—

>| App |€

Real Time data in Pull, Push
Any gateway, server

¢
H<

Data A

nalytics
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Data Analytics on Snap4City platform _ C-SNApicry

Swagger

Ontology Schema LOG.disit.org
~—_ Knowledge Base, —~ —
N — KmA4City I B
Li [: % Big Data
Yo %?5@ store
acili
Ao e
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Smart City APl from Knowledge Base and other tools

@ python o =

Studic

| Saving /
Sharing
reusing

11

1" TensorFlow

» Python file.py ........

» Rscript file.r .......

= = = P
Resource Manager \=-a

)
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b | DINFO (DISIT C('
FIRENZE | BSSER cone | RBNEDEL e Dev J DK 0 ment SNAp4CITY

EXECUTION

1F TensorFlow

(e

Big Data
Store Facility

‘ A NVIDIA. \

» Python file.py........
» Rscript file.r.......

’\

Process: file .R or .Py (+ the Al/ML
Once finalized model, data) can be put in execution
with local scheduler or Cron

@ localhost: 8888/notebooks; /claffProgr3 .ipynb

7 Jupyter claffProgr3 Last Checkpoint: a few seconds ago (unsaved changes

On Server
Or

On PC as
On PC i1 cluster” + thisi

__ Local Environment

DEVELOPME
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Snap4City Tools
/S Entity Directory
- loT Directory

HLT & Data
Management

Data Discoygry
Data Modeling

Data Management
HLT-Data Inspector

¢“SNAPcrry

Knowledge and
Map, ServiceMap

Proc.Logic/loT App

Development
Tools + 10T App |

2t

4

ey

N

Tables and
Documents

X
=

Userinterface +
Business Logic

([

Data Processes , / Data Analytic
‘. "

,‘ Processing \
Logic /1o%-Apg v )

Userlnterface

\ Dashboards '/’

Dashboards

Development life
cycle manual

Management

Extra Dashboard

Widgets
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DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE

;?\ND TECHNOLOGIES LAB ~

- ~N / eb and Mobile App
Entity Directory: APl Manager ST

Smart Data Models / \ Smart Appllcatlo?s

\_ D] veting J Energy || Environment

Yy OpenSearch -

&

Maintenance || ......

KB, graph

Apps Mobile App

I's

Visual Analytics tools

- Y s ']]

loT Data Models \ Federa.\tlon Waste || Park Light
\ | Smart City API | I
J

Q @ ¢ GeoServer Entityln.spector Business Intelligence CSBL
I : ! 0 | |
a I \)BlMserverﬁcenter Data)Manage Dashboard Bld & Mng
. Service Map
1 P ¥ & puthor
Social Media ) ! \ Studi HLT Manager
> Heio
] BIM GI|S|. loT App / Data Analytics: Synoptics
ateways, satellite ProclLog. ML Al XA|
External Services » M\ 3D Digital Twin
Web Scraping On Edg loT App -
Tv CAM streams On Cloud Event Driven et/Sharing Plac

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: l1oT App, Data Analytics, ... J
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Large Collection of Widgets, also from D3 library YES Nothing
Custom Widgets SVG of any kind, full defined process for customization YES Nothing
Real time event driven widgets and data YES Nothing
Server/Client Side Business Logic for data transformation with visual programming: Node-RED YES: visual/coding coding
Maps with custom PIN, bubbles, animated and moving, etc. YES Nothing
Maps with paths, shapes, traffic flow, scenarios, routing, heatmaps, what-if, Origin Destination Matrix, ... YES Nothing
Maps with Orthomaps from WFS, WMS, GIS connection, etc. YES Nothing
TV cameraintegration and selection YES Nothing
Widgets for business logic integration on real time: buttons, selector, switch, etc. YES Nothing
Kiviat, Spider net, Calendar (also any other D3 Widgets) YES Nothing
Typical Time Trends: day hours, month week, month days, ..... YES Nothing
Time Trend Compare: day, week, month, year YES Nothing
Selectors/Menus: text, icons, etc., also in connection with 10T APP, Node-RED YES Nothing
Full control of graphic layout, font, colours, refresh per widget, etc. YES Nothing
Iframe integration of third party widgets and web pages, nesting dashboards, embedding Kibana YES Nothing
Connection among multiple Dashboards and Widgets YES Nothing
Synchronization with Video Wall, and Operators Views YES Nothing
Multiseries, bar lines, charts, pie, donut, simple selectors, trends, etc., also from business logic YES Limited
Single content, string, html, any data, etc. YES Limited
Special widgets: Weather forecast, civil protection, road plates, Twitter, SVG, etc... YES Nothing
Digital Twin Local (BIM) and Global (3D city representation) with 3D traffic, Heatmaps, Devices, ... YES Nothing

Faceted search YES: selectors, forms, buttons YES 200
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* POI, IOT Devices, shapes,.. T —
* FIWARE Smart Data Models, i g it ey

* |oT Device Models

e GIS, maps, orthomaps, WFS/WMS
GeoTlff calibrated heatmaps

* Satellite data, .. T
* traffic flow, typical trends, |
* trajectories, events, Workflow, .. fezs :
* 3D Models, BIM, Digital Twins, .. =~~~
* OD Matrices of several kinds, .. | ¥ ‘ ?
* Dynamicicons/pins, ..
* Synoptics, animations, .. -
* KPI, personal KPI,.. e
e social media data, TV Stream,
* routing, multimodal, constraints,
e decision scenarios,
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Extra Dashboard Widgets
Data Management, HLT
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Processing Logics / 10T App
Entity Directory and Devices
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Help and Contacts
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Cookies Policy
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User: roottooladmini, Org: none
Role: RootAdmin, Level: 7

Dashboards
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10T Applications
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10T Directory and Devices ¥
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Micro Applications

External Services ¥
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uii»n-.n-qwunu.wm

disit: Public disit: Public
Management Clone Delete Edit Management Clone Delete
Leonardo - Smart city data 2 My data and trends
passive Passive
e L] My data and trends =

.Q

Leonardo: Public nicolamitolo: Public

Management Clone Delete Edit Management Clone Delete
Pisa Real Time Data Real Time Sensors via ServiceMap3D
Passive Passive
Pisa Real Time Data Real Time :rn!‘uv_'.r.-\.\ ServiceMapiD ‘.g‘
= " p— - =
mitolo: Public disit: Public
Management Clone Delete Edit Management Clone Delete
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o * Different styles
o : &) cultural Activity — Icon and Text menu
= - A Entertainment — Custom Menu lcon
: 1
'. — A Tourism Service — Icon Menu buttons
.- ) @ - Etc.
tA — . i A Government Office ¢ Features
: ® K
: 8 = R ccommodation — Removable header
ﬁ? i <+  Air Quality Sensor = COlOUFS CUStom
(@) [ ] m .
E)) | | 4 Weather sensor B TransparenCIeS
l =P 0 e,
% X PM10 Hestmap — Mixed modalities
O Smart Irrigator
S w1 e Note:

— Manus can be realized
also with a set of Buttons »

The Selector is the Map Controller
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Custom Dynamic Pins

Properties  J*

color

faghetio Villa
Vioge!

MEmOlB averageSpeed

i ia j’ S0 y{éwifi vk

Custom Pins on Map test GP -

Fontana di
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Privacy Policy
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Snap4City (C), September 2023

209


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjk5MA==

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

DISIT

|BUTED SYSTEMS
TECHNOLOG!ES LAB

¢“SNAP

The Selector is the Map Controller
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Snap4City Dashboards main concepts "’*s"“"

€l
a‘o-‘?ﬁm
Header e
B Biacrackinoladmin 15 MINUTI INDEX BOLOGNA CITTA
Dashboard Tue 3 May 20:14:59 METROPOLITANA - NEWGUI

o | it of Inhabitants >

SELECTOR - MAP

+
Green factor

Civil factor
Industrialization .
factor
Environment
o . >
Interactive Widgets
15Min Economy |

Index

15Min Housing
Index

° 15Min Health
Index

J . E e
o 15Min Food Index > ’ e, i d ; BAR SERIES 4m
F ¢ S ——————

° ::::: Education 5 zi:::umm bk ] . AN:'HV )
Server Communication F> © s : . o H ” HH l
- Real Time data requests/send 1 T - el

THE PICKED POINT 9m

- Event Driven e - fae a b I
- Server Side Business Logic
- See Part 3 of the course

® 15Min Indexes Max\alue  m Suff. value

Inter Widget Communication:
Client Side Business Logic

See part 8 of the Course
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In the following section, the schema that should be adopted to design each single Dashboard/view of the

solution.

IV.B.7. Example of Dashboard Schema
| For each Dashboard or View we suggest to specify:

Name [ vehicle dashboard

Alm Display wehicke information and measured values
Purpose Monitoring

Status Diraft

Missing Hong

Preferred size PC

Style PA

«Chat enabled No

Kind Active

Data vs Widget Map Widget

#  Description: map showing the wehicle position over time
#«  Kind: monitaring onky

»  preferred Data representation: map

- icl |

Data: hickeatisuse
DaETRhle Widget
#  Description: table reporting the wehide evants
#«  Kind: monitaring onky
=« preferred Data representation: table
-

Data: yehiclEyentevsnsll, VashislebuamnaateRhssed, vehislsEvssaas,
: b

SinglaContant widget
*  Descrition: single content showing the total km travelled by the vehicle
=« Kind: 10T App
#  Preferred Data reprasentation: singls number
« Dtz yehicl o)
Synoptic Widget

= Description: battery shaped synoptic to represent the available ensrgy percentage
#  Kind: monitaring only

31

DINFO

»  preferred Data representation: snimated synoptic

*+  Date: yehila gnemubass)

Time series Widget

Description: to plot the evolution of the velocity and accelerstion values over time
Kind: 5C Business Logic

Preferred Data representation: time series plot

oate: shigleyslosin Vahisleasezlarsion

Client Side Business #  Tobe developed in Javascript into the Dashboard Widget
Logic

*  Eventdriven

Server Side +  Tobe developed in 10T App with 54C Dashboard Modes
Business Logic ®  loT Application

o Eventdriven: ...
»  IoT Application
o Eventdriven: .

As can be seen in the example dashboard schema zbove, several information must be specified:

Name: name or |D of the dashboard
Ileckup: a graphical example showing the overall appearance of the dashboard. This can be
realized using some graphic painting tool {a screenshot of an empty dashiboard can be used as
background element)
Aim: a description of the dashboard
Purpose; it can be monitoring, simulation, what-if, data entry, etc. Multiple values are possible.
Status: it can be draft, developed, finalized, accepted
MMissing: in this field list all missing element that should be inclueded in future
Preferred Size: specify the preferred viewing size of the dashboard, such as PC, HD, mobile, or an
explicit resolution size {row x column)
Style: the base style to be used for the dashboard. Available styles include Gea, Ballon, PA, Ballon
Dark, etc.
Chat enabled: yes or no
Kind: passive or active. A passive dashboard show data taken from storage only, without sending
actions toward an loT App; however, passive dashboards may have selectors, maps, etc, and a lot
of interactive visualization that do not reguires neither changes in the status on server, nor sending
commands to the server side. Differently, active dashboards, are those that send or receive
commands to/from the server side, via some client-side Business Logic, server side Business Logic
on leT Apps, or both
Data ws Wideet: for each widget reguired in the dashboard, some information must be specified
according to the following schema:
o MName: the name of the widget to be used
o Description: 2 brief description of the widget and its use
o Kind: monitoring, loT App, or Client-Side business logic (note that, the last two entries
characterize an active dashboard)
o Data: the data the be used in the widget, typically retrieved from some loT device. Multiple
entries can be accepted.
Cliznt Side business logic: to be specified if present
= Description of the effects: a description of the implemented client-side business logic
effects
Server Side business logic: to be specified if present
o loT App: description of the involved loT App
o Event driven: indicate to which events the [oT App responds

JIMapPg=CIty (), OCTPLCTITUCT 2020
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e Passive Dashboards: showing data taken from

Storage only, no actions toward loT App
o Passive dashboards may have Selectors, maps, etc., and a lot
of visualization without changing the status on Server, no
sending commands to the Server Side.

e Custom Business Logic

e Active Dashboards, which can be those sending or receiving
commands to/from the logic coded somehow and in particular
for

o Server Side Business Logic > logic on loT Apps with
Snap4City Dashboard Nodes, which is easier to be
programmed begin based on Node-RED visual programming.

o Client Side Business Logic = logic on JavaScript on specific
Dashboard Widgets only for skilled developers of Snap4City
Platform. We suggest first prototype by using Server Side
Business Logic, then pass to Client Side Business Logic in
JavaScript.

o Both kind of Business Logics may be active on the same
Active Dashboard.

Snap4cCity (C), September 2023 2
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How the Dashboards exchange data

vvvvvvvv

nnnnnnnnn

IS, HTTPs URLs

Req. ServiceURI, KPI

Dynamic Data:
ServiceURI, MyKPI,
Events and Actions

Event Driven Synoptics
I I I I

Server Side
Business Logic

raffic Flow, MAPS, Heatmap

Dashboards

nuow: D INNESCAMENTO

s

Client Side Business Logic
in JavaScript (when needed)
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Snap4City BigDat .
I soricevas [
Super
|OT Broker Orion ServiceMap

Quantum Leap
Metric, KPI j

MyKPI, MyPOlI, ...

Req. KPI, Metric ID

M

. Req. MyKPI ID |

Traffic Flow, MAPS, Heatmaps
, S S

ServiceURI (ID)

!ynamlc Ea!a, compu!e! l

into 10T Application

API, External Services, MicroApp

FFFFF

+ Client Side Business Logic
in JavaScript (when needed)

loT App for
Server Side
Business Logic
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Widget name / description Event Some Local Server-Side Business Client-Side Business Logic
Driven Interaction Logic Node-RED (IN = JavaScript)

Single Content Yes -- ouT ouT
Speedometer Yes -- ouT ouT
Gauge Yes -- ouT OUTx
MultiSeries, Time Series, Curved Line, time compare Yes Yes ouT Sg@ﬁat
Time Trend, Time Series Yes Yes ouT IN/OU
Spidernet, Radar Yes Yes ouT IN/OUT
BarSeries Yes Yes ouT »EIE;%}T
Donut, Pie Yes Yes ouT IN/ _é%
Device Table Yes Yes IN/OUT IN/OUT
Multi Data Map (dashboard Map) Yes Yes IN/OUT IN/OUT
Selector Yes Yes -- GQ" %FT_]_]’_]_
Button, Impulse button Yes Yes IN
Switch, on/off but. Yes Yes IN/OUT IN/OUT
Knob, Dimer Yes Yes IN/OUT If/0U!
Keypad, Num Pad Yes Yes IN CSB]IB&F
External Content Yes Yes IN/OUT IN/OUT
Event Driven MyKPI Yes -- IN --
Synoptics (see External Content) (read, write, subscribe) Yes Yes IN/OUT --
Dashboard Form Yes Yes IN/OUT Possible on Ext.Content
Speak Synthesis Yes -- ouT Possible on Ext.Content
D3 charts Yes Yes ouT --

Snap4City (C), September 2023
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asnboard Builder: Development o
Dashboard Wizard reate, save, load,

|dgetCoIIect|ozn delegate, grant access,

change ownerhii

-

1 o 'f e p—

..... DataTransfo.:matlon

IOT Applications

_~—~—  Knowledge Base,

S~ KmiCity ' ' =" | .

External ® \__a
Services \ = ' N
Knowledge and Storage : ES | N A== \ = n
Data from the Field and CEEEERpE T T \_. _
City + MyKPI ++ Public 0 I _-ﬂ
Dashboard |
Collection
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User: paolo.disit, Org: DISIT
e Role: AreaManager, Level: 3

Prev 2 3 Next

www .snapgsolutions.org

o Dashboards of My Organization

My Data Dashboard Dev Kibana Alerting Generation Andamenti Nazionali e Regionali Andamento Regione Toscana e Case 15VG ws3 case 2 SVG WS3
infezione COVID-19 Province, COVID-19

Proc.Logic / loT App Proc.Logic /[ IoT App Proc.Logic / IoT App Proc.Logic f 16T App Proc.Logic / laT App

Extra Dashboard Widgets

@ Data Management, HLT

0 Knowledge and Maps

Processing Logics / IOT App

My own: Public (DISIT) My own (DISIT) My own [DISIT) My own (DISIT) My own (DISIT)

e Entity Directory and Devices
e Resource Manager

Devel Tool
EELERRELS Case4 svg ws3 Change Alert Color Status DataCenter new Device DHT Device Table Testing double DIDA data 2

o Management Passive Proc.Logic / loT App Proc.Logic / loT App Proc.Logic f 1aT App Passive

My own (DISIT) My own: Public (DISIT) My own: Public (DISIT) My own (DISIT) My own: Public (DISIT)
Decision Support Systems

privacv puliw — pnlicv ('

L) DINFO | DISIT
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Wizard

Dashboard features Data and widgets

Carmignano

Vs
: \ Fnesnlp
3 Aerdporto /
\ \ et

\ Firenig

- ———Amerigo

oy )
v - o q g o
- y Ve cer
Signa, 11
\g—/—(i $ Pontameve
Lastrf a Signa A F|renze —e

- - o = p — a .
, . sV JdY)| ;
T ﬂ |
— Scandicel A - . . = = " - . .
3 y- L Bagnoampoh . 2 Q |[aw=
A 7 : ]
i L | | | = lfi—) e = || L |
Montelupo X / ~ N ( \
Fiorentino . 4 \
*i“_,_,_,_./ Nt x @ OpenStreetiap contributors p

Data sources

All selected (10) ~ Al selected (55) ~ Al selected [776) ~ Al selected [315] ~ Allselected (47) ~ All selected (2) +

High-Level Type 1 Nature Subnature Value Type Value Mame Data Type Ownership

Special Widget Environment Weather Forecast Previ_Meteo special weather 2018-07-0816:00:18 public
2018-07-0816:00:18 public
2018-07-0816:0018 pukblic
2018-07-0816:0018 public
2018-07-0816:0018 pukblic
2018-07-0816:00:18 pukblic
2018-07-08 16:00:18 public
2018-07-0816:00:18 public

Special Widget Environment Weather Forecast Previ_Meteo special weather

Special Widget Environment Weather Forecast Previ_Meteo special weather
Special Widget Environment Weather Forecast Previ
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaglia
Special Widget Environment Weather Forecast Previ_Meteo special weather Vagli sotto
Special Widget Environment Weather Forecast Previ_Meteo special weather Vagli di sotto
Special Widget Environment (Veather Forecast Previ_Meteo special weather Uzzano

S oS * Select the area of your interest: panning and zooming

Select the
» graphic aspect of your interest, or

Meteo special weather valano

L L L XX X J

e High Level Type of your interest, or
 Make a search if you a have a precise idea or
e Act on filters: nature, subnature, type, name, value, date, health, owner, ...
 Combine them as you like
e Select the lines of your interest
* Then click on Next and get the Dashboard by wizard



Wizard

Dashboard features Data and widgets Check and summary

Carmignano
A FIESNE A

E‘xx

Webpage | |

z oty
st H\ A J \v‘
———Amerigo H ‘
Vespueei X

F\renze —_—

anssngvg

Bagnoanlpo\\ 5R69

Montelupo

Fiorentino L
& OpenStrestilap contributors

Allselectzd {10) ¥ Al slected [776) * A [550 2w

High-Level Type Subnature Value Name Last Value Healthiness

Special Widget

Value Type

Environment Weather Forecast Previ_Meteo 2018-07-0816:0018

Vernio public

special weather

-—

—
—

al'C

Special Widget Weather Forecast Previ_Meteo

Previous 1 2 3

special weather

Hide columns 4 5

Choosen data sources

High-Level Type > Value Type Value Name Data Type Last Date
No data available in table

Previous  Next

You must select one widget type

Last Value

Special Widget Environment WWeather Forecast Previ_Meteo Vergemali [ ] 2018-07-08 160078 public
Special Widget Environment Weather Forecast Previ_Meteo special weather Vecchiano [ ] 2018-07-08 1600718 public
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaiano (] 2018-07-08 1600718 public
Special Widget Environment WWeather Forecast Previ_Meteo special weather Vaglia [ ] 2018-07-08 160078 public
Special Widget Environment WWeather Forecast Previ_Meteo special weather
Special Widget Weather Forecast Previ_Meteo special weather

Selector

Traffic Sensors

p—

e gel (30012

METRO759
DETAILS DESCRIPTION RT DATA

First Aid Last update: 2015-03-06 09:10:00+01:00
Description ~ Value Buttons
| Last Last Last Last
e 1 AvgTime 1635227 \ae  4hours 24hours 7 days
Prev  Next L] ‘ last  Last  Last Last
i B \&| Concentration 7.064071 e 4hours 24hours 7 days
- OSSeriz Vi Cosseca Piazza della Costuzione)
. Pl - Last Last Last Last
teo sensor in via Jietia oot E - ‘“9“ Upiniss ) venicle Flow 8440 aiye  gnows 24hours 7 days
o
Bolognese © Auereae’ aoec0ee ICEDN 2 ST [EE)
o Soz) \
Air quahty \ § ",
i e nedett® Padiglione ;,,”‘,(, ’%’
- Spadolin 2l
1 Fortezza) “azgyc” ty
& N
SN :
%\ i o

The Wizard help you in selecting
only possible combination of data
vs graphic representation

F

Smart bench

o
Bike sharing (Pisa)

A

2856
2142
1428 Jfl
714 l\/
0

% 8. % 10. 11, 12, 13, 14 15, 16 17. 18 19, 20. 21. 22, 23, 24, 25, 26 27. 28 1

Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Mar Har

Mar

LMY {MM

Mar

Thu 8 Mar 09:18:52

Glarding -
deltOrticattara g |||

Last
30 days

Last
30 days

8.

Man Mar Har Mar
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ustom Widget / Synoptic / PIN Development @

- Inkscape editor on your computer
SVG Symbols Collection —— -

e , —— | Create, save a Custom
- “ T | Widgetin SVG
= T Tl .

10T Applications — ~ \

~—"  Knowledge Base, : EE——

N — Km4City e e Bl |

. T wai ey = Create, save, load,

w, = 'L}_;.““ 7o % i-”*m,, =

BT ETT T Dashboard Editor delegate, grant access
TR T

|é\|! I | == > = it a

[ hms > 1. Create and Load a Custom SVG

public . ——— 2. Select/Reuse an SVG
Knowledge and Storage Dashboard My Own Dash/App 3. Make and Instance of Synoptic by

: . Associate Variables with MyKPI
D.ata from the Field and EOECRn e ® ® 4. Create on Dashboard a Wigget based on
City \=2\=4\ '
[ )

Synoptic HLT such as Ext. Srv.:
\__a e https://www.snap4city.org/synoptic/v

e 2/synoptic.html?id=xxxx
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LRINVERSTIR DAR!QNTED'Q Qﬂ!ausm!:!:ws CW with a s!ngle READ Variable are Z lmﬂ.@;
FIRENZE | BSeeitpone | 2BNEREL re automatically usable as PINS CITY ==

Create, save a Custom

Upload as List of Cust e .
Widget i SVG p ist of Custom Dashboard Editing/wizard

Custom Widget Template Widgets / Synoptics

My Light Bulb SVG - Cloned (WS2)
Mo subtitia.
——— ' T ——

SVG Symbols CoIIectlon

SynopticTemplate (Utilities and supply: Energy Supply)

w i
Sy
L=

Instantiate as
Custom Widgets /
Synoptics

Connect with d
WebSockets Pa r t 3
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Final Dashboard

Select MyKPI and
Sensor Data for
Synoptics cases
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* Smart parking
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* Smart Energy 1 1 al§
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W €pg2, . rete teleraffrescamento
[ 2stlme> pas, = 267>

o IMensa
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Total clicks 6 Mean rate value 0.00
by | 0.01|eme R

@O®

e
:

Begin | 17:00

ez

Finish 4:00

4
m
X
z
>

(oz op)

= rete energia elettrica
>
Cog. = Motore cogen. Cal. = Caldaia PV = Fotovoltaico sito JRC
Chil. = Chiller Ass. = Assorbitore
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w‘ 11 1 ‘]\ I I I ‘
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https://www.shap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkONQ==
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VS Planniny NaOH 30% 4581 |y FERROSO Stoccagg
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0-01 09:32:54 2020-10-01 23:00:00 2020-07-24 18:43:00 2020-10-01 09:33:27 completato LT ~ :
,_ srotticod
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9-25 18:46:02 2020-09-26 23:00:00 2020-07-24 18:43:00 2020-09-25 18:47:46 completato  Si DS Syl
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loT App / Proc.Logic

» Storage = loT App / Proc.Logic
* External Service <2 loT App / Proc.Logic P@[ﬁt 3

* Dashboards €< -2 loT App / Proc.Logic Node RED

* Data Analytics <> loT App / Proc.Logic P@[ﬁt éﬂ,
* Broker = Storage

* |oT App / Proc.Logic = Broker

* Broker = loT App / Proc.Logic P@ﬁt 5
* |oT App / Proc.Logic - Storage
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Server Side Business Logic

* |tis possible to have one Processing Logic (loT App) referring to
multiple Dashboards, and one Dashboard referring multiple
Processing Logic (loT Apps)

e Let see a 1:1 relationship from Proc.Logic and Dashboard

— Any Action performed on Dashboard is provided to the Proc.Logic, which
may produce reactions on Dashboard.

— The context of Proc.Logic <> Dashboard is a singleton, thus any user
connected to the Dashboard will observe the evolutions performed. So
that all the users will see the same story and view

— This is good for control rooms, and single/few users prototypes
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Server Side
Business Logic

Dynamic Data: ~ .
ServiceURI, MykPI, N\ || .2
Events and Actions \

Event Driven Synoptics
I I I B .

oards

nnnnn

[y

Client Side Business Logic
in JavaScript (when needed)
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Viaps server Sl

Any Snap4City data and
sources: loT Devices,
Variables, Heatmaps,
traffic, tools, KPI, etc.

[ smpeumetio o

_ tmesiamp Add Traife Sensars
B s | Fomore s Semor
_

jo I — s snge oTome
— oo S TR b
‘ timestamp Add GRAL Heatmap g
‘ tmestamp Remove GRAL Heamap ("

e

data

selections, positions, ServiceURI

CUSNAD4CITY

Isiness Logic vs 101

2ANNS
‘m Y, jJ D
Alerting Generation 0¢ o

Kind: River Floading

Severity: Relevant

People: 10

impact ): People Disease

mpact 2: Pollutant

PS: 43.7761141.210861

City: FIRENZE

Adr: VIA ADRIANO CECIONI N.undefined
iste eeni1610755283309

Selector
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Synoptics
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Node RED

i
\'4 M
Widgets ICONS Widget Name, Description - Dashboard-IOT m MyPersonalD My KPI
App ata

W‘ Single Content m X(cs) X (ED) X X
H Custom widgets in SVG are data driven X(cs) X (ED) X X
=) {{T Speedometer, Gauge SRR TN X (cs) X (ED) X X X X X
. | Device Table & - i X(cs) X (ED) - X X
B mm SingleBarv/H e -n X X (ED) g
g:_j UT Single and Multiple Bars, _ X(cs) X(ED) °T X X X X
= stacked or not, ordered 0
@ Q MultiSeries, shaded, n X(cs) X (ED) -'E X X X X X
staked and non staked, TTT O
il Time Trend (single) X X(ED) = X X X X X
A ﬁfif; Time Trend Compare L:-: X X X
\E> SpiderNet, radar, Kiviat X(cs) X (ED) a X X X X X
fg; Pie, Donut, 2 layers Donut m X(cs) X (ED) — X X X X X
== Table e ) X(cs) X (ED) X X X X X
Wil Calendar - X(cs)  X(ED) X X
@ /S Speak Synthesis _, X(cs) X (ED) string  string
%{3\ Maps 1 X(cs) X (ED) Many High Level Types X X 12
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* Send information and commands to the Dashboard Widget, for
example for an action produced by the users. (in widget/node)

* Receive information and commands from the Dashboard Widget, for
example presenting a dashboard change to the users. (out
widget/node).

* Send/receive information and commands to/from the Dashboard
Widget, for example for collecting users’ actions and presenting a
change to the users on the same widget (infout widget/node).

On Server-Side (into Proc.Logic) the developer can even create some
HTML pages and provide them into a Dashboard Widget. And a mixt of
Widgets in, out, in/out
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Advanced 10T A
Synoptics can ......
— doall®©

Widgets can
— send/receive dynamic data,
— change data sources, etc.
— Provide interactive maps

HTML pages can
— be dynamically generated

— provide forms to produce
data for IOT Applications

— Collect files on web and
system

— produce files on web ad
system

— have CSS and AJAX control

L P = g 5
sUsSiness Logic

2 spaCiy - Cty a9 Fiow 1
tunction o N o
tmesanpu | — | sencenn | arlerperature 7”
uuuuuu ) .
|
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Toproguest 1 .
\
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anga
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!
N wtesateTme " eiracistateTime —_ﬂ'::
e
m— it
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~ 1y wn
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HTML 1o,

https://www.snap4city.org/394

¢“SNAP/ciry

Synoptics
Custom
Widgets

Widgets
Maps

Keypads
Controls

RTO ¢nline

TML pages

https://www.snap4city.org/596
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Proc.Logic (IOT App) with Dynamic Web Pages
RTO online

Home RTO -
online m W o —0 online P @ O ——E
Parametri DCcs Amministrazione :E:;Eﬁﬁ;"e Energia Altri Pianificazione Esito In Produzione Home i Home
(TabPar) (OPC-UA) (AS400) AS400] (PUN) Parametri Pianificazione
( ) DVCSSIEI:T:: Visualizza ed Edita aliri parametri ‘ Visualizza e produci Pianificazione Consolidata da Pianificazione Ipotetica del 01-10-2020 15:32:05 & una Pianificazione C ata atfiva IDCS Real Time |
2020-09-25 18:47:36 2020-10-23 18:49:02 2020-10-23 18:49:29 2020-10-23 18:49:29 2020-10-24 23:00:00 2020-07-24 18:43:00 2020-10-23 18:49:39 m Vs Planning
2020-09-25 18:47:36 2020-10-23 17:22:03 2020-10-23 17:21:46 2020-10-23 17:21:46 2020-10-23 23:00:00 2020-07-24 18:43:00 2020-10-23 17:22:08 compl @ Ecs T Elenco esecuzioni panificazione ‘ Elenco esecuzioni pianificazione inproduzione | - Awa Pianificazion DCS Real Time
Giornaliero
2020-09-25 18:47:36 2020-10-22 18:36:02 2020-10-22 18:36:27 2020-10-22 18:36:27 2020-10-23 23:00:00 2020-07-24 18:43:00 2020-10-22 18:36:54 pletaf Si prore—|
2020-09-25 18:47:36 2020-10-22 17:09:02 2020-10-22 17:08:59 2020-10-22 17:08:59 2020-10-22 23:00:00 2020-07-24 18:43:00 2020-10-22 17:09:13 completato No Settimanale ?Sn?é 516 DCS Real Time
Si = stoy 01-10-2020 153205 Seuimanale
b Marce lidata (AS400): 01-10-2020 09:32:54
2020-09-25 18:47:36 2020-10-21 06:52:02 2020-10-21 06:52:41 2020-10-21 06:52:41 2020-10-21 23:00:00 2020-07-24 18:43:00 2020-10-21 06:52:59 e No i i e A A S DCS Marcs
2020-09-25 18:47:36 2020-10-20 18:26:02 2020-10-20 18:26:19 2020-10-20 18:26:19 2020-10-21 23:00:00 2020-07-24 18:43:00 2020-10-20 18:26:37 completat Si Ultzgpa data di aggrornamento altri parametri: 24-07-2020 18:43.00 Giornaliero
2020-09-25 18:47:36 2020-10-20 09:47:03 2020-10-20 09:47:05 2020-10-20 09:47:05 2020-10-20 23:00:00 2020-07-24 18:43:00 2020-10-20 09:47:21 completato DCS M
2020-09-25 18:47:36 2020-10-19 18:13:02 2020-10-19 18:13:09 2020-10-19 18:13:09 2020-10-20 23:00:00 2020-07-24 18:43:00 2020-10-19 18:13:21 letaf m Settimanale
2020-09-25 18:47:36 2020-10-19 09:51:02 2020-10-19 09:51:08 2020-10-19 09:51:08 2020-10-19 23:00:00 2020-07-24 18:43:00 2020-10-19 09:51:58 completato =
<< 1 2 3 4 5 6 7 8 9 10 1 12 13 4 >> Giomali
Elenco Parametri Iniziali Algoritmo RTO SODA4.0 o)
A 3 TR DCS Stoccaggi
5 days (N° di ziomi su cu si vwole fare la pianificazione) [ Sinottico di
S sintesi impiania
e gt fenk)
1 aipha_eco (Peso che decide Limportanza relativa di Stock ¢ PUN nella foazione obietivo) [ Sinotticodi
sm[;n&pim
i )
3 L2 HCE2 (C12 consumato per ton di prodotts) [rea CL2ton HCI32]
—
VS Marce 20754 MAX HCB2_s (Massimo stock HGR) fton] -
PrivacyPolicy  CookiesPolicy  Termsand Conditions  Contact < |omro| pierr ‘SNAPACITV % PrivacyPolicy ~ CookiesPolicy ~ Termsand Conditions  Contactus fru2 | pawo | g o SNAMm g

* HTML pages can
— be dynamically generated from t
— provide forms to produce data t
— collect file from users, and pro
— have CSS and AJAX controls

e Proc.Logic / loT App

the Proc.Logic / 1oT App, also indluding interactive elements
ce files to web and to the system
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From 1ol APD to generate ATIVIL p

o)

hitps Aot-app. snap4city. org/moderedfgudishowtable it nito i nod
I P In node

8 Show values Delete Cance m

\ X d ~ node properties
<htm|> I hitps:4i

<style>table, th, td { border:1px solid black;}</style>

[get] /fnodered/nrigus0/showiable [ e Basic Himl

Ds:Aiot-app.snap4eity. orgmoderedifguso/showtable

oy ——— S @ URL /showtable
< h e a d ></h e a d > Th:r:: will be relative to /nodered/nrfguge
<body>
<h1>This i </hl>< ="width: %'"'> = ”
e lrh:S Is a table</h1><table style="width:100% Edit “HTTP IN NODE” as above, also to get the
<th>Person 1</th> <th>Person 2</th> <th>Person 3</th> ID of y(?ur loT '.A‘PP'
</tr> The ID is used in the URL of the generated page
<tr>
</t<£d>Em|I</td> <td>Tobias</td> <td>Linus</td> S " Y o - ©O X
<tr; & C 1{} & iot-app.snap4city.org/nodered/nrfgui0/showtable o 3 & w W 9 P O N ,ﬁ :
<td>16</td> <td>14</td> <td>10</td> This is a table
</tr>
Person 1 Person 2 Person 3
</table> Emil Tobias Linus
</body> </html> 16 14 0
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« HTML page can expose forms to collect data for the loT App.

* The table can be
— constructed with the style you prefer according to HTML, CSS, etc.

— dynamically generated on the basis of the values you collect/generate,
receive, recover from storage in the flow

— updated by send a message on the node

— show on Dashboard by using the link (URL) into an External Content
Widget

* |n alternative there is to the Widget Table with less flexibility

Snap4City (C), September 2023
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rrom ol App to API Get

https./iot-app snap4city org/nodered/nijvmyg/iv1/CSS- n&suﬂ‘

[get] /nodered/nrivmyg/v1/CSS-result | -\-‘-//—“.| Call on Browser:
J function [;2 . hitp } httpS://iOt-
Eunction receives: "V app.snap4city.org/nodered

{"prOva":”1”,”t€$t":"mi0"}
It can interpretes the REST call to provide
at the next Node the result

S Domain Prefix
The HTML page can be

emebedded into External

Content widget of a
dashboard

Primcy Pl Cokesfolky  Termsond Cordbons  Contactus b |w|

ey 55
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https://www.snap4city.org/d
ownload/video/ClientSideBus
' SNAPATeoh inessLogic-

Client-Side Business Logic
Widget Manual

From Snap4City:
« We suggest you read S

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

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

PlatformOverview.pdf

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

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

vvvvvvvv

nnnnnnnnn

IS, HTTPs URLs

Req. ServiceURI, KPI

Dynamic Data:
ServiceURI, MyKPI,
Events and Actions

Event Driven Synoptic
I I I B .

Server Side

Business Logic

raffic Flow, MAPS, Heatmap

S

'7
\

m

Dashboards

[ ——

nnnnn

spsn

VoA

[y

Client Side Business Logic
in JavaScript (when needed)
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Client Side Business Logic, CSBL

solution to close the loop from user actions and effects on widgets directly on the client
side, on the browser

Client-Side Business Logic, CSBL, and Server-Side Business Logics, SSBL, may be present
at the same time behind a Dashboard and thus behind a Business Intelligence / Smart
Application

CSBL the logic code is formalized in JavaScript only, while in SSBL the logic is formalized
in Proc.Logic which is Node-RED plus some JavaScript.

Developers that would like to develop CSBL have to be authorized, please ask to
snap4city@disit.org

When working in SSBL, widgets can be created
— and edited from Node-Red Processing Logic.
— also through the Dashboard Wizard
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Custom JavaScript on CK editor ot Widget

External
Commands
Triggered from
other widgets,
selector, etc....

J

function execute ()

: S;céhdard
Commands

Carmignano

UﬁEI"ACtIOﬂ EfTects... {
Click, sele‘cg,;,/ﬁ S N N Var e = JSON. parse(param)
S Y - - n if (e.even R
Widget CSBL Trigger
and]avascnp dard SO Commands to }
tan ard JavaScript ) Ise if o ’
commands other widgets else if (e.event == “.......... ) {
~
Federation Smart City API else {
‘bceoserver .l..l..l..l..l..l..l:.l..l..l.
E Do s}OpenSearch@ $(‘body’).trigger ({.........});
/ }
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A e e S o
- O SRE6 \ 8l 0 & 208 A s A )
Trigger dashboard widgets from External Content iframe L - Al A ) ; g
— nl‘ ! ES
\_ J v 3 5 '//A & ; s
I i i i %& 0 Quarrata \ 5 A % >
| Trigger data on Time-Tr Trigger data on Map 11 O A ¢ o) A
g AA 5, SestoFiorelmir;o N v/ A
2 Campi Bisenzio
3 Carmignano ¢ 7 A
7 > ‘f{m /Fiesole A
2A%A 000 A A
Firenzi A
<html> A7 \ ) N e " o .
<head>

A

— X
- Vespuc "
w3 /W y/» Fopucei \ \
. Lastra a Signa X Firenze “—r —— A Pontas
\
A A

<script src="https://ajax.googleapis.com libs/jquery/1.10.1/jquery.min.js"></seript>/
WA )

<script type="text/javascript’>

\
Y Scandicci

Bagno a Rnpbli A
A A N

....... ol N 8 /\\H,g\ :
</script> )
</head>
<body>
<h2>Trigger dashboard widgets from External Content iframe</h2>
<div>
<I-- <button onclick="showAlert()">Alert Button GP</button> -->
<button id="triggerTTrend">Trigger data on Time-Trend</button>
<button id="triggerMap">Trigger data on Map</button>
</div>
</body>
</html>

Empoli.—— — . T
A

y) -
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<script type="text/javascript'> Enforcing HTML and JavaScript on MoreOptions

var showAlert; of the External Content Widget
var triggerTimeTrend;

Va r trlgge FM a p; Metric and widget choice Generic widget properties

S(document).ready(function () { e | orece0n | oacksoundcsor | e
Metric NR_a2874619_ebd078
. Content Content font color
o f 5
S h OWAI e rt - fu n Ct I 0 n ( ) { Widget name w_NR_a2874619_ebd078_2573, ont size
Header color | rgba(c Header text color | rgba(z
Va r myText - "Te St a Ie rt"; Widget type widgetExte ~ max 1 metrics period y Refresh rate (5)
Context [2]
Height = 41 v width 31

a I e rt ( myTeXt ) ; Widget link https://rttvhd.snap4city.org/ o/ U/M position

Metric description
Font type Auto

S('#triggerTTrend').click(function (event) { ’

Specific widget properties Enable CK  yes
Editor
-----------------
Widget mode Web link  w
] 1 o a Here you can insert HTML text to be shown in the widget. Pl
p arent. (0] y O gge | 8 T 3 Enable  Yes v Enable  Yes v by clicking on the save button on the bottom
fullscreen in fullscreen in
new tab a popup —— —
}) . = @ @ = LE=Q
Zoom Always w Zoom factor 105 = .= =
’ controls |~ (%) BTl il Eilits
visRihy Styles - || Fomat

S('#triggerMap').click(function (event) { T

position

parent.S('body').trigger({  ..oooerrnnnnnen. N;
D; C——

1 |
</script> = -
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prmalization o

SSBL on In Widget

More Options

* CK EDITOR

Modify widget

Metric and widget choice
Widget category  Actuator

Actuator target Personal apps

Input from personal NR_caa95069_baa388
apps

Value type Testuale

Start value {"options":"3382","selected":""}

Domain type

Widget type widgetImpulseButton

Specific widget properties

View mode Icon and text v~ suttol
radius (%)
Impulse v
mode
Button color  gba(214,2: Button color  rgha(214,2
on click

Symbol color  1gba(0,0,0, W Symbol color | rgba(0,0,0,
on click

Textcolor  rgba(0,0,0, [l  Textcoloron  rgba(0,0,0,

click
Text font 24 Display font 24
size size
Display text rgba(255,2! Display text rgbha(255,2!
color color on click
Display  rgba(0,0,0, [ Displa.
background radius (%)
color
Display . Display .
width (%) height (%)

SnapA4City (C), September 2023
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Generic widget properties

Title Trigger Pie C Background color rgba(2
Content Content font color
font size
Header color rgba(s Header text color rgba(2
Period ~ Refresh rate (s)
Height 10 ~ Width 11 v
u/M U/M position v
Show header Yes ~ Font type Auto

(autosuggestion)

Enable CK yes v
Editor

Here you can insert Javascript code to be executed in the widget. Please save your
script by clicking on the save button on the bottom.

7

ENENE & m

B I U x x| := i | 99

Q

Styles - ‘ Format -

function execute() {
$('body").trigger({

type:
"showPieChartFromExternalContent_w_AggregationSeries_2573_wi
dgetPieChart34123",

eventGenerator: $(this),

targetWidget:
"w_AggregationSeries_2573_widgetPieChart34123",

colorl: "#e8a023",

color2: "#9ceb17",

widgetTitle: "Vehicle Flow from Impulse Button", -

B
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S('#triggerMap').click(function (event) {

let coordsAndType = {};

coordsAndType.eventGenerator = $(this);

coordsAndType.desc = "CarPark";

coordsAndType.query =
"https://servicemap.disit.org/WebAppGrafo/api/vl/?selection=43.64471;11.005751;43.89471;11.505751&categories=Car_park&maxResults=200&format=j
son&model=CarPark";

coordsAndType.colorl = "#ebb113";

coordsAndType.color2 = "#eb8a13";

coordsAndType.targets = "w_DISIT orionUNIFI_CarParkAlberti_2573 widgetTimeTrend33703"; //the Time Trend Widget ID once pop up open

coordsAndType.display = "pins";

coordsAndType.queryType = "Default";

coordsAndType.iconTextMode = "text";

coordsAndType.pinattr = "square";

coordsAndType.pincolor = "#959595";

coordsAndType.symbolcolor = "undefined";

// coordsAndType.altViewMode = altViewMode;

coordsAndType.bubbleSelectedMetric ="";

parent.S('body').trigger({
type: "addSelectorPin",
target: "w_Map_2573 widgetMap33705", // the Time Trend Widget ID of the event performed on clik
passedData: coordsAndType

})I
1;
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S('#triggerTTrend').click(function (event) {
parent.S('body').trigger({
type:
"showTimeTrendFromExternalContentGis_w_DISIT orionUNIFI_CarParkAlberti 2573 widgetTimeTrend33703",
eventGenerator: S(this),
targetWidget: "w_DISIT orionUNIFI_CarParkAlberti 2573 widgetTimeTrend33703",
range: "7/DAY",
colorl: "#34ebb6e",
color2: "#114a23",
widgetTitle: "Free Parking Lots data from External Content",
field: "freeParkinglLots",
serviceUri: "http://www.disit.org/km4city/resource/iot/orionUNIFI/DISIT/CarParkPal.Giustizia",
marker: "",
mapRef: "",
fake: false

1;
1;
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synchronization Multiple Time Irends

-

User Trend 1 Trend 2

Drill-Down con Zoom Building Selected

data JSOMN

Save data into

) Local Storage Fetch data from
exe js P

Sync

D raw
Draw Diagram
Diagram
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e
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e IN Widgets are those that are prepared to receive some actions/commands from
the Users. For example, a click on a button, a click on the map, etc. These IN
Widgets can be regarded as Virtual Sensors.

e OUT Widgets are those that are prepared to provide some changes to be shown
into the Users’ interface. For example, a view of a barseries on some other data,
a rendering of a time series, a rendering of a set of Entities on the map, etc.
These OUT Widgets can be regarded as Virtual Actuators.

e IN/OUT Widgets are those that provide capabilities of both IN and OUT Widgets.
For example, a map can receive an IN command about a selected PIN, and can
receive an OUT command to show a selection of services, devices, etc. These
IN/OUT Widgets can be regarded as Virtual Sensors/Actuators.
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= '.‘. fSNADdcny First B Example Mon 10 Apr 12:00:40 &g

Selector - Map Pie Chart 9m Time Trend Comparison 4m @
A% \ Mﬂ'a.q “pagolini=Es B . g i
AN '\ \ [ l‘ H luzione ungherese = 500
250
- S— — —
A
|7 J - NIOESANE = a... -250
F F'ﬁ‘b(}"zgﬂAﬂVAWﬁ 521 4. Apr 5. Apr 6. Apr 7. Apr 8. Apr 9. Apr 10. Apr
iD”” SOEAIEUNEORMAMA
ABBREVIZIATA PARK DISIT:orionUNIFL:CarParkAlberti - freeParkingLots
CONSORZIO SOC. COOPR. # DISIT: ununUNIFI CarPark 5.Lorenzo - [meParklnuLDls
MORGANA S0C. DIST I:CarParkPal.Giusti ots
COOP. SOCIALE DISIT:orionUNIFI:CarParkOitrarno - ﬁeeParkmchts
DISIT:orionUNIFI:CarParkStazioneFortezzaFiera @) DISIT:ori 1: i inario16 ¥ DISIT:orionUNIFI:CarParkParterre - freeParkingLots
DISIT:orion ;gIFi'Pﬂﬁaﬁgm Stazione Fonﬁ%zi ﬁa-ﬁ
APTIET 0. jio . SRR ng-ots
Radar Series 4m Time Trend Comparison 4m @
-
=] 104
occupiedParkinglLots 320 800 capacity 102
2122 521
46 * 100
400 %8
freeParkingLots %
DISIT: nnnnIJNIFI CarParkStazmnanrtezzaFlera . L ! 1} \’ ¥ L
& DISI \CarPark \eBinario16 08:30 09:00 09:30 10:00 10:30 11:00 11:30
DISIT:ericnUMIFl:Parcheggic Stazione Fortezza Fiera
DISIT:ericnUNIFl:Parcheggic Stazione Binario 16 DISIT:oricnUNIFEMETRO1028 - anomalyLevel # DISIT:orionUNIFI:METRO1029 - anomalyLevel
¥ DISIT:orionUNIFI;:PARK SERVICE SOCIETA' COOPERATIVA SOCIALE IN FORMA AB... DISIT:orionUNIF:METRO1030 - anomalyLevel DISIT:orionUNIF:METRO1032 - anomalyLevel
@ DISIT:orionUNIFL;:CON SORZIO MORGANA SOCIETA' COOPERATIVA SOCIALE INF...

¥ DISIT:orienUNIFI:METRO1033 - anomalyLevel

Polizia
M:Q::g‘;:': - A X A AN \ 8 © OpenStreetMap contributo
Bar Series 4m Time Trend Comparison 4m @
Selector 500 50
« Car_park 00 :
EE
E-3
A metrotrafficsensor 200 57
0
174 13, Mar 20, Mar 27, Mar 3. Apr
‘ Air_quality_monitoring_station 0 &
) ] } DISIT:orionUNIFI:ARPAT_QA_FI-BASSI_SV - PM10
freeParkingLats oceupledParkingLots + DISIT:orionUNIFI:ARPAT_QA_FI-BOBOLI_SV - PM10
. DISIT:orionUNIF1:ARPAT_QA_FI-GRAMSCI_SV - PM10
DISIT:erionUNIFl:CarParkAlberti DISIT:orionUNIFl:CarParkBeccaria DISIT:orienUNIFI:ARPAT_QA_FI-MOSSE_ SV - PM10
A Weather_sensor DISIT:orionUNIFI:CarParkCareggi DISIT:orionUNIFI:CarParkOltrarna

¥ DISIT:orionUNIFI:ARPAT_GA_FI-SCANDICCI_SV - PM10

https://www.snap4city. org/dashboardSmartOtv/wew,/Geq Rhg?lddratsbggrd MzcyNA=

SMdpPp4aLl
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Example: From Map to Graphs (spatial drill down)

= ¢ J.SNADACITV First Bl Examp|e Mon 10 Apr12:00:40 @@
1) Select the area of

o Pie Chart 9m Time Trend Comparison 4m ©
dellg p” =Hagolini Sy
interest on map s -
A "‘ixr:; 250 W
PR POt o (Y _ e — —
| h /«»// . NN A
e [
) “ J
2) Select the sensors izl 5 e s e
g\ : f 7 f delle 'cé‘c:a‘?g 4. Apr 5. Apr 6 Apr 7.Apr 8. Apr 9. Apr 10. Apr
\1Dml\ Nazioni SoGiZl%
- A 5 DISIT:orionUNIFL:CarParkAlberti - freeParkingLots

+ DISIT:orionUNIFI:CarPark S.Lorenzo - freeParkinglLots
DISIT:orionUNIFl:CarParkPal.Giustizia - freeParkingLots

DISIT:orionUNIFI:CarParkOltramo - freeParkingLots

kind of interest

Pojaf Saccorse. ) COOR 50C] )
'“ c - \ / DISIT:orionUNIFI:CarParkStazioneFortezzaFiel “erionUNIFI:CarParkStazioneBinario16 ¥ DISIT:orionUNIFl:CarParkParterre - freeParkingLots
-l \ / DISIT:orionUNIF[:Farch e fortszzs e

& AP TIEIT ngLot:

palazzina

. o M-
Padiglione - Lorenese
rill down on map EO
235055 Radar Series 4m Time Trend Comparison 4m ©
B - =
= Fortezia \ = 10
P £oco
5 | Padiglione occupiedParkingLots 320 102
\ ‘Padiglione’, Licea A—t—/\-/\
gliong: \ s 212,
= | iRy o . 100 =t = \ |
L) ! ﬁ v
_«*Porta a
e JavaScrip :
freeParkingLots
DISIT:ori P: i i *
1:Carl eFortezzaFiera 08:30 09:00 09:30 10:00 10:30 14:00 11:30

# DISIT:orionUNIFI:CarPark StazioneBinario16
DISIT:orienUNIFI:Parcheggio Stazione Fortezza Fiera
DISIT:orionUN rcheggio Stazione Binario 16

¥ DISIT:orionUNIFI:PARK SERVICE SOCIETA' COOPERATIVA

@ DISIT:orionUNIFI:CON SORZIO MORGANA SOCIETA' COOPE!

DISIT:orionUNIFI:METRO1025 - anomalyLevel + DISIT:orionUNIFI:METRO1029 - anomalyLevel
IALE IN FORMA AB... DISIT:orionUNIFI:METRO1030 - anomalyL evel DISIT:orionUNIFI:METRO1032 - anomalyLevel
IVA SOCIALEINF... ¥ DISIT:orionUNIFI:METRO1033 - anomalyLevel

CSBL on Map will i 8
send data to the g a5

© OpenStreethap cof

A “Fortezza ., . .
Bar Series 4m Time Trend Comparison 4m @
r ra I Selector oo 50
l g « Car_park 00 %
. . §5
=
idgets. In this Y—
0
’ 174 139 - 212 13. Mar 20. Mar 27. Mar 3. Apr
. . . - .
B9 Air_guality_monitoring_station o = ¢ DISIT:crionUNIFI:ARPAT_QA_FI-BASSI_SV - PM10
i “orionUNIFI: ¥ .
case, arrowed in Tt gm0 isuss v o
D i 1:ARPAT_GA_FI I_SV - PM10
W th DISIT:orionUNIFI:CarPark Alberti @ DISIT:orionUNIF1:CarParkBeccaria DISIT:orionUNIFL:ARPAT_QA_FI-MOSSE_SV - PM10
A eather_sensor DISIT:orionUNIFl:CarParkCareggi DISIT:orionUNIFI:CarParkOltrarno ¥ DISIT:orionUNIFI:ARPAT_QA_FI-SCANDICCI_SV - PM10

RED
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1) Click on the Donut N -
element

228

DISIT:orionUNIFI:CarParkStazioneFortezz...
/A SOCIETS
PATIVAIVA 571
s UNFORMAMA
ABBREVIEIATA PARK
CONSORZIO SOC. COOP,
MORGANA SOC.

. COOP. SOCIALE

DISIT-orionUNIFL GarParkStazioneF ortezzaFiera . @ DISIT.orionUNIFLGarPa
ori
DT

Di ionUNIFL.Parcheggio Stazione Fortezza Fiera
BT 0. Mﬁéﬁ o e BB SL ots

521

DISIT:orionUNIFI: i rtezzaFiera
capacity  freeParkinglots  occupiedParkinglots

2) The JavaScript CSBL |
on the Donut Widget :

occupiedParkingLots capacity

Radar Series 4m

occupiedParkingLots capacity
2122 521

will send commands | 7

freeParkingLots
DISIT:orionUNIFI:CarPark StazioneFortezzaFiera

to t h e ro ra m m e d ‘ + DISIT:orionUNIFI:CarPark StazioneBinario16
DISIT:orienUNIFI:Parcheggio Stazione Fortezza Fiera
DISIT:orienUNIFI:Parcheggic Stazione Binario 16
¥ DISIT:orionUNIFI:PARK SERVICE SOCIETA' COOPERATIVA SOCIALE IN FORMA AB...
Widgets to focus on

228 521

=

freeParkingLots
® DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALE INF... DISIT:orienUNIFI:CarPark StazioneFortezzaFiera

Bar Series 4m am
L]

800
selection, as

400
highligh he -

=
ighlighted by t u
200 397
212 250 521
o & 1z
o i £ 293 o
re a r rOWS freeParkingLots occupiedParkingLots
0
DISIT:orionUNIFI:CarParkAlberti @ DISIT:orionUNIFI:CarParkBeccaria capacity freeParkingLots occupiedParkinglLots

DISIT:orionUNIFI:CarParkCareggi DISIT:orionUNIFI:CarParkOltrarno

DISIT:ori I:CarPark ioneFortezzaFiera

SnapA4City (C), September 2023 273



UNIVERSITA DINFO

DEGLI STUDI | pBarmiMenTo oI

F I RE N Z E P)QE?_EL?NFORMAZIONE

1) Click on the Legenda
of Bar Series

2) The JavaScript CSBL
on the Bar Series will
send commands to
the programmed
Widgets to remove
the unselected
devices, as
highlighted by the
red arrows
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First Bl Example

Pie Chart 9m

L]
COOPERATNA VA -
SOGIALEMMETDRVSUA
ABEBREVIATAITA PARK
CONSORZIO SOC. COOR
MORGANAISOC.
DISIT:orionUNIFI:Parcheggio Stazione Binario 16 ~ @ DISIT:orionUNIFI:CarParkStazioneBinario16

DISIT: onunUNiFi PARK E‘fi&gff SOP@M‘(’&?&%}IV# Sggﬂ&m{am&ﬁﬂ!?ﬂm?ﬂ PARK

Radar Series 4m
-
=]
occupiedParkingLots 400 800 capacity
298 _ / 521
\, 96 165
400
freeParkingLots
DISI i I:Par i i Binario 16
# DISIK i I:CarPark ioneBinario16

DISIT:orionUNIFI:PARK SERVICE S0CIETA' COOPERATIVA SOCIALE IN FORMA AB...
DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALEIN F...
¥ DISIT:orienUNIFI:CarPark StazioneFortezzaFiera

® DISI i 1:Par Fortezza Fiera
Bar Series
750
500
£
250 521521
m¥
223, 242
o s 631 0 | [ ]
capacity freeParkingLots cupiedParkingLots
DISI i I:Par i i Binario 16
@ DIsIT:ori I:CarPark StazioneBinario16

DISIT:orionUNIFI:PARK SERVICE S0CIETA' COOPERATIVA SOCIALE IN FORMA AB...
DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALEIN F...
@ DISIT:orionUNIFI: CarPark StazioneFortezzaFiera
@ DISIT:ori I:Par Fortezza Fiera
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Other Actions

Selector - Map Pie Chart Time trend comparison

27. Mar 28. Mar 29. Mar 30. Mar

4 DISIT:orionUNIFLCarParkS.Lorenzo - freeParkingLots

DISIT:orionUNIFI:CarPa i DISIT:orionUNIFI:CarParkBeccaria ots 4 DISITorionUNIFL:CarParkOitrarno - freeParkingLots
© DISIT:orionUNIFI: CarPar dareg: @ DISIT:orionUNIFI:CarParkOltrarno
DISIT:orionUNIFT:CarParkPa| ﬁ#—f D ] ﬁn# éFI arl Parkpanen-e

Bar Series Tin je trend comparison

13:30 14:00 1430
occupiedParkingLots
© DISIT:orionUNIF:METRO1028 - aRpmalyLevel 4 DISIT:0orionUNIFE:METRO1029 - anomalyLevel
) DISIT:orionUNIFYCarParkAlberti @ DISIT:orionUNIFI:CarParkBeccaria DISIT:orionUNIF:METRO1030 - andqnalyLevel # DISIT:orionUNIF:METRO1032 - anomalyLevel
DISIT:orionUNIFI:8arParkCareggi ' DISIT:orionUNIFI:CarParkOltrarno ¥ DISIT:orionUNIFMETRO1033 - anorfalyLevel

- Firgnze Sui
¥ K/
s Cascine del

Radar Series Time trend co) parison
Selector

Car_park

otrafficsensor \ _g
1060

congestionLevel 2000
58712 e
800 6. Mar 13. Mar 20. Mar 27. Mar
concentration
| © DISIT:orionUNIFI:ARPAT_QA_FI-BASSI_SV - PMI0 # DISIT:orionUNIFEARPAT_QA_FI-BOBOLI_SV - PMI0
! Weath er_sensor © DISIT:orionUNIFE:METRO1029 # DISIT:orionUNIF:METRO1030 DISIT:orionUNIFI:ARPAT_QA_FI-GRAMSCI_SV - PMIO . DISIT:orionUNIFARPAT_QA_FI-MOSSE_SV - PM10
e ' DISIT:orionUNIFI:METRO1031 4 DISIT:orionUNIFEMETRO1032 ¥ DISIT:orionUNIFE:ARPAT_QA_FI-SCANDICCL_SV - PMI0
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IN and IN/OUT Widgets

widgetTimeTrend

widgetMap (multidatamap)

widgetPieChart

widgetBarSeries

widgetRadarSeries

widgetCurvedLineSeries (multi
series)

widgetDeviceTable
widgetimpulseButton
widgetOnOffButton

widgetKnob

widgetNumericKeyboard
widgetEventTable
widgetExternalContent

DINFO

DIPARTIMENTO DI

FIRENZE | o&tRFSavazione

DISTRIBUTED SYSTEMS
AN ERNET
TECHNOLOGIES LAB

*VSNAP/cy Eit

Users’ Action Description and effects

Drill-Down on time interval selection (zoom), providing, SURI, value name, start and end time stamp

Send Reset Drill-Down

Click on a single time instant, providing time stamp, SURI and value name

Click on a generic point on the map, providing coordinates (under development, currently it only works for SSBL)

Click on a PIN, providing coordinates and ServiceURI of the clicked PIN

Select the bounding box area shown on the map, and the zoom level in order to perform geographical Drill-Down on the entities (devices identified by SURIs, Points
of Interest etc.) which are currently shown on map

Click on a sector that identifies the name of a metric, providing: value, timestamp, entity name (from which the SURI can be reconstructed) value name, value type
and value unit

click on a sector that identifies a device ID or MyKPI ID, providing: value, timestamp, entity name (from which the SURI can be reconstructed) value name, value
type and value unit

Click on legend, providing the status (e.g.: “checked” or “unchecked”) of the metric/SURI which has been clicked (under development)

Click on a bar, providing: value, timestamp, entity name (from which the SURI can be reconstructed) value name, value type and value unit

Click on legend, providing the visibility status of each metric/SURI

Click on a radar axis related to a specific metric of a specific device, providing: value, timestamp, entity name (from which the SURI can be reconstructed) value
name, value type and value unit

Click on legend, providing the visibility status of each metric/SURI

Drill-Down on time interval selection (zoom), providing: start and end time stamp, and list of SURI. It is also possible to program the synchronization of multiple
widgetCurvedLineSeries widgets.

Click on a single time instant, providing: time stamp and list of objects including SURIs and related entity names and value names

Click on legend, providing the visibility status of each metric/SURI

Send Reset Drill-Down

Click on the action buttons, providing the action type, the corresponding SURI and a list of attributes with their corresponding values

Click on button as a trigger (no parameters are provided)

Click on button, providing the new status

Drag on knob, providing the value selected on the knob

Click on minus and plus action

Click on the confirm button, providing the numeric value typed on the keyboard

Click on the action buttons, providing the action type, the corresponding event SURI and the ordering criteria

It can support HTML pages and SVG Synoptics, in addition to JavaScript, so that it can perform a wide range of actions that can be defined in the HTML/SVG/JS code
by the users.
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SURI, List of SURI

— Variable: Value Name (or metric)

ResetCommand

DateTime: date and time instant
DateTime Interval: fromdatetime, todatetime

¢“SNAP/ciry

GPS Coordinates, Bounding Box: a couple of coordinates

Action (status | value)
Etc.
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OUT and IN/OUT Widgets

widgetPieChart
widgetRadarSeries

widgetBarSeries
widgetSingleContent

widgetSpeedometer

widgetGaugeChart
widgetTimeTrend

widgetTable

widgetCurvedLineSeries

widgetDeviceTable
widgetEvent
widgetMap
widgetOnOffButton

widgetKnob
widgetNumericKeyboard

DINFO

DIPARTIMENTO DI
GNERIA D
DELL'INFORMAZIONE TECHNOLOGIES LAB

DISTRIBUTED SY [TEMS
AND INTERNET

¢V SNAPlcy 2t

Commands which are ready to be executed from Widgets according to JavaScript in some IN Widget
Receive a JSON containing a list of SURI, metric names and/or values, and show their corresponding values on a Pie Chart graph.

Receive a JSON containing a list of SURI, metric names and/or values, and show their corresponding values on a Radar/Kiviat graph.

Receive a JSON object containing a list of SURI, metric names and/or values, and show their corresponding values on a Bar graph.
° Receive a SURI and a metric name, or a value, or a text string, and show the corresponding value.

° Receive and show a HTML/JS page

Receive a SURI and a metric name, or a value, and show the corresponding value on a speedometer graph.

Receive a SURI and a metric name, or a value, and show the corresponding value on a gauge graph.

Receive a SURI and a metric name, or a value, and show the corresponding time-series on a line, spline, area or stacked area graph.
Receive reset zoom
Receive a JSON containing a list SURI, metric names and/or values, and show the corresponding time-series on a HTML static table.

Receive start datetime, end datetime without change sources IDs

Receive a JSON containing a list of SURI, metric names and/or values, and show the corresponding time-series on a line, spline, area or stacked area
graph.

Receive start datetime, end datetime without change sources IDs

Receive reset zoom

Receive a JSON containing a list of SURI representing loT devices, and show their related attributes and values on an interactive table which provides
action buttons.

Receive a JSON containing a list of SURI representing events as virtual devices, and show their related attributes (e.g., start and end date) and values

on an interactive table which provides action buttons.
Receive a JSON containing a list of SURI or entities (such as heatmaps, categories of Points of Interest etc.) and show them on an interactive|\pep
clickable markers, dynamic SVG pins, traffic flows, heatmaps etc.

Receive and show a value representing the status
Receive and show a value
Receive and show a value
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* SURI, List of SURI

— Variable: Value Name (or metric)
 DateTime: date and time instant
e DateTime Interval: fromdatetime, todatetime
* ResetCommand
 MyKPI, List of MyKPI
* GPS Coordinates, Bounding Box: a couple of coordinates
* Action (status | value)
* Etc.
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functions on Actions JavaScript segments:
e Open a New Dashboard: openNewDashboard()
e Get parameters: getParams|()

As a result, it is possible to activate in a new
dashboard some actions on specific elements.
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Davzloo: Client Side Business Logic
Dashboards with Synoptics
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Custom Widget / Synoptic / PIN Development @

Inkscape editor on your computer

10T Applications

UNIVERSITA
»9 DEGLI STUDI DINFO

SVG Symbols Collection

Create, save a Custom

Widget in SVG

. -
g

_—"_ Knowledge Base, ]
N— Km4City "
- Create, save, load
! @@C 0 ? W > mm= e ! ! !
Q ={of=G 5%{,,;1'2}:—&_ e Dashboard Edltor delegate, grant access
e | T e
"g':a.,@* i 1. Create and Load a Custom SVG
public ——— 2. Select/Reuse an SVG

Knowledge and Storage Dashboard My Own Dash/App 3. Make and Instance of Synoptic by

Associate Variables with MyKPI or sensors

Data from the Field and Collection ® o ®
City \ = a a l 4. Create on Dashboard a Widget based on
— \= \= Synoptic HLT such as Ext. Srv.:
\_. * https://www.snap4city.org/synoptic/v
—a 2/synoptic.html?id=xxxx
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In the SVG puts some code:
-- at the button for example OnClick(),
triggering an event
-- at the text box to write the value in the
box, for example:
TextBoxWrite3(......)
TextBoxWrite6(.....)

¢“SNAP/ciry

In the JavaScript of the External Content
Widget hosting the SVG html code
The programmer can:
-- exploit the functions
TextBoxWrite3(......)
TextBoxWrite4(......)
-- receive the Triggered event and
write a JavaScript with a corresponding
action
The same SVG may have some elements working
with respect to Server, IoT App, etc., and also with
Client Side Business Logic
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svg_embed]

% e Bar Series (3m)

freeParkinglLots occupiedParkinglLots

© DISIT:orionUNIFI:Cal

@ DISIT-orionUNIFI:CarParkAlberti
DISIT:orionUNIFI:CarParkPortaalPrato

Time trend comparison

m o

17:30

© Humidity3DataCenter - Percentuale + HumiditylDataCenter - Percentuale W Humidity2DataCenter - Percentuale

UNIVERSITA
DIGL |m.m

Privacy Policy Cookies Policy Terms and Conditions Contact us gﬁ@

DINFO
E | G ‘

https://www.shap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mzg00OA==
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Semantic Reasoning on Smart Applications
* Dashboards have relationships with
— Org. at which they belong
— Widgets with
* data they use, and each of which

— is connected with the Knowledge Base
— May be: device, kpi, etc.

— loT Apps with
* Data they use

e Data Analytic
* Widget they control -

* Processes are (not in the simplified graphhS\

— Data, Broker, Data Analytic, loT Directory,
Device, loT App, UserlInterface KPI

— owned, and delegated in some manner
from the owner to other users

produce
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Dashboards (Public by (ORG))

User: roottooladmini, Org: DISIT z
Role: RootAdmin, Level: 7 lCards . la, ﬁ 0 Prev 1 Next Q .

Monitoring Cross Road Venaria Monitoring Cross Road Venaria - (AXIS Cam...
10T apps Passive
My Snap4d g Muni Cross Road Venaria - (AXIS Camera)

Tour Again Pt | il . e
i SR

testaxisvenaria: Private - DISIT

Edit Management Clone

Management

Ownership ‘ Visibility Delegations Group
S Delegations

Monitoring Cross Road Venaria -
(AXIS Camera) MNew owner username Confirm
New owner usermname can't be empty
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Dashboarc

4 Widgets
* Button
* Itis the image
e Curved LineSeries
e ....Set of data....
e Curved LineSeries
....set of data...
e External Content
e With synoptic

NvirsiTA | DINFO | DISIT
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
I RE N Z E IgELL?NFORMAZIONE %8&N&OGIES LAB

¢YSNAPcy i

cTture and components

Management

Group Accesses ‘ Structure ‘ Organization Thumbnail

———————————  Delegations Trends

Link to Graph

Dashboard Hierarchy

Dashboard: Monitoring Cross Road Venaria - [AXIS Camera)
Widget: Trajectories legenda - (widgetButton)
Use Data:

Widget: Number of Trajectories per hour - (widgetCurvedLineSeries)
Use Data:
sensor: CrossVenqriaZVehicIeF\owTrajectories\f’z
Query: hitt ww.disit.org/kmécity/resource/iot/orionUNIFI/DISIT/CrossVen...
Link to Data Inspector
Link to Graph log
Link to Servicemap

Widget: In out computations and totals per hour - (widgetCurvedLineSeries)
Use Data:
sensor: VenariaConteggio

crri

o
o Query: http:/fwww.disitorg/kmécity/resourcefiotforionUNIFI/DISIT/VenariaC..
o Link to Data Inspector
o Link to Graph log
o Link to Servicemap

Widget: Venaria Street Cross - per hour - (widgetExternalContent)

Use Data:
o Query: https:/iwww.snap4city.org/synoptics/v2/synoptic.htmi?id=135648299
o Link to Data Inspector (root]
o Link to Graph log

SnapA4City (C), September 2023
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For All Dashboard owners:

 Go on Dashboard \

Management

Ownership Group Accesses
Delegations Trends

Link to Graphr\f'{ 7

Dashboard: - Energy -
* Widget: N&period; of App Users - (widgetSingleCantent)
+ Use Data:

s Widget: bench-icon - (widgetButton)

+ Use Data:
o Query: https:/fwww.snap4city.org/dashboardSmartCityfview/index.php?iddasbo...
o Linkto Data Inspcct:r (root)
o Linkto Graph log

s Widget: Piazza Francia - (widgetSingleContent)
* Use Data:

my-kpi: 17057099

Query: http:/model.snap4city.org/17057099
Link to Data Inspector

Link to Graph log

o o 0 0

Thumbnail

Graph and

LOGraph

| no other informations

‘Sparal Querys

excsomT:
betoi/irtuoss- i 8590 sparal

queny.

L'ype of relations _
I =

Show Endpo?ms] Show User Slalus] [dee Reianons)

=L

SPOE0E
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Linked Open Graph

Shown:47
Entities:21
Relations: 16

CarCount Close

[Show Endpoints] [Show User Status] [Hide RelationsJ

=]

Identifier:

http:/fvrvow.disit.org/kmdcity/resource/iot/CarCount

Image:

dist trjiz

more 18 hasAtin., d }

dist_trj13
dist_t
+ Details
hasSystemCapabiN
hasAttribute Focus
Info
d
exposedBy Search
no other informations observes CarCount
implements Embed
4 View Data
Spargl Query: Servicemap
T usedByWidget
http:/fvirtuoso-kb:8890/sparg|
rdfitype
LUETE rdfitype Separator - 16365666...

‘fenaria Street Cross...

SELECT ?subject ?property ?object - —
WenariaContegagi...
M.SEDE':‘a y\/
Number OFMOF'I...

Type of relations

| Select all | Deselect all | Invert | [ Hide all inverss

exposedBy [ foaf: depiction useData AMEERE
hasAttribute hasDashboard

hasSystemCapability hasWidget

implements observes foout computatieps ... hasWidget

[ owl:sameas rdf:type rdfitype

rdfs:sesilso useData

usedByWidget

D]S]‘I’ CAPELO N

rdf:type w\
oreece-UNIS '
s -] G
@ rdfitype r
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DISIT
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Linked Open Graph
Shown:45
. Entities 31 [Hide Endpoints} [Hlde User Status] Hlde Relatlons]
Relations:14
w_SelectorNew_3... haeDashboard hasData Embe
Select a SPARQL endpaint: Global Endpoint Map 4 ssedByWidast
A
E::mplﬁ: View endpoint relation
hitp://... Request .
r P | q | 7 Smart Light usedByWidget
Multiple endpoint search Cabinet .
ﬂ anhsnn
CAPELON
s/ivirtuoso-kb:&890/sparg| 560X
http://model.snapdcity.org/Dashboard_3295_Karlst Smart Waste

http://model.snap4city.org/Dashboard 3295 Karlst -

Remove Clear

Type of relations

| Select all | Deselect all | Invert |DHide all inverss

\:‘fnaf:depiction hasDashboard
hasData hasIotApp
hasWidget [ owl:sameas
O rdf:type rdfs:seeAlso
useData uselotApp

usedByWidget usedInDashboard

haswidget

Selector - Map

152.168.1.153:1...

nrijgfe q
hasDashboard q

haslotApp

Separator - 163567549,

uselothpp
nr7zéxg

usedinDashboard...

haslotApp

useData

more 103 useDat...

CAPELON:orionCA...

CAPELON:oronCA... | CarELONierionCs

. APELON:orionCA...
hasWidget

CAPELON:orionCA.
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTk2Mw==

- Air Quality J _____Weather

Interpolation and Heatmap Completed 2021- Dashboard 2338
Interpolation and Heatmap Completed 2021-09-30T14:00:00 09-05T02:00:00 Dachbosrd 1750=5k Data_Analytics...
ashboard_ =

CheckDataAnal rdfitype

Interpolation and Heatmap Completed 2021-
Interpolation and Heatmap Completed 2021-09-30T14:00:00 09-30T14:00:00

AirTemperature-Tusca
Z : = Separator - 15624597
Interpolation and Heatmap Completed 2021- usedInDashboard...
Interpolation and Heatmap Completed 2021-09-30T14:00:00 09-30T14:00:00 AirQualityPM2.5-Tusc...

haslotApp
rdf:type @ AirQualityPM10-ThiEQuality
) ] - ) Q I
1 [ i NC2Z-Tuscan...
Interpolation and Heatmap Completed 2021- - @
Interpolation and EAQI/CAQI Heatmap Completed 2021-09-30T14:00:00 09-30T14:00:00 m
pl142c052212075... arbubzx

hasWidget

uselotApp

Interpolation and EAQI/CAQI Heatmap Completed 2021-09-30T14:00:00 Dashboard_1963
exgloit Chack_Data_Analytics...

£7fdb96062551.

Privacy Policy ‘Cookies Policy Terms and Conditions Contact us

pl8bb37boa

| : L re 3 exploitplSe1b2177d0bf2... hasDasht

+=[ &

DISIT
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DINFO

ART IMENT oDl
ING RIA
DELL’ INFORMAZIONE

+ 5 an —
DISIT 2 D/ iy
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB N A C I Ty

\J\/'m at IS missing here and you can find
in the former course https://www.snap4city.org/577
 Data Streams from partecipatori, * Another Complete Example

Mobile App

Data Ingestion via Web Scraping .

* More on: Security of Snap4City Stack from
device to dashboards

. — - VM based installation of Snap4City
* Social Media interoperability « ETL: Penthao Kettle interoperability
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https://www.snap4city.org/577

https://www.snhap4city.org /577

On Line Training Material (free of charge)

¢“SNAPcrry

Ist part 2nd part 3rd part 4th part Sth part 6th part 7th part 8th
< . Data Ingestion |[System and Deploy| Smart City APl: |Design and Develop
1§ T
what Overview Dashboards IOT App, IOT Networkl Data Analytics DrGCasas — Web & Mob. App e Sl oS

PDF 2022

Interactive
(2022)

with video
and
animations

Videol

WViden?

\Videos

WVideod
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https://www.snap4city.org/577
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT d;/SNApmNI]USTRY

o TWITTER _

R : oo VIGIANCESOCIAL o
L A © . MEDIAANALYSIS @

E . -

FORGING&

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

AND MOBILE APPS

./~ BEGINNERS ; SNAPACITY

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

DATA GATHERING guuﬁp:gm, AND
::g\glgbbérk WHA'I' IF AND' DECISION SUPPORT
MANAGEMENT SIMULATION :gl&:n N:!ND Ty
SMART CITY API,
10T APPLICATIONS, MICROSERVICES, SNAPACITY THE
THE LOGIC AND SNAPACITY API VIEW OF Tﬂiw

-_

Data Ingestion |System and Deploy| Smart City APl: |Design and Develop

h W
..........
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z | DEGLI STUDI

UNIVERSITA

DIQFTITIMNEN‘EDIO
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INT E
TECHNOLOGIES LAB

FIRENZE

e Course 2023: https://www.snap4city.org/944
— Introductionary course to Snap4City technology
e Course https://www.snap4city.org/577

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

 Documentation includes a deeper round of details

— Snap4City Platform Overview:

¢“SNAP/ciry

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

— Development Life Cycle:

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

— Client Side Business Logic:

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

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

Snap4City (C), September 2023
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Snap4City

* Switch To New Layout (Beta)

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

LOGOUT

© My Snap4City.org

|

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

DISIT Lab portal

Snap4City

Home Howand Why ToUseit »
Home / Tutorials and Videos / Welcome: how to start using Snap4City for beginners
“ . ° L]
Welcome: how to start using Snap4City for beginners

0

We suggest you:

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

Please contact paonesi@gmailcom !

mnu n @ Share/Save Y 2 ...

Add to your favorites

I SELEC 5 9-40 &E:] ', D e Ornamzat;;\;
for Clties " “ - cj/,.’,]'\‘w -

SMARTCITY

EXPO WCRLD CONGRESS

15 - 17 NOVEMBER 2022
BARCELONA & ONLINE

1° Place award to

¢YSNAP/cry 14

GET YOUR PASS

0 Tutorials Scenarlous

Sk o= ¢ l
88 000 E 8 L
@ ----- @ @ \—0 [ ———] ———
Innovations Interoperability Installations WhatPeoplesay MobileApps 10T Devices 10T Applications DataAnalytics Dashboards
) 'SNAD! |
B c‘smpmcm W0 b
&m& SCIENCE CLOUD anKnTHnN i _‘.:.'."?:.'..’_.4
WorkwithUs  Articles M Snapébindustry  Spap4Home

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

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

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

Please start a fully guided training cases:

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

ty Platform

= AR " X Y 4

SELECT

T4 API

LivingLab Smart City API

Smart City
Ontology

Tools » Tutorials and Videos v

Username: paolo.disit

Search

:
Powered by WMC
www.kmdcity.org it

LI -

Organization
Groups

Updates on
Tools

Training Course Snap4City -

2023 Edition m

drupaladmin

Snap4City Newsletter of April
2023 (2

roottooladmini



www.snapé4solutions.org

0 Dashboards of My Organization

o My Dashboards in My Organization

My Data Dashboard Dev Kibana

Extra Dashboard Widgets

@ Data Management, HLT

o Knowledge and Maps
Processing Logics / IOT App

e Entity Directory and Devices

e Resource Manager

@ Development Tools

Management

Decision Support Systems

0 Deploy and Installation

Help and Contacts

Q Documentation and Articles

N

Privacy Policy Cookies Policy

bieti o | DINFO

DISIT

User: paolo.disit, Org: DISIT

Wwww.shap4city.org

HOW ARE YOU GOING
TO BUILD THE FUTURE?

Snap4cCity: a framework for rapid implementation of Decision Support
Systems and Smart Applications.

Home |/ Snap4City: Smart aNalytic APp builder for sentient Cities and 10T

Snap4City: Smart aNalytic APp builder for sentient Cities and 10T

You can't delete this newsletter because it has not been sent to all its subscribers

WHAT IS
Snap4City &3“62"3’22%

SMARTCITY 2 :'{ 5l ok Y : et @
EXPO WORLD CONGRESS ol e IATA ANALYTICS = g a - i
15 - 17 NOVEMBER 2022 s ot = IRELS : : :
BARCELONA & ONLINE

Innovations lnteroperablllty Installations

cf\'w

What People say Mobile Apps 10T Devices 10T Applications Data Analytics Dashboards lemgLab Smart City API ﬁntology Wo kwth Us
¢“SNAPcy on
EURDPEAN OPEN
- By - SCIENCE CLOUD

TECHNICAL OVERVIEW: https:/www.snap4city.org/download/video/Snap4City-PlatformOverview.pdf
Development Life Cycle: https:/www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf
Client-Side Busnness Loglc Widget Manual https;, /ANww snap4cnty org/downIoad/\ndeo/Cl|entS|deBusmessLog|c-W|dgetManual pdf

A0iL0 FSUR 490 FOR A ONELTED G111

e Role: AreaManager, Level: 3

I

Username: paolodisit

Search

ch

Powered by
www.kmdcity.org

Organization
Groups

DISIT
« Developer
« Operativo




2022 booklets

* Snap4City

 Solutions
e Data Analytics

:j deny @ \"léNAP'isownous

: DATA ANALYTICS B2

-:—_ ARTIFICIAL II\iTELIGENCE
https://www.snap4city.org  https://www.snap4city.org/d https://www.snap4city.o
/download/video/DPL SN ownload/video/DPL SNAP4| re/download/video/DPL
APACITY 2022-v02.pdf NDUSTRY 2022-v03.pdf SNAP4SOLU.pdf

Snap4City (C), September 2023

308


https://www.snap4city.org/download/video/DPL_SNAP4CITY_2022-v02.pdf
https://www.snap4city.org/download/video/DPL_SNAP4CITY_2022-v02.pdf
https://www.snap4city.org/download/video/DPL_SNAP4CITY_2022-v02.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY_2022-v03.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY_2022-v03.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY_2022-v03.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf

UNIVERSITA
DEGLI STUDI

FIRENZE

E--.mg

DINFO

NNNNNNNN
EEEEEEEEEEEEEEEE

|||||||||||||||||| e T‘ ,
AND INTERNET
TECHNOLOGIES LAB U (::I

* Free Registration on Snap4City.org
— Please select DISIT ORG to be sure to access at the examples
— Most of the cities / tenant are private and they do not left much visible

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

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

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

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

Search

* SEARCH on the right side J
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UNIVERSITA
D EG I'I STU D I DIQFTITIMNEN‘EDIO DISTRIBUTED SYSTEMS
FIRENZE | D8tNohmazione | TECHNOLOGIES LAB

¢YSNAPcy :;j

UNIVERSITA

DINFO

DEGLI ST L,“)‘[ DIPARTIMENTO DI DISTRIBUTED SYSTEMS
[.‘. [ RE N é h INGEGNERIA AND INTERNET
DELLINFORMAZIONE TECHNOLOGIES LAB

¢“SNAPZciry
Snap4City Platform

Technical Overview

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

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

«  https:/fwww.facebook com/shapdcity

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

o Phone: +39-335-5668674

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

~om/paoclonesi

ww.facebook.com/paolo.nesi2

(P T

o 'Pﬁm'

¢“SNAP/ciry

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

310



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

UNIVERSITA
DEGLI STUDI DINFO

DIPARTIMENTO DI DISTRIBUTED SYSTEMS

FIRENZE | B&ENFSKuazione | TECHNOLOGES Las

DINFO

* Powered by

5NAP4Tech

CCSNAIMcnv oo

https://www.snap4city.org/d

Development Life-Cycle

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

=  We suggest you to read the TECHNICAL OVERVIEW:
o https://www.snap4city.org/download/video/Snap4City-
DlatrormOuevcw pdf
< / apdcity.org
» http. pdsolutions.org
.s’1£|3£i’.cust"v'.:-'c|

er.com/snapdcit
facebook com/snapdcity
youtube.com/channel/UC3tACOIEBNba8f2-udvandg

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

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

;53

UNIVERSITA
HJJ\/J

DINFO ‘
SRS e 10

ownload/video/Snap4Tech-
Development-Life-Cycle.pdf
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(P T

o

heﬁﬁm-

UNIVERSITA ! ‘ x

DEGLI STUDI DIQRITIMNEN‘E Dlo DISTRIBUTED SYSTEMS " %

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

¢“SNAP/crry Q

https://www.snap4city.org/d
ownload/video/ClientSideBus
' SNAPATeoh inessLogic-

Client-Side Business Logic
Widget Manual

From Snap4City:
« We suggest you read S

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

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

PlatformOverview.pdf

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

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

UNIVERSITA
DEGLI STUDI ;REI,QTE,,‘O -
FIRENZE | 585 tmaone

: Snap4cCity (C), September 2023 312


https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf
https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf
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UNIVERSITA Dl IT
D E G Ll STU D l DR'T!”NTEDIO Rﬁgﬁ!‘%ﬁD SYSTEMS
F I RE N Z P)\:EGLELCISFII\JFEC’?IIRAMAZIONE TECHNOLOGIES LAB
(&~
& Flur FIWARE
IMPACT
STORIES

Snap4City:
FIWARE powered smart app
builder for sentient cities

s [ | DiNFO | DIsIT
FIRENZE | Bl | EE

CUSNAD4CITY o

Commercial

Jverview
— https://fiware-

foundation.medium.com/snap4
city-fiware-powered-smart-app-
builder-for-sentient-cities-
acfe24df49d5

— https://www.snap4city.org/drup

al/sites/default/files/files/FF Im
pactStories Snap4City.pdf
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i é _ - Mobility 56 toch
(2016-21)i 2 Km4City MOSAIC  pemand/ offer oy
2013 KmACity =- 164 b WO @ Analyicsand sty 40
Ontology 1.1 H2020 RepLICATE (2018-20) o 8-21) Synoptics
- Tuscany, O - Smart Energy {\Sll Mablllfy ¢ 201 8 .-m
';Aoaglfraph - Sustainable Mobility S o L=~
- Mobility - Control Room Oriai inati ~ER0Ll 7 el TRAFAIR
i . - Origin-Destination i-._Sii-Mobility-: -
. - Traffic Reconstruction - User engagement - i ili
- Parking ‘ . : o ; gag Traffic and Mobility
- Services Km4City 1.6.2 - Offer Analysis - Bike Sharing Impact on Pollution
- Linked open graph - OBU, smart devices - Data Analytics ++ - NOX predictions
=500 (2016-21) - Social Predictions
201 4 f\Sniw:blhty ¥ (}o o o E@ls - OBD2 201 9
s dlgltal ecosystem
- Weather Forecast Sl MOBIIIf'ITYbSI?N IOT/IOE
- Real Time Wi-Fi - Infomobility + (2016-19 i EURDPEAN OPEN
- Entertainment - Mobile App o ‘ (q)‘,o )o Km4City 1.6.6 =%  SCIENCE CLOUD
-LOD - Routing
- Multimodality GHOST SIR o
- Twitfter Vigil.ance Grdine ReefEn (+  Node-RED 3
- Social Media Smart City Strategies &' 4 frgioh g bmart Bed
Analytics, 2016 (&) £ | i . SNAP4city o e
Sentiment Analysis SiELE '| H2020 . Smart Health
Km4Cit 1 -5‘ o i IMPACT CAPACILITY.
y (2017-19) CSAGREEN FIELD PEAS
Km4City 1.4 - Resilience GREEN IMPACT - IOT/IOE, 10T App —JSoda40
Decision Support POR FESR 2014-2020 = LIVIng Lab .4. eor
2015 - Smart First Aid - Industry 4.0 - Maker Support sty 4.0
- User Behaviour - Critical Plant - 10T Edge - Industry 4.
Analysis, predictions - Monitorin - Smart City 10T
o it O - Risk Analysis b B SDPR o .
( 2017 o - Privacy & Security
= H2020 (2017-20) E
(2015-18) bee smart city

DISIT lab roadmap vs model and tools’ usage

- Smart Waste

¢“SNAPlcry 52

O

Winner of
Select4Cities
PCP

e ccr

lﬂl Cities

lpl award to

C(' SNAP/ciry

- Smart Lonato

Reverberi Enetec
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S
roadmap

Enterprise
(2021-22)

Smart Lrngustry
Ambulance : Almafluida
SODA (2021-22) o Industry 4.0
O (2021-22)
020
AMPERE (2021-22)
l \/ Industry 4.0
o cNeL X
= JRC Contract SYN-RG-AI
O SmartCity
EUROPEAN COMMISSION
O EUANCUMMISSII]N GRUPPO!
o PRETTO
miterreg @
/MWediterranean .= Industry 4.0
HERIT-DATA o 2021
- Smart Tourism uni szstems
- 6 Pilots .
- Data Analytics PCA4City (2020-21) SmartCity, 2021-23
- Extended platform o Monitoring Terrain
Sa
“"_e[[es “ o AHK!ICATIONS
o SMMOBI Winner of Open AXIS collab
EMART Data Challenge of SmartCity
- Smart Mobility Gﬂel )4
- PISA, PUMS o 2022

o— Living lab

smantGARDAlake
1.6.7

O car:iLoN

- Smart Light
- Sweden

Km4City

@S\ MMETRICA

Asymmetrica
Smart City, 2022-23

O
o 2023

TTTTTTTTTTTT
RRRRRRR
RRRRRRRRR

Contract, 2022- 23

O =%

2022-2023

Contract

O@ IMPETUS

Security and Risk

o& Smartea

V & ]
_,J/TALFERR

GRUPPO FERROVIE DELLO STATO ITALIANE

Italferr, smart City

= JRC

EUROPEAN COMMISSION
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