e »
: /e

LIVING LAB




UNIVERSITA
DEGLI STUDI DINFO DISIT

&
/
DIPARTIMENTO DI DISTHIBUTED SYSTEMS
FIRENZE | Se8
DELLINFORMAZIONE 'l'EGHNOLOGIES LAB

https://www.snap4City.org

Paolo Nesi, paolo.nesi@unifi.it
https://www.Km4City.org - https: //WWW disit.org

Po red by

100%
OPEN
SOURCE



mailto:npaolo.nesi@unifi.it
https://www.km4city.org/
https://www.disit.org/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.snap4city.org/

10T APPLICATIONS « INSTANT APP:S DASHBOARDS & APPLICATIONS MOBILE & WEB APPLICATIONS
LOCAL GOVERN —
STAKEHOLDERS
CITY USERS
IN-HOUSE
f OPERATORS
TY OPERATORS

PERSONAL DATA + DATA DRIVEN -+ CONTROL ROOM +« KPI = BUSINESS INTELLIGENCE + DEV KIT * SUGGESTIONS = USER ENGAGEMENT -«
REAL TIME - ANY PROTOCOL & FORMAT DECISION SUPPORT * WHAT-IF ANALYSIS COWORKING * SMART APPLICATIONS

MICROSERVICES & ADVANCED SMART CITY API

: SMART MICRO-APPLICATIONS -
BIG DATA ANALYTICS: Al, MACHINE LEARNING LI 10 EXTERNAL SERVICES

LIVING LAB - DEV TOOLS - COWORKING

IOT DIRECTORY » SERVICE MAP SMART SOLUTIONS + PREDICTIONS * ANOMALY DETECTION * SMART PARKING » ROUTING = PERSONAL
RESOURCE MANAGER * DATA GATE * TRAFFIC RECONSTRUCTION » ORIGIN-DESTINATION MATRIX * ASSISTANT + INFOMOBILITY » ALERTING -
e R STUDIO -« ETL SOCIAL MEDIA ANALYSIS » OFFER & DEMAND ANALYSIS » INFO TRIAGE
* OPEN HW/SW RISK & RESILIENCE ANALYSIS
SSECURIE « IOT EDGE
il « |OT BUTTONS KM4CITY DATA AGGREGATOR, KNOWLEDGE BASE OF THE CITY
e + IOT DEVICES 3

= AUDITING

OPEN DATA GIS+MAP DATA PROPRIETARY DATA PERSONAL DATA 10T / 10E INDUSTRY 4.0 SOCIAL MEDIA

Ll

. st ]




S, | UNIVERSITA | I9IN o ) .
4

[ A | DEGLI STUDI DIF’AF!I’IMEN'IEDI DISTRIBUTED SYSTEMS ‘
WPl | FIRENZE | B oo | RENTHEL . CITY

Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, Rest Call, SMTP,
TCP, UDP, NGSI, LoraWan, TheThingsNetwork, SigFOX, DATEX Il, SOAP, WSDL,
Twitter, FaceBook, Telegram, SMS, OLAP, MySQL, Mongo, HBASE, SOLR, SPARQL,
EMAIL, FTP, FTPS, WebSocket, WebSocket Secure, ModBUS, OPC, RS485, WFS,
WMS, ODBC, JDBC, Elastic Search, Phoenix, JSON, XML, GeoJSON, Enfuser FMI,
Android, Raspberry Pi, Local File System, etc.

Powered by (& Fl E®15

digital ecosystem

47 sigfox V¥ ckan @GJL @ esri Italia

partner network s camecs crvmiane

Snap4cCity, Helsinki, 11th June 2019


https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8

oCc
2
<
i
Z
~

EGLI STUDI [BHIWNENTED,O Qﬂ!ﬁﬁ!s‘rﬂems Dashboard-I0T App

» *:" .' s F’ I R_EN ZE E‘&Eﬁﬁggﬁqmom %EAHBE%%EIES LAB

-

with intelligence ¢*“SNAPciTy
Dashboards with IOT Applications for enforcing data driven

smart and intelligence into them
IOT and City data World

@ ] \%2
@ -' e

) P | -
DCJJ(J(JQC-(C

|OT Applications

|
]
]
a¥)
w
.

I o Applications
My 10T Devices

Snap4City, Helsinki, 11th June 2019



\/ Traffic Sensors| ”

et CUSNARlIcnv

A First Aid ‘ @ F = - stemgor —— - BEESE ;l!1

® OpenStreetMap contribttors

Free parking ®

60
45
30
15
0

18. Mar 03:00 06:00 09:00 12:00 15:00

O Air temp €O Air Humidity [i] Morgagni

82.4%

Request Green

Traffic sensors |1

/
R

First aid

Meteo sensor

| del —)  selimi a0
Pollination L ?Eﬂ‘b)
Temperature
arking 1 ; , TR
: ‘ n e R | gl Lo g N O f T Lo
7 Y City parkings e} \ | FimareOren O | \ g
A Smart bench @@ @ ssanc | By B + Parcheggi e [ |
: - wwthy ‘
/.4 \\x x> 22s o Piu vicini @ Posti liberi , & oy & s 4 el mit = — TEuD

A Cycle paths

ety
Air temperat dar fls ) setimt . —)  Europs
[ Srcnesee s ornze (
b  Parcheggo auto \
el s N ety

5.1

Firenze Parcheggl Tornabuoni
Sri Unipersonaie

s @ e fa

Snap4City, Helsinki, 11th June 2019 6



Snap4City Nril

o

Wiaiw-Yaldakd-Ya a 3 JevCIopeie e

S )
)
-,
l

. Q fier i e = W Y Flov ,[
roottocladminl
RootAdmin | Idap v~ input Flow
p
@ Dashboards .- () show micro web app Narme flow1
- ID "49a71aa@.b297b4"
My Dashboard
& My Dashboards .- Status Enabled
. { service-search-near-marker
A Notificator
O 10T Applications ‘ world map \\r— > () transform results G ( world map ‘
) ) O point 0
link )] J

My Personal Data

. . tt event-log g
= |OT Directory and Devices v - /

) popupopen
()

[

I Knowledge and Maps ~ hitp

Micro Applications websocket ()

it External Services v

tcp

Data Set Manager: Data Cate

c
a
o
U

_/—-Cé vehicle flow (car/h) ‘ E

<% Resource Manager: Process Loader v

Development Tools + ®</>
amqp2 f . al
& Management :L; switch ()

# Settings ~
User Management and Auditing ¥

Help and Contacts ¥
0 link N

: ( )
[J Documentation and Articles O 3 O last temperature [ 3—[_

@ connected

< -.
Iloll

c

—

| I

c

—

o 9O

—
() get value
| J

O
3
8
=+

& My Profile v

) Ohtt
& Snap4City portal P response

@ connected to ws /192 .168.

& DISIT Lab portal 0 tcp
0 udp

Event Driven, real time data ingestion

Node-RED

v »

¢“ SNAPciry =



input

output
function

social

storage
analysis
advanced
lwmz2m

S4C SearchDev
S4CMapping
S4CManagement
S4CDataAnalytic
S4CBigData
S4C Search
S4CData
S4CDashboard
54C Sigfox
S4CloT
S4CLogDev
S4CView

S4C Social
location

dashboard

S4C SearchDew

Full tesxt

:
:

Full tesxt
search within
wikt area

wmim il alm

Full text

gps area

Fuall teasxt
search sxp

U

U ’_|:l_‘

]

-

]

evant search
e

evant search
g

evant search
it it
area

]
b
L
:
i it I i e U e 2

=vent search
weithin Qs
araa

Ty I,

event search
mear gEps
P ositicmn

address
geocmetry
search mnear
aps position

address
search mnear o
aps position

——

——

|

E

address poi |
search Dy text|

address poi

search by text
near ges
position

bus routes
]
search

bus routes
search near
gps position

bus routes.
search writhin 1]

gps area

bus routes
search writhin 1]

wkt area

bus routes
search writhin
stored wwikit
aresa

| tpl routes. E}.

hly 00— O Iy 1

| pl stops c}.

% =
§
|

S4CcCDatasnalytic

statistics

descriptive %:I

trend plot ]

S4cCcManagement

|

5
i)
0
S
)
Q

get triggers of
job

]
names

get trigger
group nNames

get job group %:

get paused
trigger groups

)
predictions

get job fire
times

\_D_/

machine

3
time series %:
1

learming
predictions

amormaly
detection

datagate - ]

insert

datagate )
search

i
Fg.

datagate
create

S

S4CMapping

saervice info )
mappaed

mapping q::

t
5
5

set mapping r;j

* get syste

L

Ly . .

patte job )

| pause jobs r;::

| pause iriggetan

pause )
triggers

| resume all QJ

| resume job q::

| resume jobs @::

resume .
trigger

resume .
triggers

S4CLogDew

e wlm el il it dla @lm i

notificator last
|

'—\J—' M

address poi
search by Tesr
=g

-

.

evemion

S4C search

bus routes
search within
polygon

| tpl agencies. c}-

| Tpl lines c}-

el routes by
agency

el routes by
line

route

| tpl stops by é.

tpl stop ,
timeline

recommendati
wwithin circle

walue type
search within 5
circle !

wvalue twpe
search within q
]
polygon

address poi
search by text'
usr '

address poi
search by text'
]

near marker

address poi
search by text »
wwithin circle T

== e s = e e

bus routes
search nmnear i
marker

bus routes
search writhin
circle

L im0 i aln alm alum A il

walue type
search along

gt oy

get other
activity on oy
data

| sawve my d.a‘ta@::

get mry
annotation

get
anonymous )
data

r

e
e
T
-
oo |

S4CDashboard

]

S4CHKPIData

get my
kpidata

get my
kpidata
values

get public
kpidata
values

o

| get other da‘tﬂg:l

s4C Sigfox

[
[ e o

get delegated
kpidata
values

save my
kpidata
values

NS S Y o S D Y D WY

r

I.a.
*I

B

S4CIleT
iot directony
iot directory

o~ iot directorny
- link

iot directory .
link -

e fivware orion

fivwware orion

o o)

fivware orion

il;- Snap4all Button

8

S4CView

showw micro
web app

|‘[|5th genaral

T

iframe

sS4C sSocial

//flows.nodered.org/?term=snap4city

https



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

Snap4City Snap4City

Home  Partners and Interoperability Tools « Tutorials and Videos « Blog - Contributions «

User: adifino, Org: DISIT
Role: Manager, Level: 4

Home | Tutorials and Videos lcome: how to start using Snap4City

: Username: adifino
Dashboards (Public)

Dashboarcs of My Organizaton Welcome: how to start using Snap4City for beginners

My Dashboards in My Organization ° ° Powe I'Ed. by M‘f’m:
v o Personalized Suggestions

Snap4City developers suggest you reading: Fu "

You have already created a Dashboard _Mow, you may decide to make it public (visible and accessible) to all on WEB, or to provide access in view to other specific users that you know by nickname.
In addition, you can pass the Ownershiillof a Dashboard to some other user of the system, and you can clone the Dashboard as well. So that you can create Dashboard for other users as well.
We sugget to test these functionaltiegilince you can:

» access to Data Set Manager to Iload/download, share data sets as files in CSV: hitps://datagate.snapdcity.org/ssologin_handler
External Services s upload data for the knowledge base and dashboards via Data Set Manager,
* access and share of resources as: dashboards, 10T Applications, blocks, etc.; https://processloader.snapdcity.or| r/ssologin.php?redirect=page.php%3FshowFrame=false
Data Set Manager: Data Gate e access to help and contacts, FAllldocumentation and articles
* manage personal data: profile, Sensors, Annotations, Personal Data, Dashboards..; https://fwww.snapdcity.org/drupal/myprofiledata
* Auditing Access to My Data ac ing to GDPR.

= My IOT Devices
Knowledge and Maps ¥
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DISIT Q
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content ég,
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| F I roottocladmini
Suggested Activities to be performe OW to use SnapdCity: m I D E O s y gir;j\ii:;u;; aa: TS;-EZ "

This page would guide you along few steps how the solution allows you to incrementally pass from Level 0 to 5, from a Manag®o an Area Manager:

If you are not registrad please apply for a free registration from https://www.snapé4city.org and then pass to ACCESS AT THE TOOLS and full Snap4City enviro
Km&City portal

Snap4City puts in the hands of City Users a fldllble environment to quickly create a large range of smart city applications/views exploiting heterogeneous data and services of | ] e 2
DISIT Lab portal stakeholders by IOT/IOE and big data technol @lles. For SnapdCity, City Users can be citizens, students, operators, researchers, dacision makers, developers, etc. see Users'
Roles on Snap4City.

* Manager: is a final user, has the capability of: accessing and creating Dashboards with a large set of data (high level types as: POI, sensors, KPI, micro applications,
external services, etc.), attaching alerts and notifications; registering IOT Devices; creating 10T Applications exploiting MicroServices; loading and sharing data sets;
managing personal data and annotati full access to documentation, help desk, FAQ, coworking; managing persanal profile and data according to GDPR;

MOTE: accessible features are mainly al and simple to understand and to use, and provide a limited number of parameters on each dialog and for each action.
Default values of created elements ca changed editing elements.

* AreaManager: is a Developer/researcher, students, city operator, with additional capabilities with respect to the Manager to: register |0T Brokers; creating advanced
10T applications; create massive data transformation processes; create data analytics in multiple languages, testing and load them, create microservices; adding
external services; sharing results, loadigd shapes; analyzing performance of the back office; NOTE: tachnical views and details are fully accessible

It e EmdCity g
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roottooladmini

¢ |evel 0 user: access at data/services views of the city by using public Dashboards; (Public User) I ': l (overview on dashboards)
We sugges to Antwerp

» Level 1 user: create personal/professional views/dashboards on data; [@g@gﬂm Wl‘ﬂ'hm,"fﬂmmﬂﬁ@ﬂm{ see how Dashboards can be created) Developers: How to 9

manande myv Dashboarcds




UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO D
INGEGMNERIA
DELLUINFORMAZIONE

DISTRIEUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

-ﬁﬂ

¥ i
o
] ﬂll] @ ‘;’g i T
i :’ )
: ] i
e ] e 5 il Mt D g
G s (0 2 - N
™ oo S G | e . : v ‘
[ 4 1 Al
: D rde of
(O] i \
< 1.2 20 ®» o
= = ' Y
x e = -
@ ‘:ﬁ :m o+ Air Quality x
- srry  WER
) Help and Weather My Actwvity
P10 M2
N\ 10.962,5r 4.648

Helsinki in a Snap

DISIT Lab, paolo nesi  Viaggi e info locali Kk khkh22

] PEGI3

E Aggiungi alla lista desider

GETIT ON

Classificazione: 4+ > ‘ 4 \ :
| ng ) . |
LINK ams % % ‘ Q i |

nsH @

ssm ci>

Norme sulla privacy Su Environment Event: |
P ’ fou and Weather : Events |
|

Sito di questo sviluppatore

et
? Q ) Q33km
® DISIT Lab :
Information h

P Google play

- o

’
Cov— . Q helsinki in a snap

Helsinki in a Snap [=

Universita' Degli Studi Di Firenze »

Dettagli =~ Valutazioni e recensioni  Correlati

T30
m_E e
]

-l-\'§~

D ) = 1138 AM
= Ottieni ¥ Map Aroundyou  Transport |
Quest'app & progettata per iPhone & i @ @
eiPad ety [ s g «) ‘
m R C a8
Events Goal A
Experionces

1+ |@|o jmmmm =

| Kivia Taskussa
£10-01-2018 10-30-2019
x + Weathe|

r

#  Download on the &

App Store



unversita | DINIFO | DISIT

DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELL INFORMAZIONE TECHNOLOGIES LAB

¢“SNAP/ciry

Tracking of Devices and Mobiles

 Real Time Trajectories My Personal Tracker
for Mobile and

. L]
Moving |IOT Devices B AN YA 5 - [(Er———
72 N AN ot [ Sty x ; 2 ‘ H Status: still
1 &, Nuovo : 2%, I : P S H e ;
— Multiple tracks s Ve 7 YW W i ~ (7§ :
- = \ v 7 ) 4 5 i [ \ A Track Date: 2019-04-22
115 % & 2N > | & - & |
— Day by day NTA: ‘ pL3 e Ty
x Lk 3 ¢ s, L
\ Q / : ! ) ;
/ %, .‘\ X o =8 ! e 3=
° i |. i RO el %
Mercat: o " AU
Micro Application L] iy 205y ViRl
. di Novoli R & S e . . . . .
o S Micro Applications: My Points of Interest, MyPOI
S S
| =25 - -
| $ ‘=4 Points Of Interest - [ JE%BEUVITEY
Yac, if " Firenze Nova, = { -
o , y Via 7 Y g ey S1aIT's Kanune
y%%: el rere ) p""’vrn%’« ibo 4 ;g W ® 1467 m
ey b s 2 & S,
) %c;,;o RS . I 515, _
SN R L Belroy's Bijou 28/04/2019
¢ 4 ~— @1502m
i T Show| 10 v
a Coffee & Vinyl
Pont 3 X % = / PN o " ®1532m Values
pd N g { Parco di ) N Steenglen
P ) e O o oy Son Donata S Bt 7
‘/ N u % \, A ¥ g , % Q\Q / ’ . Cypro Restaurant
’ P Add PO! c / N ) @ 1549 m 0
0
Jerom Restaurant
® 1553 m 017
0
Charlie's
®1569m o
0
he Fish&Eat
d m ® 1586 m 0
& 0
Umamido Antwerp South 0
. ©1599m
< Points Of Interest 1654 16:56 1658 17.00 17.02 17:04 17.06 17:08 1710 1722
Showing 1 to 10
Yam Thai
L@e::;n r:uotldlen ® 1602 m
avi
g’:’;’olgh‘ G; I1ﬂ6|11 m
m
Cafe Shilling
Modemuseum ®1626m
©270m
. . oy ‘U! Azuma Asian Dining
Snap4City, MajorCities, June 2019 i




A Ul\l\ll ||
& M % | DEG

SO DINFO
FIRENZE

D INT'
Df; All(, INE YECN.‘)’ GIES LAE

Projects
CI=l =T = g
for Cities ! A
|
=E°C [~ iresolute
REPLICATE ' '

GHO TRAFAIR
=~
5G # | MOSAIC
“lifes =
smartGARDAlake

Green Impact

™ -~ ‘"

AN ¥
L, g VA
ST
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