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On Line Training Material (free of charge)
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g * Data Ingestion bystem and Deploy| Smart City API:  [Design and Develop
O Dashboard Data Anal
b Lol ol s processes Install Web & Mob. App Smart Solutions
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* Snap4City for Dummies https://www.snap4city.org/1046
e Course: https://www.snap4city.org/944

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

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

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

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

— Client Side Business Logic:
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), February 2025
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— Subscribe on YOUR Organization

* You can:
— Access on basic Tools

— Access to a large volume of Data
— Create Dashboards

t
— Create |OT Applications e
— Connect your IOT Devices eve/:\ ger
. . . Nalytics, m Pment, 4 it fujy
— Exploit Tutorials and Demonstrations Chine Ja, SO for Dat,
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Technical Architecture

Entity Directory:
Smart Data Models
loT Data Models
Digital Twins

GO0

G-

APl Manager

Federation
Smart City API

|

<«— Sy OpenSearch

| storage l
‘ KB, graph \

ﬂ

ﬁ

-v GeoServer [ Entitylnspector ]

Q) BIMserver.center [ Data ManagerS ]

Social Media

BIM  GIS

Gateways, satellite
External Services

Web Scraping
Tv CAM streams

ML, Al, XAl, DA

Artificial Intelligence:

Event Driven

t t e pgthon

Studio

Y SNAP/ciry

Scenario Editor
1 I

( Business Intellig.
CSBL

/
Front-End Applicationq
Facilities

. [ Traffic Optimiz. ]

[
[ TrafficLightPlan ]
[

[ PublicTransport ]
[

f Dashboard Bld
& Manager

J/

b [ ParkingMng. ]

Lighting Mng ]

[ CustomThemes ]
L1

[ Synoptics

Building I\/Ing ]

Enwronment ]

[ KPI Support

[ MobAppSuppor

| HLT Manager

]
]
[ SerwceMap ]
)
)

[ 3D Digital Twm

Waste Mng. ]

Energy Mng ]

Tourism Mng ]
I

Mobile Apps ]

[
[
[
[
| Sharmg/pool ]
[
LT
[

[ Market/Sharing

Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ...
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SL7 DA R el @ 1) Via internal Brokers: NGSI| V1/V2, MQTT (beta), JSON

Smart Data Models .. X
loT Data Models — the data messages arriving in PUSH on the platform,
Digital Twins \  if compliant to a known Model and referring to a known Device/Entity
~ J * They are AUTOMATICALLY: stored, indexed, and ready to be used by Wizard,

o — the data messages arriving in PUSH on the external broker,
* Have to be mapped to a known Model and referring to a known Device/Entity
* To be AUTOMATICALLY: stored, indexed, and ready to be used by Wizard,

G @@ ©F | Dashboards, Views and Applications
N [(T | ﬂ * 2)Via external Brokers: NGSI V2, NGSI LD (beta), JSON
/

Dashboards, Views and Applications

9 I - @ 3) Via any other broker, GateWay, API, server, WebService,
= database, protocol and/or format of the many available on

Social Mediz =l Snap4City, in PUSH/PULL have to be
s loT App — mapped on an Snap4City IoT/Entity Model and Entity/Device Instance

Gateways, satellite
External Services

ProclLog.

— ingested in real time or batch, by a process implemented as
Web Scraping On Edg I loT App I

* an loT App/Proc.Logic, on container, on cloud or Edge
Tv CAM streams On Cloud .
* a Python or other language, on container, on cloud or Edge

Snap4City (C), February 2025
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* Basic entity elements
— Static and Real-Time / Time Series
— Classification of Entities
— References among Entities
* Knowledge Base: Modelling and ServiceURI as Entity Identifier
— Entity Indexing and Unified Identifications

* Models vs Devices/Entities and Registration
— Entity Models / loT Device Models
— Entity Instanced / loT Device Instances
— Messages over time/version
— Variable as Attributes

Snap4City (C), February 2025
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Terminolo

Former name new name,
from 2023
Entity Model A data model
Entity Instance A data instance ready to get message for time series

loT Device Variable, metric Entity Variable A variable of an Entity Instance or of an Entity Model

loT Device Message, device Entity Message A data message
message

loT Directory Entity Directory The tool for managing models, entities, data models, etc.

loT Applications, Processing Logic = Node-RED + Snap4cCity Libraries

loT App The tool for visual programming, node-red JavaScript, data flow, ingestion
logic, data transformation, data loading, interoperability, business logic.
Dashboards Views and The Snap4City Dashboards are effectively Views of some Web Application,
Dashboards with all the interaction and connection the developer would create among
them.

Snap4cCity (C), February 2025



SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES esnaplr 555

velop: Dotg Processes

Processing Logics /10T App =

©' Processing Logics /10T App .

b

MicroServices for Proc.Logic/ioT Appy¥

AN

%
. - : N
MicroServices from DataAnalytic Q )

N
10T MicroServices for Final Users !\«'1! '03" SE f
\‘Aﬂ{ i \j ‘\r‘ \

NS D VM s

AL
10T MicroServices for Developers '»}}g \Vﬁ"&‘ ‘g‘r‘yz/t;, N A

Nz
VN PRX]
NN e A ARGk R
. - S & ) A') "
DOC: Processing Logic/IOT App 5] };%’\4,2 i@: o kzgé Pﬁi@l‘: et X 3 a
: N PR i A IS AN 3K Ny
How to Develop Proc.Logic / 1oT App! ‘e‘ é}g\": 'ﬁg‘ = W X :’i‘§ 2 R/ )yg‘ ?ﬁ§ '&5‘ ﬁ&‘ 9&‘2 }'A\lg
: : KL KT/ K /] B K D s B K N VK
Create A MicroService from RestCall [ V«)V(‘v '};4‘ > SO U I e e e Y k‘:%a {‘AA i %‘ﬁ iﬁ“g
1 P R P X SOOI EOU g

Qv I I DR 7 S | KU KSR X

%
N

Wi
-

AV
XN
NV
av

O
!is

R

"/ \/
KX
ZZ N4

\/
.

o7,

&

N

AV s B

% XK KA o !
U7 AV S Na 7 N4 K] j
o .& d A!@,.\_. N BRI KN NN EAH Am AU DN KD N KO Kt B ROoAL XN

U] . B
% ""‘)‘& .";'J %‘;;;‘ '@‘:‘ ﬁ’f‘ = | 8 'S dorn
AR QR A R 4 RN RS
ANt L VNN KA N A 'A{L.,.A DoV KAl =2 >»

N %
L

N

Y

NC
;4

.“‘; N
230 DN IN\ 17\

N




g\\‘m nfr(,o/o UNIVERSITA DINFO “ ¥ T
R4 jZ | DEGLI STUDI | ppemmenTo o DISTRIBUTED SYSTEMS .’ P

N /= FIRENZE | NGecNeRia AND INTERNET
NS DELUINFORMAZIONE | TECHNOLOGIES LAB

o )
cattyive cLony: @ 1) Via internal Brokers: NGSI V1/V2, MQTT (beta), JSON

Smart Data Models .. )
loT Data Models — the data messages arriving in PUSH on the platform,
Digital Twins \  if compliant to a known Model and referring to a known Device/Entity
~ J * They are AUTOMATICALLY: stored, indexed, and ready to be used by Wizard,

o — the data messages arriving in PUSH on the external broker,
* Have to be mapped to a known Model and referring to a known Device/Entity
* To be AUTOMATICALLY: stored, indexed, and ready to be used by Wizard,

G @@ ©F | Dashboards, Views and Applications
N [(T | ﬂ * 2)Via external Brokers: NGSI V2, NGSI LD (beta), JSON
/

Dashboards, Views and Applications

9 I - @ 3) Via any other broker, GateWay, API, server, WebService,
= database, protocol and/or format of the many available on

Social Mediz =l Snap4City, in PUSH/PULL have to be
s loT App — mapped on an Snap4City IoT/Entity Model and Entity/Device Instance

Gateways, satellite
External Services

ProclLog.

— ingested in real time or batch, by a process implemented as
Web Scraping On Edg I loT App I

* an loT App/Proc.Logic, on container, on cloud or Edge
Tv CAM streams On Cloud .
* a Python or other language, on container, on cloud or Edge
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Node-RED
Q flow1 Flow 1 + info
v input Flow
h - Name flow1
inject show micro web app
1D "49a7laa®.b297b4"
catch Status Enabled
service-search-near-marker
status \ Information
world map transform results —_— world map
liFi point
maqtt event-log
http popupopen

websocket msg.payload
msg.payload

tcp
vehicle flow (carfh) NOde-RED

—/—

udp
amap timestamp _— service-info  mm— vehicleFlow
amgqp2
switch pietfrancesco.
v output sensor
debug

link
timestamp e last temperature — _ ~ get value _— temperature

@ connected

maqtt

http response
@ connected to ws://192.168.1.185:9000/s¢

websocket
tcp
udp
amgp
w

amqp2
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+ on |OT Edge Raspberry

~ Raspberry Pi

~ social

Cd eman & | pi gpio ()
[ | bkl [;3 EE] rpi gpio ]
= —
& e 70 [ rpi keyboard [}]

cE: rpi dht22 [}]
‘magecepune [[]

google
calendar
L‘E] ledborg }
~ storage
[ Sense HAT [}]
EE: Sense HAT ]
~ network

oS

Node-RED
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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.

DISIT
e
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Node-RED Basic Blocks

Node-RED

Basic Node.js Blocks on NudeRed on our Advanced 10T Apps
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* http://developer.opto22.com/nodered/general/getting- wodere

started/node-red-hello-world/

/ &= Node-RED x N
€ v

=< Node-RED

Q info debug

~ putput
- Node

Type debug
D 2d930e35.482d92

Hello, world! » Properties
The Debug node can be connected to the

http response output of any node. It can be used to display

the output of any message property in the
websocket debug tab of the sidebar. The default is to
display msg.payload .

tc
. Each message will also display the timestamp,

msg.topic and the type of property chosen

udp
to output.

The sidebar can be accessed under the
options drop-down in the top right corner.

~ function

function The button to the right of the node will toggle
its output on and off so vou can de-clutter the -

17
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Node-RED is a flow-

based development tool for visual
programming proposed by JS
Foundation

The Node-RED approach is a mix
of visual composition of
nodes/blocks to compose the so-
called flows that are concurrently
executed by an engine Node.js.

It is quite diffuse being also directly
provided into official releases of
IOT devices as Raspberry Pi
family

Based on Node.js n\ES)de

100% open source
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I Node-RED

Node-RED

/ &= Node-RED

% "\__

€ ¢ [ 127.0.0.1:1880/#

=<, Node-RED

Q

~ output
debug
link
matt
http response
websocket
tcp

udp
«~ function

function

Hello, world!
Z Elgﬂ
~ msg.payload ‘ [ ]
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info debug

Node
Type debug
1D 2d930e35.482d92

» Properties

The Debug node can be connected to the
output of any node. It can be used to display
the output of any message property in the
debug tab of the sidebar. The default is to
display msg.payload .

Each message will also display the timestamp,

msg.topic and the type of property chosen
to output.

The sidebar can be accessed under the
options drop-down in the top right corner.

The button to the right of the node will toggle

its output on and off so you can de-clutter the ~
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"SNAP/city

ows.nodered.org/search?terms=

Node-RED

Search library

ES 3 |

+ Sign in with GitHub

recent downloads

ratin

]

node-red-contrib-websocket-header
Custom Websocket with Header

node-red-contrib-mobilealerts

This provides a node for receiving Mobile Alerts
status infos

node-red-contrib-cx-alarm-log
A Node-RED industrial alarm parser for simple
HMI applications

~

/|

v052 & 144 node v305 @71 %50 node v1i1.0 & 16 %50 node
node-red-contrib-websocket- node-red-contrib-websocket- node-red-contrib-message-queue
header-acknowledge header-subscriber Message queueing for Node-RED
Custom Websocket with Header Custom Websocket with Header
vi01 &0 node v 01 &0 node vild & 11 node
node-red-contrib-zigheeZmaqtt @mschaeffler/node-red-asterisk- node-red-contrib-sendmail
Zigbee2mgtt connectivity nodes for node-red ami-manager send emails with help of a local senmdmail

Transfer Asterisk AMI events to json object command.

string representation
v209 & 1326 %46 node vii2 &6 node vi05 & 16 node

Y
node-red-contrib-nooperation node-red-contrib-sun-position node-red-contrib-websocket-
just do nothing ModeRED nodes to get sun and moon position header-test
Custom Websocket with Header

vil6 &6 node v211 & 1250 #48 node

v001 &0

node

(@nikolay_kuropatkin/node-red-
contrib-dynamic-file-path

A simple node that generate a file by dynamic

file path

v008 & 164 H50 node

node-red-contrib-miio-localdevices
Node for Node-Red to control Mi Devices locally
via node-mihome (Humidifiers, Purifiers,
Heaters, Lights - list of devices to be enlarged).

*19

vi41 & 270

node-red-contrib-daylight-rgbw
Daylight RGBW Colar control for Node RED

v213 & 128

Snap4City (C), February 2025
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generasvg

User: roottooladminl, Org:

Role: RootAdmin, Level

My Snap4Cityorg
Dashboards

My Dashboardsin All Org.

Dashboards of My Organization

]

[

@

@ My Dashboards in My Organi
@ Extra Dashboard Widgets ~
& Notificator

Data, my Data, OpenData ~
Knowledge and Maps ¥
10T Applications =

 IOT Applications

MicraServices for 10T Appli

Micraservices from Datanalytic

10T MicroServices for Final
10T MicroServices for Devel
Doc 10T Applications

How to Develop 10T Applic

Create A MicroService from RestCall

10T Directory and Devices *
Resource Manager ¥
Development Tools ~

Management ¥

Decision Support Systems ¥ 4

Settings ¥

User Management and Auditing ~

Help and Contacts ¥
Documentation and Articles

My Profile

1.7

Library from Pe

User Settings
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| complete ()
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| status 1 Keyboard
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L]

W node-red-contrib-snap4city-developer

©

¢“SNAP!/
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— S
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https://flows.nodered.org/

Node-RED

>

Search library

flows

Sign in with GitHub

Node-RED-

Node-RED Library

Find new nodes, share your flows and see what other people have done with

update ¢
Recent nodes see more (2905) »
£ Flow1 a node-red-contrib-ui-time-scheduler node-red-contrib-heatweb node-red-contrib-tasmot:
it eduler for the Nod odes for workin o D ) ota flashe
Flow "e392435f 10037 ' " ’
Node-RED
Recent flows
You Like Big Cocks node-red-contrib-heatweb
Lik s
o x
nodes for interacting with Heatweb systems, handiing m P
Recent collections
update to 2.1
1 ) e rramizzle bla no 5 5
E— MUAHHAAHAHHAH MINE TS AL MINE Dz Pre-requisites

Two views of the same lib
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Install

raries

Usage

Heatweb Connect Node

Node-RED

flows

Sign in with GitHub.
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Node-RED

In the Proc.Logic / loT App of Snap4City, it is possible to:

— Execute flows that process data as: Event Driven, Batch (periodic or not)
— Create multiple concurrent Flows for each loT App / Proc. Logic

— Create subflows as macros to be reused

— Create Groups of nodes as macro

— Save/load, share, of nodes, flows and applications with other users via
* the Snap4City Resource Manager or
e with JS Foundation or
* via email, skype, file sharing in general

Snap4City (C), February 2025
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Node-RED

* In the loT Apps / Proc.Logic of Snap4City, it is possible to Extend

the Capabilities:
— Load other Nodes, segments of flow and entire flows from several
sources: email, libraries, S4C repository, etc.
— Load other libraries of MicroServices/Nodes/Blocks from Manage Palette

* Alarge set of Libraries of Node is available.
* The loading may have some limitations for security reasons

— Get more 10T App / Proc.Logic above the Limit that may depend on the
organization and/or on personal authorizations, ask to Admin

Snap4City (C), February 2025
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Node-RED

[noces [ nows.

flows

Sign in with GitHub

recent downloads rating

node-red-contrib-snap4city- node-red-contrib-snap4city-
milestone developer

Mode-Red integration to communicate with A description of the available nodes can be
Milestone XProtect VMS found [here](https:/fwww kmdcity orgliot-micro-

v003 & 34 %50 v0513 &7 %50

node-red-contrib-snap4city-d3- node-red-contrib-snap4city-tunnel
dashboard-widgets Nodes for Snap4city project, targeted to
Modes for Snapdcity project for D3 Dashboard tunneling edge device

Widgets

v0013 &5 *50

1of1

https://flows.nodered.org/search?term=snap4city

Snap4cCity (C), February 2025

node-red-contrib-snap4city-user
Nodes for Snapdcity project, targeted to
standard user {no developer)

v0945 & 21 %40

Snap4City module for tuinneling on
IOT Edge

Snap4City module for tuinneling on 10T Edge
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Snap4City Libraries on Node-RE

° https://flows.nodered.org/search?term=snap4citv

.

U

> https://flows.nodered.org/node/node-red-contrib-snapdcity-user
> https://flows.nodered.org/node/node-red-contrib-snapdcity-developer

o https://flows.nodered.org/node/node-red-contrib-snap4city-d3-dashboard-widgets

o https://flows.nodered.org/node/node-red-contrib-snap4city-tunnel

o https://flows.nodered.org/node/node-red-contrib-snap4city-milestone

o https://flows.nodered.org/node/node-red-contrib-snap4city-clearml

SnapA4City (C), February 2025 26
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Node-RED
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0T Appﬂcz ion/Proc. %
Snap4City IOT Applications

* Basic (white) p——

Role: RootAdmin, Level: 7

Prev 1 2 3 .. 9 Next

it &
-1 N '\\ \
@ Dashboards  2018-09-21T0319 # 2018-10-19T16:07 (] Mapmlu® w
E Do
'\ :~ SR

 Advanced (red) " oo i< | K< ’ < ’@ O
loT Edge

O |OT Applications

e _ IOT Edge App IOT Edge App

irect:
ow ap4city
] u wledgeandMaps * = [ HE BN Manggement | S N Management | SSSS BB Manmagement | BB Management
—
aspberry P P R
W External Services ¥ ® 2018-10-22TT157

— Android weemee WO N6
— Win/Linux
Data Analytic
(Plumber) = .0 o
Web Scraper [ I%T%:pfc:non
(Portia) e T e L e T e

User Management and Auditing ¥ B =~ = = Management

E@

lOT Edge App
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{0' Proc.Logic / loT App

i 13 Prev 1 2 3 Next Filt Q X

® 2020-07-28T10:20 ® 2020-07-28T12:32

aﬁoa
Open g@o

® 2020-08-18T08:38

aﬁea
&9@

® 2021-01-19T1&:25

aﬁea
ﬂ@@

www.snapdsolutions.org

Dashboards of My Organization
My Dashboards in My Organization

My Data Dashboard Dev Kibana
My own My own My ewn My own

Extra Dashboard Widgets v .

£ Management
@ Data Management, HLT ~

0 Knowledge and Maps w

& Management £ Management & Management

® 2022-05-28T14:50

3@09
ﬂ@@

® coronal

® actionurltest

® Alarm Management

MicroServices for Proc.Logic/loT Apps

MicroServices from DataAnalytic My own

Q 10T MicroServices for Final Users .

£ Management £ Management £ Management & Management

Q 10T MicroServices for Developers

Q DOC: Processing Logic/IOT App

Snap4City (C), February 2025

User: paolo.disit, Org: DISIT
e Role: AreaManager, Level: 3

® 2021-08-21T13:26

®, 2 -

10T Edge App

&lo’

& Management

® coronaR

& Management
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— On
— On

ownet: badii

_ Z“ — Basic / Advanced

OT Eo
OT Eo

OT Eo

30s Request Green

¢“SNAPciry ;

y =

|OT Applications Listing

=

ge Raspberry Pi
ge Android

ge Win/Linux

Click the icon to

%L:”ST";PQ edit the 10T App
Click to open Click to edit |OT
the Node-RED App properties
IOT App
dashboard . Click to edit the
’ Snap4City
. Dashboard
Dashboard

Snap4City (C), February 2025
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loT Application Management

[ Application Selt Control e

* Properties
— Name, Type, Creation date

loT Application Management

* Control —— o
— Restart Container

— Delete 10T App |

- ownewp |

* Change of ownership s
— Pass to another Snap4City User

* From inside the IOT App = s¢co™®®

— Restart il e =y Automating restart
— Update Snap4City Library % —rr } and update

Snap4cCity (C), February 2025
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Processing Logics /10T App =

' Processing Logics / 10T App :
MicroServices for Proc.Logic/ioT AppiY

KX
MicroServices from DataAnalytic ?;] ")
10T MicroServices for Final Users !\«"! &37‘,‘ : \,;,E i
IOT MicroServices for Developers i}ff: \’;‘im‘ KA '}%’%{{ S:éi'{
DOC: Processing Logic/lOT App 2] @g@}‘ %% =

AR 5

VA2 AV S oK

: T g X NP N Pk 14 E
. AT R e S S g el

How to Develop Proc Logic / 1aT App! /N 'i\ NP

%
N

Wi
A

vy
Y
NV
av

\' ) b o A A KL SR "A I\
b, RS RNRE K ANBS OV

)

/N RS A
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MicroServices collections

|OT Discovering

ServiceMap Discovery

< Knowledge Base, Km4City >
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nlications Development

(]

y I0T Applications With Dashboard

Proc.Logic / IoT App 0

L ] a
I e e P e
ol " MENE BN AN
—— 0T App 0T App o7 Appi 0T App
- '

Sharing/saving
reusing IOT App

i

o e m

Dashboard Collection,
Editor and Wizard

Resource Manager

Snap4City (C), February 2025

Generating 10T App
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. Business Logic is going to be implemented in Proc.Logic (loT App), with a set of flows.
. Decompose your problem and sequence diagram in single Data/event Flows, from

client side and server side.

. 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.

. 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, communication,
transformation, search, etc.

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

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

needed

. Once obtained the Proc.Logic (IoT 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), February 2025
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gateway

!

‘ storage |‘\
— - \

prepare ]———>[

http Get |—> verify

Searc to
enrich

Post proc

Prepare for

Send to Broker

;‘_J
\
\
\

NGSI I | / Storage
P

repa_re ]—>[ Send ema|I

email

Snap4City (C), February 2025

¢“SNAP/ciry

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 loT Broker,

and thus send the data in the
storage on a specific loT Device

. Send also a notification via email

36
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Switch To New Layout (Beta)

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

LOGOUT

My Snap4City.org

Tour Again
www.snap4solutions.org
Fyyati—F

Dashboards (Public)

My Dashboards in All Org.
Dashboards of My Organization
My Dashboards in My Organization
My Data Dash Dev OpenSrcDash
My Data Dashboard OpenSrcDash
Extra Dashboard Widgets «
Notificator

Data Management, HLT
Knowledge and Maps ~
Processing Logics / 10T App =
Entity Directory and Devices ¥
Resource Manager ~
Development Tools
Management

Decision Support Systems

Deploy and Installation -

owner: osm_ingestor

Management

|IOT Application

owner: aliferisi

Management

@ paperNodeRed

<BNONNE
Wl

owner: milestonetest

Management

Proc.Logic/ loT App

Prev 1 .. 35 36 37 38 39 . 62

owner: aliferisi

Management

owner: javier

Management

()
e

owner: envdatacollection

Management

Snap4City (C), February 2025
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® POO7 Flags

= &) (@
Wl o

owner: nicola_smartbed

Management

owner: paolo.ant2

Management

Create Proc.Logic/IcTApp

Application name:

Application type:

By pressing the Confirm buyialsy
Privacy Policy.

owner: simone_bassilichi

Management

IOT Application

owner: testparkrss

Management
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Periodically activate the flow

. Call a gateway to get data

Verify the correctness of data

timestamp = —— prepare — hitp reqliest . 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 —)  emalil —--———> chatlon via email

Implicit services are not drawn

0O 0 T o

— — — — —

prep ngsi v2 —
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A samplie or Data Ingestion

INJECT function —/—

Function, example of NGSI V2 payload: POSted data on IOT BrOkerS

var time_now = new Date().tolSOString(); _ .
var arandvalue = Math.random() are automatica l Iy

msg.payload = saved into the data Storage
{llldll:llmydevll’
"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), February 2025
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\_ ware orion subscribe 2pi v2 1) Event driven from Broker, read last context
data. It is not sure that this change is on Storage
o get

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), February 2025
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network

input

output

sequence

parser

storage

social

advanced
Advanced FTP
location
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S4C sSearchDewv
S4CUtility
S4aCMapping
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S4CDataAnalytic
sacBigData
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S4C Search
S4CData
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S4CDashboard
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event search
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Actually, there are more than 180 nodes/blocks in the Snap4City 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:

e Dataingestion: more than 100 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, 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. SnapA4City (C), February 2025



k%, | UNIVERSITA DISIT ® ° ~
O piNEO 1 BIRIE.. MicroServices ¢YSNAP ity

DELL'INFORMAZIONE TECHNOLOGIES LAB

> 60.000 downloads Areas

Open Data CKAN

Ticket Management, workflow
BIM Servers

Social Networks

Video Management system
Gateways

Data Load / Search / Retrieval

KPI, POI, GIS Data, Scenarios

Time Series, Public transport

High Level Types: heatmaps, ODM,...
loT / Entity Discovery

Delegation Management

Data Mapping

Dashboards

Widgets: Graphic Libraries
Interactive Widgets

Maps, 3D representations
Synoptics, External Content
Micro Web App

Data Analytics

Statistic, Optimization Snap4City
Simulation Microservices

Artificial Intelligence Proc.Logic
What-if Analysis Support '
Geo Utilities Support
Routing & Traffic Flow
MLOps support
Python support
R Studio Support

loTApp Management
Data Logs, A&A, Security
Ownership Management
VPN remote access

oS

Node-RED
Snap4City (C), February 2025 .
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Node shape

Description

Snapd4City
or
standard

To generate injection messages into a flow, scheduled/periodic
or on manual demand by click it on left.

standard

DATA TRANSFORM
A JavaScript function, from a JSON input to one or more JSON
outputs, which can be produced by setting it.

standard

SAVE to STORAGE via internal BROKER

To send an Entity Message of an Entity Instance into the storage.
The Entity Instance has to 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. Please manage the error in output.

Snap4city

arion-subscribe-
e api-v2

SUBSCRIBE to an Entity change on BROKER

To subscribe the Processing Logic (loT App) to receive event-
driven notifications related to 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.

PLEASE NOTE THAT ALL THAT YOU CAN DO IN MQTT CAN BE
DONE IN ORION BROKER NGSI. Moreover, Orion broker is
authenticated, in SSO, provides JSON, etc. This node-red block
allows you to subscribe to a topic / device and get event driven
actions on l1oT App directly. Please manage the error in output.

Snap4city

serwvice info
dew

READ from STORAGE

Query call to Smart City API to get any information about a SURI,
ServiceURI. There are many other Nodes which can be used to
pose Smart City APl queries in very simple manner and recover
vectors of ServiceURIs. Please manage the error in output.

Snap4city
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SEARCH on STORAGE Snap4city
Get Data from service - To perform queries on the storage to obtain a list of ServiceURI.
Storage search The nodes of this family can allow you to perform searching

gueries by filtering for distance, area, subnature/category, values

of attributes, time period, etc. Please manage the error in output.
Send email Send email. With other nodes you can send Telegram, SMS, etc. standard

amail

To send a REST CALL (get, post, etc.). Please USE THIS NODE ONLY | standard

Gen/access to hitp request for the access at external APl and not to access at the Snap4City

HTTP, HTML pages APl for which a lot of MicroServices are accessible as
NODEs/Blocks in the Processing Logic and they are simpler to be
used and ready to use. Please manage the error in output.

A block which is printing on debug view the data JSON passed in | standard
its input. Please note that the node can be tuned to provide only
msg.payload or the full JSON message, change configuration of
the node.

A node to insert a delay to each message arriving, or to limit the | standard
rate of messages in output. In some cases, the node creates a
Stream Delay, . buffer of messages regularizing the rate in output if the rate in

Iimiting rate fimit 1 msg/s input is greater in some moments.

Monitor messages debug

delay

Snap4City (C), February 2025
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examples

A block which is printing on debug view the data ISOM passed in

USage To
be trained

FIRENZE S gepug

its input. Please note that the node can be tuned to provide only
msg.payvload or the full ISON message, change configuration of
the node.

|’ iotdirectory To create an Entity Instance (device instance) from a model | Snapdcity
new device prepared on Entity Directory (loT Directory).
l from model
| change To change the ownership of an Entity Instance (loT Device). Snapdcity
owvwnership my
[ dewice
delegate my | To delegate a certain Entity Instance (loT Device) to some other | Snapdcity

dewvice ]

be: Read access, RBead write, Modify (to modify the Entity

To show something on SnapdCity dashboard with a single
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

MQTT broker listener, to receive messages from the Broker

Another similar node can be used to send MQTT messages to
the MQTT broker. This node allows to perform a subscription to
a topic of the MOTT broker.

Snapdcity

standard

python - data J_
- analytic '|'

DATA AMNALYTICS

Reqguest performeaed 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 RStudio Data Analytics.

Snapdcity

SPLIT: This block takes in input a buffer, or an array, or an obhject
and split it on a set of Mmessages in output, for each line in the
buffer, each element of the array, each element in the object,
respectively.

standard

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

on the basis of specific criteria.

standard
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Periodic or
Sporadic events to
data collection,
processing

Even Driven

uversits | DINFO | DISIT P
D EG LI STU DI I PARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Beeigan " . | SENERer . CITY .

mimv
e

‘

Some patterns

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

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 = H{............ }and sent/shown to/by the debug.

O o e SEED

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

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

SnapA4City (C), February 2025
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CYSNAPay s

 Please note that

— the most important blocks nodes to interact with the platforms are reported
in these tables 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 need to take care of Authentication and Authorization, all is
performed via SSO, Access Tokens.

— 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.

— nodes input as JSON is primary mode for setting parameters

* While they can be also configured from their user settings via user
interface

Snap4City (C), February 2025
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=ntity / Davice Registration from
IOT App/Proc.Logic (2uiornation)

OT Directory and D Cas 2 - 1OT Applications =
ors and Actuato >% |OT Applications
O d 0 — A2 MicroServices for |OT Applicatio..
[e %“‘_ 3 MicroServices from DataAnalyti...
[ie geme 6 - IOT MicroServices for Final Users...
De = = |OT MicroServices for Developers...
& I0TE //’3 E E Doc: ICT Applications
— =
De d ° B E How to Develop IOT Application...
De £ g E E Create A MicroService from Rest..
Broker Period pd - E
0 £ nping H —
[ Doc:IOTD d De q _____
L E ) e
3 g 0 de
L4 Ada De D
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J e J F / Data
(1c) static

QQ

By
|IOT Device Registration —I—> IOT App

h___

@ 15

pull

1amic

L9

FIYEEE  subscription note
Real Time

NGSI

e

& Y SNAPLay B

estion Flow Diag

Faiml

registration

@ |

NIFIl, OpenSearch

[ Information, File
10T Apps

I Snap4cCity Tools
[ 10T Device/Gateway
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Florence wifi average perscn

|OT Device Models

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

Edit Model - Florence wifi average person

AT TR
Static Attributes

Average Number of person for each wifi point in Florence

DISIT

RE[')I’RIBUTED SYSTEMS
TECHNOLOGIES LAB

ke

Description
wifiSensor Semsor
Device Type Kind
Comune Di Firenze 300
Producer Freguency

Healthiness Criteria

Autormatically generate:

Healthiness Value

Key Generation

Edge-Gateway Type

Model name: Florence wifi average person

Edit Model - Florence wifi average person

Edit Model - Florence wifi average person

Snap4City (C), February 2025

General Info oT Broker Static Attributes Values
orionToscana-UNIF] ~ ngsi A
ContextBroker Protocol
json ~
Format
W
Edit Model - Florence wifi average person
General Info oT Broker Static Attributes Values
| Wifi (TourismService) M
Subnature
FIRENZE
Value
F - T —
Value
Add Attribute

oT Broker

oW

tatic Attributes

Values

Ok

Refresh rate v

Value Typ
Ok

900

Healthiness Criteria

Healthiness Value

Value Unit g |
Ok

meanPeople people_count (People Cw Mean number of peoplw integer -
Value Name Value Typ Value Uni Data Type

Ok Ok Ck

Refresh rate v 900

Healthiness Criteria Healthiness Value

dateCbserved timestamp (Timestamp timestamp in millisecors string -
Value Name Data Type

Add Value
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User: michela_toscana, Org: Toscana =<Z, Node-RED

Role: ToolAdmin, Level: 3

input
My Snap4City.org
@ Dashboards [Public) | =S
; provider
& My Dashboardsin All Org. catch
@& Dashboards of My Organization [ tahr
@& My Dashboards in My Organization ke provige:
@& Extra Dashboard Widgets -
matt

A Notificator

Data, my Data, OpenData -

W Knowledge and Maps -

wifi_location_temp
http
delay 53 _—
fimestamp

CELETEE All_devices_cleaned

JQTAJDQ SCalLIC 111

Florence_wifi

dashboard

Idataffirenze_wifi

10T Applications « teo

© WOT Applications. udo

MicroServices for 0T Applications E

— lit — devi msg

MicroServices fram Datafnalytic amagp spi SOEELED \

O 10T MicroServices for Final Users
_ _ amap2 5

O 10T MicroServices for Developers nev-device-from-madel
[ Doc IOT Applications [ slomp
[ Howto Develop IOT Applications ) —
[J Create A MicroService from RestCall ~ output

2) 1oT Devices Creation
from 10T APP

- iotdirectory-new-device-from-model

BLOCK: ‘loTDirectory-new-device-from-model’
Model name: Florence wifi average person

Snap4City (C), February 2025
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DINFO

DIPARTIMENTO DI
INGEGNERIA
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DISIT

Dinamic Flow Static flow

provider

provider

wifi_location_temp

[ delay 5s

All_devices_cleaned

T Applications

- \ ) W r
DISTRIBUTED SYSTEMS \ / " < - B J -
e |0 JAD P otaliC |

SNAP/cir

dashboard

Florence_wifi

Florence_wifi

Edit iotdirectory-new-device-from-model node info debug
input Detets Cance! m Node
Type
Inject ~ node properties o
[
Idatalffirenze_wifi h
devicename
Information
latitude
e It allows to create a device from model
fongitude © Inputs

4JSON with these parameters:

) devicenane

=1 split —_— every device T

e= from DatzAnalyti

The name of the device you want o create

T ™ —

latitude

devices_cleaned

Pistola.

OT MicraServices for Final Users

OT MicroServices for Developers

Doc IOT Applications

Montetar
Tt

latitude of a GPS position

/ Quirrats

ude

i

longitude of a GPS posiion

How to Develop 0T Applicat
MicraService from ~ output

3) Group Creation (more
than 200 devices) -> put all
the devices in the group and
put them as ‘public’ (or they
remain private)

Snap4City My Groups of Entities

User: michela_toscana, Org: Toscana R

lame Florence_Wifi

Device Group 1D 20 ion Wifi averages

Filter Table

[T [ R

michela_toscana UNIFI-Wifi_2_F ggio_Porta_al_Prato_Leopolda 10T Device wifi_2_Parcheggio_Porta_al_Prato_Leopolda 6/7/2020,183617

Data, my Da nData michela_toscana
T —

UNIFI-wifi_6_f jio_Santa_Maria_Novella 10T Device wifi_6_Parcheggio_Santa_Maria_Novella 6/7/2020,183617

michela_toscana UNIFI-wifi_5_| jio_Beccaria IOT Device wifi_5_Parcheggio_Beccaria 6/7/2020,183617

ata, KP, POI

131 My Groups of Entities. michela_toscana
Data Set Manager: Dats Gate
Add Dats A michela_toscana UNIFI-wifi_0_| Europa 10T Device wifi_O_Parcheggio_Europa 6/7/2020,1836:17

Toscana-orionToscana-UNIFL-wifi_9_Ospedale_Pediatrico_Meyer 10T Device wifi_9_Ospedale_Pediatrico_Meyer 6/7/2020,183617

michela_toscana UNIFI-wifi_4. 6/7/2020,183617

) San_Lorenzo_Mercato_Centrale 10T Device: wifi_4_Parcheggio_san_Lorenzo_Mercato_Centrale

ipported P
e e e michela_toscana UNIFLwifi_7. jio_S_Ambrogio 10T Device wifi_7_Parcheggio_S_Ambrogio 6/7/2020,1836:17

Snap4City (C), February 2025

dashboard

— = = Fucsicho ooyl v ms:
amae Spit — overy devi i K1 and K2 are the keys necessary to read and write access to the

\ Gevice. They must be different from each other

Conetogeniens K2 wo

Coliakde SRR K1 and K2 are the keys necessary to read and vrite access to the

\ T R device. They must be different from each other.

X X \ S (ot 0 reramiinp comtiios
A 3] 4226870f-6114-4cdb-84b-21238¢789ef7 The name of the mode!
~ Outputs
Lo K 564cf114-3004-4acc be2d-9eadddc24eal
Retums the k1 and k2 of device created
= Model Florence wifi average person v * Details

The node can receive a JSON with the parameters described in the
Inputs section and with them generate the output JSON. If the values
are not present in the input JSON. these are read by those in the




ozt | DINFO | DISIT | | 2
DEGLI STUDI IPARTIMENTODI DISTRIBUTED SYSTEMS \ 1

FIRENZE | Retenesn 0 | SBREREL MOW C0.... SNAp4CITY
1) loTModel

|IOT Device Models

2) Static Flow to create loTDevices

Snap4City Dubrovnik_Camera

Edit Model - Dubrovnik Camera Average Person

Edit Model - Dubrovnik Camera Average Person
Edit Model - Dubrovnik Camera Average Person

oT Broker sta

meanPeople People Count 4 Mean number of peo +

Value Type[ )| value Unif @]

oT Broker es Values thiness Criteria Healthiness Value

User: disit dubrovnik, Org: Dubrovnik
Role: AreaMan

Value Name Storico
orionDubrovnik-UNIR

ContextBroker

idataldubrovnik_camera

Device Type on

U Genera
Format

Dubrovnik Development A

s o
. provider ‘camera_jocation_temp
Producer Monitaring © viceAndRenting} x * 2 Timesta timestamp in millisec s — o e o o
k Subnature atus () — T S — Idataldubrovnik_camera jsen
Value Ui @] — |3 o= =
0 i
[ Dubrovnik ‘Remove -
v G

Value

fhiness Criteria Healthiness Value

Key Generation

e

° °
T vy ke Lol
1 o
intdirectory-new-device-from-model

) IMPOSTARE STESSE K1 & k2 per tulfi | SENSOR!

Gonfirm

3) Add the license and Make Public the
to the license)

[ i+ ShowMlens | 1251 - Hide Menu
{o0).
3 | Regular Services | Transversal Services il
Oy Services Categories
“to, " O De/Select All
Yo 108 O @ Accommodation +
O §J Advertising

Licence (on-Other-orionToscana-UNIFLcamera_Dubrovnik_1_Ploce)

My Snap4Cityorg

@ Dashboar 3 =

ommons org/licenses/ = e 05 S T3 T . O [ AgricultureAndLivestock +
e, 2 R 5 O B} CivilAndedilEngineering +
7 :
of My Org n e Yixong e O B culturalactivity +
y O §) EducationAndResearch ¥
& My Dashboards in My Organization os =
10T Devices @ Extra Dashboard Widgets ~ og
Srednji Kono' o
A& Notificator 2, on O Fina
2, o1 m Uica & O B3 Governmentoffice &
", e Zhr [ ] | O B Healthcare *
., TS opertyVaie Type N
M Knowledge and Maps « S0 o o, ek M. | O B) IndustryAndManufacturing +
B Service Map (Toscans)] 7 & O [ ToTDevice +
| o 5 Service Map 30 (Firenze) "R ., %l | O [ iningAndauarring =
o o, i O @ ShoppingAndService &
e (o] W otk Savc o Uogy, pile KON | D B =oroins
erence Persor St av W Antuwerp Service Map. Vikq « [ Tourismservice #
sferServiceAndRenting
=1 W Garda Lake Service Map e
W Cagiiari Service Map ULICA Frapiz supith A
cor B oecn ¥ Lot Del GardaService Map iy <
RANA sUp), &
W Valencia Service Map Banys A 4y
= W Pont Du Gard Service Map
M Dubrovnik Service Mep
oo i H
Edit parameters 1N | Wyt owns Sonics NS Lovrijenac o
o [ivowevsuc] ] 8 Mostar Bosnia Sevice Map il

W Roma Service Map.

gt
[ | e T—

B Service Map 3D (Helsink)
A Producing PO trples for KB

5) Working on Dynamic Flow to save Average e —

My Annotation on Services/Data

Sevoiia Servioes Deta - Hide Menu Search Range
ArcGIS DISIT Service: > L Search Area 52
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Snap4City Florence_wiifi

User: michela_toscana, Org: Toscana RED ==
Role: ToolAdmin, Levet 3

Dinamic Flow

LAY info debug dashboard

provider

timestamp — All_devices_cleaned —_— hifp request —_— Json

: . —_— Set t h e - S JSOM  Dati non elaborati  Header
L
@ MyD n Al Org. =x o *______f—-—’—____—_- .

Salva Copia Comprimitutte Espanditutte 7 F |
@ Dashboards of My Organization .#. - split Save on Amay for each wifi sensor  [— I Ot B ro ke r‘ [
@ w0 Re— —_— =n P Featuretollection”
—_— ETees » features:
@ Extra Dashboard Widgets ~ Y L
' =7 . switch [~

delay 58 7, send data on Broker — delay 55 send

Data, my Data, OpenData

Filiter: More RT data than static data (mi

¥ vars:

nap4City API

average every 15 minutes

W Knowledge and Maps ~

e: "measuredTime”
1

“dateObserved™

2: "meanPeople”

[]
Fw L S send data on Broker L
: . i . C - \ cand aversges: tr » results:
MicroServices for (0T Applications — | cand data on Broker om0 : * bindings:
MicroSes s from DataAnalytic ~ passo: 2
v e
10T MicroServices for Final Users L send data on Broker avg
a

ey p— T T select or exclude specific sensors 16 ¥ measuredTime:

— send data on Broker , . B .
Aomlieations ! i value: 2020-67-13T19:49:26.780+02: 00

Do 10T Applications 7] 1o CHECK - Service map url —

How to Develop [OT Applications - w dateObserved:

MicraSarvice from RestCall value: "2020-07-13T17:45:060Z"
= 10T Directory and Devices ~ Code: 201 ] v meanPeople:
s | value: e
< Resource Manager ~ .
w1

. - - - -
] corporory porpeepomen o | ? 2]
|

w measuredTime:

Gal || Regular Services | Transversal Services

~ Select an Agency | ; G g Q vices Categories value: 2628-67-13T19:48:43.163+82:00
Select 2 ine ! & il S + dateDbserved:

{ |- Select a Lne - v e ara g 4 Accommodation + )

{ y 5 3
gelectaroute | = 2 N ) & Advertising + | value: "2820-87-13T17:30:080Z"
r I Select a Route - - 2,
e a a O e Select 3 bus stop: Q AgricultureAndLivestock + | v meanPeople:
Select a Stop - v | (®]

B civitandediiengineering +

L CulturalActivity + | wvalue: "e"
. 4 EducationAndResearch + v 2:
I O I DeVICeS | C i ¥ measuredTime:

wifi_57_Loggla_Lanzi_Uffizi L’J

& nment I value: 2020-07-13T19:20:31.181+82:00"
evicourt |

Nome: itononToscana-UNIFVToscanaiwé_57_Logoa. Lanzs Uz O finan vice % I v dateObserved:

Nature: TounsmSenice c GovernmentOffice + Il

Subnature

- [ | walue: "2820-87-13T17:15: 000"

IndustryAndManufacturing + \ ¥ meanPecple:
IoTDevice 4

City: FIRENZE
Prov.: FI

6) Verify RT Data via

Propeny/Value Type Value value: e

B MiningAndQuarrying |

oI T I I T I T T T T TTT]
a

ShoppingAndservice + |
D O ana . 2 - v measuredTime:
a p I y O r VI a oe N A value: "2020-07-13T19:01:21.564+82: 00"
I I 3 & sourst_eéormation_offce I
[0 9 rourise_trai * dateObserved:
- Yy 7 s ; ) Tour_operator | value: "2029-07-13T17:89: 080"
Q i
ServiceMa |
1 8 navet ormation i value: e
[ d - 4
; 1 W transterserviceAndrenting +
A | B utilitiesAndSupply +
- Hide Ment 5 [ [ ]9 whotesate + I
S A e m
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 Manual Registration

— From scratch Single Device / Entity Registration
— Entity Directory / loT Directory

— From a template (the templates are called Models)

» Automated Registration for bulk/massive registration: N
Entities / Devices
— From |loT App on the basis of some Models from loT App

— From loT App loading a CSV (with or without a reference 10T
Model)

— Programming from scratch or from a Model

— On the basis of some EXCEL file with data by using the Data
Table Loader, which create model, devices and data

— Etc.

Snap4City (C), February 2025

Manual or automated
Registration
of Entities/Devices
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Edit Model - statuscorregione

General Info

statuscorregione

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

laT Broker

DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

" g

ate

(e

Static Attributes Values

statuscorregione

'

Cn Ly

Name | WA B Description
Ok Ok
misura Sensor v

? e
Device Type -] Kind
Ok
protezicne civile 600
Producer Frequency
Ok

A4

Healthiness Criteria Healthiness Value
Automatically generated v v

Key Generation

Edge-Cateway Type

_—

'
—

¢“SNAPciry :‘

19,

Edit Model

- statuscorregione

General Info laT Broker Static Attributes Values
orionUNIFI v ngsi -
ContextBroker Protocol

Json

Format

General Info

loT Broker

Static Attributes

| Select an option

Subnature
Add Attribute

Edit Model - statuscorregione

Values

SnapA4City (C), February 2025
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- ValueName:

DINFO DISIT . 2
O e | TR For Time Series SNAP/city

Static Attributes
terapia_intensiva people_count [People ' w number (#) - integer
Value Name Value lyp value um Data Type
dateChserved timestarnp (Timestamp v timestamp in millisecor v string d t '
. - bataType dtle serve e v s
gqlue Name \S’Elue Typ \;al ue Un| yp o e
T ( Ok
totale_attuzlmente_positiv people_count [People v number [#] hd integer
- Va I u e e L] Value Name Value 'lyp_ Value Um. Data Type
Refresh rate v 300 I [ ! E
Healthiness Criteria Healthiness Value Aefrech rate v =
[ ] Healthiness Criteria Healthiness Value
deceduti people_count [People Cv  number (#) ¥ integer tl m e Sta m p ‘otale_cas people_count (People v number (#] v integer
Value Name value Typ value Uni Data Type Value Name Vel ved @) Vel unif @ Data Type
Ok Ok Ok °
- ValueUnit: e - =
[ ] Healthiness Criteria Healthiness Value
fres A )
Refre Jﬂ rate 300 totale_ospedalizzati people_count (People ' v numkber (#] v integer
Healthiness Criteria Healthiness Value t i St i Value Name Value 'lyp_ Value Um. Data Type
dirmessi_guariti people_count [People Cw number (#) v integer I Refresh rate -
Healthiness Criteria Healthiness Value
Value Name Value Typ Value Uni : Data Type ° °
Ok Ok Ok m I I S e co n codice_regiocne status (Status) ' some coded status (stew string
Value Name Value 'lyp Value Um Data Type
Refresh rate A 300 Remove Value . B
° Refresh rate hd 300
Healthiness Criteria Healthiness Value - a a y p e 2 Healthiness Criteria Healthiness Value
denominazione_regicne status (Status) hd some coded status (ste v string
izolamento_domiciliare people_count (People Cw number (#) v integer ° Value Name value Tyoe @ | value unif @ | Data Type
Value Name Value Typ Value Uni Data Type St rl n
Ok Ol Ok Refresh rate v 300
Healthiness Criteria Healthiness Value
E.g.: ISO string of the L]
Refresh rate v 300 'g' 4 g
Healthiness Criteria Healthiness Value date ti e
- ' ' l
nuovi_attualmente_positiv people_count (People Cw number (#) v integer
Value Name value Typ Value Uni Data Type
Ok Ok Ok
Refresh rate v 300
Healthiness Criteria Healthiness Value Snap4C|ty (C), February 2025

61



DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT
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¢“SNAPciry :

Please note for Time Series of 10T Devices

* Snap4City engine recognizes as time basis for the TimeSerie

only 1 Varible with

— ValueType as TimeStamp (in milliseconds)

* |f you need more than one variable as timestamp in milliseconds use:
— ValueType = Datetime (in milliseconds)

Startingtime

datetime (Datetime]

W

timestamp in millisecor v

Value Name

_"..

Refresh rate v

Healthiness Criteria

‘El"alue Type‘ﬁ,

300

Healthiness Value

Remove Value

string v

Data Type

Snap4City (C), February 2025
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FIRENZE

paocio.d Org: D
R
DGO
p g
q
d
d
d ga
ab
d
p
e p
= ap
o
O o]
OTD
OoTB
OoT D
OTD B g
Do
D
D
d D p

DINFO

IPARTIMENTO DI
INGEGN
DELL’INFORMAZIONE

From

DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

¢“SNAP/ciry

reate instances

=
f
> r—‘ na B -
- s 9 . — \ ) —
DI ENTITIES Devices
—_— - - — — - . _J
® De =
@ Add new device
Show ~ entries Search:
e Ci LJ O L)evicH od J snip EC » -
adminDev] orionUNIFI Ambiental PUBLIC active @ m
alert_1610543238306 orionUNIFI event AlertGeneric active m m @ m
alert_1610548534047 orionUNIFI event AlertGeneric active m m @ m
alert_1610613189703 orionUNIFI event AlertCeneric active m m @ m
alert_1610629197473 orionUNIFI svent AlertCeneric active m E @ m
alert_1610714974380 orionUNIFI svent AlertCeneric active m E @ m
alert_1610715864347 orionUNIFI event AlertGeneric active m E @ m
alert_1610715997465 orionUNIFI event AlertGeneric active m @ m
alert_1610717002089 orionUNIFI event AlertGeneric active m E @ m
alert_1610717247691 orionUNIFI event AlertGeneric MYOWNPRIVATE active | EDIT | | DELETE | @ =1
4 »
Showing 1to 10 of 217 entries ) . -
Previous - 2 3 4 5 22 Mext

Snap4City (C), February 2025
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UNIVERSITA DlNFO DlSlT h
D EG L] STU DI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Beisn=" | REmer, CiITY

) | \ |f\ r -y -l "rf-lr I \ \‘\ ' - \ - ) Y Y =
[hey have been created by «Add new Device»

Snap4City My IOT Sensors and Actuators

User: roottooladmini, Org: DISIT

Role: RootAdmin, Level: 7 Delegated Devices | Add New Device

LoGouT

My Snap4Cityorg Add My New Device

Dashboards
Select Latitude/Longitude on Map

T f

My Dashboards in All Org.

\D ' , Average Person
Dashboards of My Organization F nt\tV Dubrovnik Total Average Persor
—"

Identifier Model

’Calenz.i\no

My Dashboards in My Organization

Extra Dashboard Widgets ¥

Notificator Latitude Longitude _ : " : =
-

Latitude is mandator, Longitude Is mandator.

)
-

- — : > /‘;, /_._'-—'Aniéﬁga
Data, my Data, OpenData ¥ _ / Vespucci
16d71349-2eb6-454e-84f1-ae54fd3617ce 4e7dbd20-77ea-4412-8aed-8e352d055093 G ' ‘

A
-
/
. | & Pontassieve
\ Firenze -
KEY1 KEY 2 LY ) o pY X
: i f Scandicci / . A A
hese keys have been generated automatically for your device. Keep track of them. Details on info ~Bagnoa Rlpol!

Knowledge and Maps ¥
T

IOT Applications ¥

- ) ) Montelupo
& |OT Directory and Devices & i : T Fiorentino

& My IOT Sensors and Actuators
@ 10T Sensors and Actuators

& 10T Devices Locality v Dubrovnik L
& 10T Devices Management Value 7

H 10T Brokers

& 10T Device Models

Subnature

Leaflet | © OpenStreetMap contributors

Add Attribute

& 10T Devices Bulk Registration
& 10T Broker Periodic Update setting
& 10T Orion Broker Mapping Rules
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FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

{; IR
DTReUTED Svevs Cv s NAp4CITy @

TECHNOLOGIES LAB

* NAME (it has to be unique)

* Select the loT/Entity Model: «statuscorregione»
— Thus the K1, K2 appears since the model is associated with an Orion Broker
that needs to have them, the Snap4City tools generate them for you, while

you can impose if you like
* Another usage can be from an external device on field, or from an application not in SSO

with Snap4cCity, etc.
* They are usually different for different users and delegations

— See in previous slide the ID name of the I0OT Broker used

* Lat and Lon, GPS coordinates you can:

— pick on the map
— Write the coordinates manually and see the pin on map
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DEGLI STUDI

FIRENZE

Jn

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

LOGOUT —==

My Snap4City.org
Tour Again
Dashboards (Public)

Dashboards of My Organization

My Dashboards in My Organization

My Data Dashboard Dev Kibana
Extra Dashboard Widgets =
Data, my Data, OpenData ~
Knowledge and Maps ~

10T Applications =

IOT Directory and Devices =
& My 10T Sensors and Actuators

IOT Sensors and Actuators
IOT Devices
0T Brokers
IOT Device Models
IOT Devices Bulk Registration
Doc: IOT Directory and Devices

Get/See last message
from Broker

DINFO | DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
INGEGN AND INTERNET
DELL‘INFORMAZIONE TECHNOLOGIES LAB

ce Created, | ma

y S€erl

¢“SNAPciry

| 2 new data 1

to It

IOT Devices

v entries

Device Identifier ‘4| 10T Broker ‘4| Device Type '$| Model

adminDevl orlonUNI

& | alert 1610543238306 En‘ﬁrlon}LI—

Broker URI: https://brokerl.snap4city.org
Kind: sensor

Device Type: event

Protocol: ngsi

Model: AlertGeneric

Longitude: 11.215839

Device Uri" http:/fiwww.disit.org/kmécity/resource/iot/orionUNIFI/DISIT/alert 1610543238306
Organization: DISIT

Ambiental

AlertGeneric

type

Kl: 44eca7Bl1-af56-490f-a6c6-36d88blbcd9c
Created on: 2021-01-1314:07:21

alert_1610548534047 orionUNIF AlertGeneric

alert_1610613189703 orionUNIF AlertGeneric

'%| Ownership

Add new device

Search:

#| Status  §| Edit Location

PUBLIC active @

MYOWNPRIVATE active | EDIT I DELETE | @
Broker Port: 8080

Visibility: MyOwnPrivate

Format: json

MAC:

Producer: disit

Latitude: £3.766755

K2: 6a620551-e4e5-4c0d-8777-d0721175cfb0

€

alert 1610629197473 rionUNIF AlertGeneri

Generate a New Message
towards the Device, Storage

Snap4City (C), February 2025

[ EDIT
active m @
 EDIT |

EEE

View loT Device on
map and its last value
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FIRENZE | B (smamee=e L@ T (V@SS aoe SN Ap4
FIRENZE | D8t kMmazione | TECHNOLOGIES LAB v ) e o | - J o = CITy

i Pollutant
User: roottooladminl, Org: DISIT
Role: RoctAdmin, Level: 7 Insert data

— _ — Impose current

peopleinvolved p=ople_count number (&

y Snap4City.org

Value Name Value Type Value Unit Data Type
ok

date time on
dateObserved

Value Name Value Type Value Unit Data Type
ok

Jentifier (Identifie
n responsible dentifier (Identifie stri

Send value
My Data

Extra Dashboard Wi

Notificator
severity sta S S0 tatus (st string

Value Name Value Type Data Type
o o

Knowledge and Maps

= A Send the

|OT Directory and Devices &

My 1O and Actuators

10T Sensors and Actuators

shorttermimpact sta = 5 t g string

— ValieNome  ValueType - Data Type
ok .
Send value

ticketlD denid entifie syrmbolic iden D string °

value Name g Value Unit Data Type D V I
L Dk ‘ ! (: EE
Send value ’

1610548534047

L B N B N

— : == Sto ra e
Development Tc Get Time stamp

Management

sion Support Sy Confirm

B Deployand Installation =
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DINFO

INGEGN
DELL INFORMAZIONE

Fs
/ :»-:.;},.
DISTR|BUTED SYSTEMS :: 4|CITY
AND INTERNET L

TECHNOLOGIES LAB pu]H) €

B‘M

o
timestamp = ——

* You may create a Proc.Logic / IOT App, where:

— Function: is preparing the JSON package

— Block «FIWARE Orion OUT V2» is sending the data to the Orion Broker.
Namely: «OrionUNIFI», and from that on Snap4City Storage
Automatically

— Please note that several version of ORION Brokers and protocols
exists:

* So that you have to know which protocols you need to use for your broker

Snap4City (C), February 2025
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INGEGNER AND INTERNET

FIRENZE

DELL INFORMAZIONE

Settings ¢

e Certificates are
automatically

loaded at the first

authentication
Donell

TECHNOLOGIES LAB

¢YSNAPlcny i

£} Properties £+

Edit fiware orion out v1 node

=i

Delete

(i

& Service Qrion Service

& Certificates | Add new tls-config... v | #

@ Device Type

@ Device
Identifier

@
Service/Tenant
@ Service Path
@ apikey

@ auth

¥ Name

Snap4City (C), February 2025

/ @ port 8443
b

fiware orion out v1 = Edit orion-service node

Delete Cancel

& Broker URL | 192.168.1.9

¥ Name

e |Pif the Broker isin cloud
(internal)

e List of brokers is
automatically provides

* The K1, K2 is automatically
provided if you are
authenticated

* Symbolic address of
Broker can be taken from
Directory
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CUSNApl‘CITY oo

Seme Msg = { payload : {
T mid": "corveneto” ,
"type": "misura”,
"attributes":[
"name": "dateObserved", "value": str, "type":

 AlJson from the IOT App
— NGSI V1

e ID: The Name of the IOT

timestamp" },

Device: «corveneto» { "name": "stato", "value": “active”, "type": "string" },

* Type as that defince in the { "name": "ricoverati_con_sintomi", "value":12, "type": "integer" },
|OT Device when you { "name": "terapia_intensiva"”, "value": 34, "type":"integer" },
created { "name": "totale_ospedalizzati", "value": 34, "type": "integer" },

* The Time stamp: { "name": "isolamento_domiciliare", "value": 334, "type": "integer" },
“dateObserved” to have a { "name": "totale_attualmente_positivi", "value":12, "type":"integer" },
time series data "name": "nuovi_attualmente_positivi", "value": 33, "type":"integer" },

‘o, : : { "name": "dimessi_guariti", "value": 22222, "type":"integer" },
B dséattre ;Sn?j i?::\r;gir\:véigrfggrd { "name": "deceduti”, "value":2, "type":"integer" 1},

ISO, such as, { "name": "totale_casi", ‘"value": 2222, "type":"integer" },
— “2020-08-04T04:00:00+02:00”, { "name": "tamponi”, "value":222222344, "type":"integer" }
— “2020-08-03T00:00:00.000Z" ]

 And the vector of i
“attributes” }

return msg;

70
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DINFO
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DELL'INFORMAZIONE

DISIT é* Rﬁﬁ
DISTRIBUTED SYSTEMS
L SNAP/crry G

: | | J .
DateObserved

)

 The Timestamp: “dateObserved” to have a time series data

— “str” is a string with the date and time in standard 1SO, such as,
— “2020-08-04T04:00:00+02:00”,
— “2020-08-03T00:00:00.000Z"

* |n JavaScript you can obtain by using:
— Var str = new Date().tolSOString();

— Str has to be the ISO date string of today-now (at the current time).

SnapA4City (C), February 2025 7/l
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DINFO
FIRENZE

INGEGNERIA
DELL'INFORMAZIONE

M - #e ! 2 %—..mg
DISTRIBUTED SYSTEMS * object

AND INTERNET i€l

TECHNOLOGIES LAB status: "ok" u.‘-"ém
ur :, .

g/kmicity/resource/iot/orionUNIFI/DISI

iotdirectory-get-device
timestamp

macraddraces *

msg payload ‘

* You can create smart Proc.Logic /
loT App that on the basis of the list
of Devices would request all what
you need to load data into YOUR
OWN Devices including: L —
— Service URI
~ K1, k2 i
— Authentication 11,

Snap4City (C), February 2025
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te Vi

o)

le

D

(e

0Q

l_-.

delegate my |J‘|

r

device

To delegate a certain
device to some other
user/group of users

ment rrom

viel [P

G ,"'é

¢“SNAPciry

O A

J

r

o]

Edit delegate-my-device node

Delete Cancel m
£ Properties & |3
Authentication envdatacollection v #
@Select Device | A DeviceDiProvat d
Kind READ ACCESS o
READ ACCESS
User Delegated | READ_WRITE
MODIFY -
Group —_——
Delegated Group Delegated

You must have an account with Snap4city to use this node. You can register for one here

Snap4City (C), February 2025
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EXPIoTting Stor0 g e ouis
Py USINGIoITA

Processing Logics /10T App =

©' Processing Logics /10T App .

b

9
MicroServices for Prﬂc-Lﬂgid loT App "ei’

4%
MicroServices from DataAnalytic 92]

. , . A\ ) \
10T MicroServices for Final Users !«"! &37‘,‘ : ‘y,%ﬂ [
- : ¥ ﬁ‘ XA A W
10T MicroServices for Developers é‘g \Vﬁ"&‘ A '1%{{ sgg

¢ ‘ \ N o % \1b“
DOC: Processing Logic/IOT App Sé!,g %,i% AN
AN

<

AV

o r""" N g !
M r AN NTN ,
How to Develop Proc.Logic / IoTApp. ‘idh ’i};:‘ = W A XX N /S
”' l"‘\" ."n N

g
Create A MicroService from RestCall [7> Vi A R

Wi
-

/AN
X
NV

avi
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Technical Architecture

Entity Directory: /[ APl Manager
Smart Data Models -
loT Data Models Federa.ltlon
Smart City API

Digital Twins

|

<«— Sy OpenSearch

| storage l
‘ KB, graph \

GO0
Q >

G-

ﬂ

ﬁ

-v GeoServer [ Entitylnspector ]

Q) BIMserver.center [ Data Managers ]

Social Media

BIM  GIS

Gateways, satellite
External Services

ML, Al, XAl, DA

Artificial Intelligence:

T T adm

Studio

]4_,

On Edge
On Cloud

Web Scraping
Tv CAM streams

loT App

Event Driven

Y SNAP/ciry

/
Front-End Applicationq
Facilities

. [ Traffic Optimiz. ]

Scenario Editor

( Business Intellig.
CSBL

[ TrafficLightPlan ]
[

J
N

[ PublicTransport ]
[

f Dashboard Bld
& Manager

b [ Parking Mng. ]
[

Lighting Mng. ]
|

[ CustomThemes

)

Building Mng. ]
|

[ Synoptics

~

Environment ]

[ KPI Support
1

Waste Mng. ]

|
|
[ MobAppSupport
| |
[ Service Map
| |

Energy Mng. ]
|

| HLT Manager

Tourism Mng. ]

[ 3D Digital Twin

)
)
)
)
)

[

[

[

[ |

[ Sharing/poolI ]
[

[

[

Mobile Apps ]

[ Market/Sharing Place

Third parties solutions

alytics, ...

2024/8

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data An
N

4

\
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-  S4CUtility

Loggia San Paolo

LINKED OFEN GRAFPH

Tipolegy: CulturalActivity - Monument_|ocation
Address: VIA DELLA SCALA, 2

Cap: 50123

City: FIRENZE

Prow.: Fl

Photos:

Description: The rounded arches, the stone
skeleton and the glazed temrscotta medsllions
recall the model of the Loggiato degli
Innocenti. The medallions in glazed teracotta
by Andrea della Robbia and his sons Marco
and Luca contain seven polychrome figures of
Santi Francescani and two works of mercy
Cristc conforta un Giovane and Cristo conforta
un Anziano. Beneath the portico can be
admired the expressive embrace betwesn San
Domenico Guzman and San Francesco d Assisi
by Andres della Robbis

DINFO
IRENZE | B mone

 ANY kind of sensors
* To Get DATA of a Service / POI /sensor

— Historical and real time

DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
NERIA AND INTE!
TECHNOLOGIES LAB

TPL STOP : Piazza Stazione (Fr. Cc)
Vaibus

LINKED OPEM GRAFPH
Lines:
FI-LU | FI-WG

Mo available routes

Display Bus per page

— Real Time

Search: |

Time Line Direction
T 054500 20770320 | FI-LO | Fiazzale Verdi |
08:18:00 2017-02-20 FI-LU ' Piazzale Verdi
10:09:00 2017-02-20 FI-LU ' Piazzale Verdi
11:09:00 2017-02-20 FI-LU | Piazzale Verdi

12:18:00 2017-03-20 Fl-LU Piazzale Verdi

Showing page 1 of 1

Real-time data currently not available

- - o B |
S4CSearch

¢“SNAPciry

Node-RED

Giardino di piazza dell Indipendenza

AURORA

LINKED OPEN GRAPH
Tipology: Entertsinment - Green_sreas
Address: PIAZZA DELLA INDIPENDENZA, 15
Cap: 50128

City: FIRENZE
Prov.: FI

Note: sreeverdi228

LIMKED OFEM GRAPH
Tipology: Accommaodation - Hotel
Email: info@hotelaurora.info
Website: www hotelaurora.info
Phone: 058210283
Address: VA L ALAMANNI &
Cap: 50100

City: FIREMZE

Prow.: Fl

LINKED OPEN GRAPH
Tipology: TransferServiceAndRenting - Controlled_parking_zone
Address: VIA GUSCIANA
Cap: 50124
City: FIRENZE
Prov.: Fl

Remove from map

i
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~ S4CSearch

service
search near
marker

service
search within
circle

service
search within

pelygon

service
search along
path

service info

full text
search near
marker

full text
search within
circle

full text
search within

pelygon

full text
search along
path

full text
search usr

UNIVERSITA
DEGLI STUDI

FIRENZE

event search
near marker

event search
within circle

event search
within
polygon

event search
along path

event search
usr

address
search near
marker

geomeiry
search near
marker

address poi
search by texd
usr

addreszs poi
search by texd
near marker

address poi
search by texd
within circle

bus routes
search near
marker

bus routes
search within
circle

bus routes
search within
polygen

DINFO

PARTIMENTO DI
INGEGNER
DELL'INFORMAZIONE

tpl agencies

tpl lines

ipl routes by
agency

tpl routes by
ling

ipl stops by
route

tpl stop
timeline

recommendatig
within circle

value type
search near
marker

value type
search within
circle

value type
search within

polygon

value type
search along
path

DISTRIBUTED SYSTEMS , | [ :: 4laTy|
RENGELs e e ' CITY Lz
B‘_Q-'Pﬁ

Smart City Entities Search

Simple and Fast o5

Node-RED

* For example to search for:

— POls:

* near a GPS position, from text, alonga
path, in an area, etc..

— Public Transport information / data "=~ " ,
— Suggestions s R
— Public Transport Means Routes/Paths
— Events in the area
— Value Type (kind of data)

8]
Accommodation

— Etc. =
* To Get DATA of a Service / POI
/sensor

Real Time seoer o
— ANY kind of sensors
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N [FRH | B |gmar-  SACSearch Adv d/SNAptIcrry
Smart City Entities Advanced Search

- earc v text acdress
s4cs hDe sef:r.d'l dw%} i _geometry FleX|bI|ty Node-RE?:D
- ) full text —
sewgg% { 4. .»  Similar to basic Search functions but
© wiea % { — with more flexibility of the function (o
search within SEETEL s .
gp area — for programming the search Longiuce [0

)

address poi

full text [% T search by tesd |

* Adding Dynamic behavior: Catsgories
| e | Max Distance

)

P — Getting in input JSON with ()|
® cvontooman] | memows T parameters et 0
~— | ===+ ToGet DATA of a Service / POI oy
=e [ mm=l [sensor -
— e
Carea % .. — Historical and real time

E‘fﬁfﬁ'ﬁf&ﬁ“% __ — ANY kind of sensors

event search bus routes
near gps search within
~q stored wikt
position ares

n
g %
=

i

| tpl routes gj
orses | _
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e Distance from GPS point

* Point Qis in Polygon ?
— Polyline as WKT
— Polyline as GeoJSON

point within
polygon

¢“SNAP/crry

g )
/ =) [P
/‘ T _rl _~ j i ”; —
distance from
coordinates
ci
+ ~ AOUC Ospedale Careggi
Parco delle
Cascine
8
v
3 Cattedrale di ':,
e MH—/

[ SR6S |
[ SR302 |

Fiesole
Ponte Alla
Badia

Cave di
Maiano

Maiano E

Poggio
Gherardo

ndela Forum

Firenze

Bellosguardo

0 @ Piazzale Michelangelo

Porta Romana @ Giardino Giardino

di Boboli Bardini
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* On loT device/Entity on Service map... e.g., OpenWeather....
— |ldentification of the service URI, SURI

— Go on Service Map, multi Org, or Super
— Alternatively: get SURI from the Entity Directory

* Create an example
— Inject SURI on Service Info Dey, see the data, and time series

* if you are an Area Manager
— Use pattern: Inject = function = service info dev =2 debug

— Retrieve a data, retrieve a set of data in the last 24/48 hours, 2 days

Snap4City (C), February 2025
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* SERVICE URI:
http://www.disit.org/kmé4city/resource/iot/orionFirenz
e2-UNIFI/Firenze2/ow_air_pollution_fir

Q Flow 1 + - i debug
e Lreatle vance
~ common
10/02/2025, 17:05:30 node: 5827bbadalzdacs3
msg d b

inject

msg.payload={ dstug

"serviceuri":"http://www.disit.org/km4city/resou completc

rce/iot/orionFirenze2- = — —— P
UNIFI/Firenze2/ow_air_pollution_firl", ltak E]}
"fromtime":"48-hour"} — e TR  obect
return msg; o

* Set of data in the last 24/48 hours, 2 days

Snap4City (C), February 2025


http://www.disit.org/km4city/resource/iot/orionFirenze2-UNIFI/Firenze2/ow_air_pollution_fir1
http://www.disit.org/km4city/resource/iot/orionFirenze2-UNIFI/Firenze2/ow_air_pollution_fir1
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