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A Overview

A XML, JSON, JavaScépprogrammazione web

A Middleware, remote procedure call, REST CALL, API

A (Sistemi P2mBitTorren) ridodotto

A MicroServicesdata streaming/eventriven, loT AppNodeRED
A loT,loEWoT, Industry 4.0, Smart City, etc.

A Services and tool MCP fagenticand Agents, for LLM
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Introduzione al Sistemi Distribuiti

A Cosasonoi sistemidistribuiti

A Tecnologiaei sistemidistribuiti

A Internet esuaEvoluzionelntranet
A SistemilOT eMobili

A Problemidei sistemidistribuiti

A Web Server servizi

A Architetture n-tier
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XML introduzione, JSON

A XML definizione, struttura formalizzazione
A XSLT
A ParserXML

Xml document

A DTD e XML Schema

A XML e Tipi di dati complessi
A JSON

A JavaScript

A JQuery
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Modelli ed Architetture, Middleware 1/2

A Modelli e Architetture Distribuite:

I Evoluzionalellearchitetture, Client ServeComunicazionéra processi Proxy, peer process,
WEB applets, Thin clients

Modelli di SistemiMobili

Problemidi progettazionedi SistemiDistribuiti

Modelli di Interazionesincronied asincronj sinc di eventi
Modellidi Sicurezza& distribuzionecontenuti

I
I
I
,
A Middleware: . g
I

Comunicazionéra processiLivelliOSI : Applications, services, tools: :
Perchél Middleware
Sockets and ports ; ; ; ; ; : : : :
UDP e TCP, RPC e RMI oo Middleware 0 T
Data representation and coding for transmission : : : : : :

MIME, Multipurposelnternet MailExtensions

X . Operating system := =

Computer and network hardware
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A InvocazionRemote

A Interfacce IDL

A Remote Procedure Call
A CORBA IDL

A Modello ad oggettidi sistemidistribuiti
A Oggettiremoti

_ Applications
ed interfacce
A Comunicazione RMI, RPC and events
fra oggetti, RMI Request reply protocol
A= External data representation
\é@i, Operating System
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ggﬂﬁ"ll CORBA, a middleware

A CORBA Architecture

A General Concepts

A ORB Structure

A Client and Server in CORBA

A Object Adapter

A CORBA for WEB applications

A Usage of CORBA [glﬁt’)lj?’;ig;“o” _ - AJ [ - ® A tci:ec;RBAfaci|iJ
A Single and

Multithread < Object Request Broker >
CORBA

CORBAservi
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ces
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X (5) Sistemi P2P

A AspettiGeneralj Applicazioni
A EvoluzioneStorica . 7

0
A M Otivaz i O n i e r i I P: 2 P 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
I Source: Cache! ic — P2P in 2005

A Requirements

A Architecture P2P earatteristiche

A Ricerches downloadmultisorgente BTorrent
A RetiP2P in Overlay

A Controlloe supervisiongeti P2P
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P2P: Criteri per la stima della distanza

A CHORIZome distanza usa la differenza fra il GUID del nodo
presente e di quello che si cerca.

I Distanza in un modellBlashuniforme

I Nodi geograficamente distanti potrebbero trovarsi vicini nello spazio
- _____ /O per ottil —
ve [wia] | [CINT SI A@eanes

MNE + 2 |N14
ME + 4 |N14

weoterl | tringadi ric ..

ME +32 | N42

M5

M4

Finger table

MNaZ+ 1 | N48
N42 NaZ+ 2 [N4B
MNaZ+ 4 | MN48
NaZ+ 8 |NS1
NAZ+16 [ N1

N32 MNAZ+32 | N4
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Clock e Ordinamenti

A Motivazioni

A Problemidi sincronizzazion&a nodi

A Algoritmidi sincronizzazione

A Sincronizzaziondi tempo assolutofra nodi
A Ordinamentodi eventisuinodi

S E <

Ne twork
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A Missing knowledge about
the semantic of IOT devices

A Lack of capability for 10T

Discovery: value type,

location, etc., which could

be used by IOT App

A Lack of Storage of data
values over time
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dered.org/search?term=

Node-RED

Search library

EEa |

Sign in with GitHub

recent downloads ratin

g
- - - \

node-red-contrib-websocket-header node-red-contrib-mobilealerts node-red-contrib-cx-alarm-log
Custom Websocket with Header This provides a node for receiving Mobile Alerts A Node-RED industrial alarm parser for simple

status infos HMI applications
v052 &8 144 node v305 & 71 %50 node vi10 & 16 #5650 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
vl01 &0 node v 01 &0 node viid & 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

N
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
vile &6 node v211 & 1259 %48 node v0.01 &0 node
N

(@nikolay_kuropatkin/node-red- node-red-contrib-miio-localdevices node-red-contrib-daylight-rgbw
contrib-dynamic-file-path Mode for Node-Red to control Mi Devices locally Daylight RGBW Color contrel for Node RED
A simple node that generate a file by dynamic via node-mihome (Humidifiers, Purifiers,
file path Heaters, Lights - list of devices to be enlarged).

v0.08 & 164 50 node

10f429 Next

v213 & 128 node
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* Powered by

_’SNAP4Tech

Development Life-Cycle

https: /v, Heity /download/video/Snap4Tech-Devel Life-Cycle-v1-1.pdf

From SnapdCity:

=  We suggest you to read the TECHNICAL OVERVIEW:
o https://www.snapécity.org/download/video/Snap#4City-
BlatformOverview.pdf
fun apdcity.org
apdsolutions.org

https:/

vfacebook.com/snapdcity
v.youtube com/channel/UCItACO9ELNba8f2-udvandg

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

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

Access Level: public
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https://www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf

https://www.snap4city.org/944

On Line Training/aterial (free ofcharge

¢“SNAPciry B

Ist part 2nd part Zrd part 4th part Sth part 6th part 7th part 8th
. . Data Ingestion |System and Depl Smart City APl: |Design and Develo
Overview Dashboards IOT App, 10T Network| Data Analytics 9 YS ploy v g . P
processes Install Web & Mob. App Smart Solutions
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DISIT Lab, Distributed Data Intelligence and Technologies

z | DEGLI STUDI : . ; _' Distributed Systems and Internet Technologies
) ' 44 Department of Information Engineering (DINFO)
http://www.disit.dinfo.unifi.it

DISTRIBUTED SYSTEMS

Fift

O O o o 0.4

h Edition

George Coulouris
Jean Dollimore
Tim Kindberg
Gordon Blair

0 Coulouris, Dollimore and Kindberg
Edition 5, Addison-Wesley

Computer Supported Cooperative Work, Introduction to Distributed Applications, U. M. Borghoff, J. H.
Schlinchter, Springer

The GRID: Blue Print for a new Computing Structure, |. Foster, C. Kesselman, Morgan Kaufmann.
A Methodology for Client/Server and WEB Application Development, Ro. Fournier, Yourdon Press.
Advanced CORBA, Programming C++, M. Henning, S. Vinoski, Addison Wesley.

Client/Server Programming with Java and CORBA, R. Orfali, D. Harkey, Wiley.

Applied Microsoft .NET Framework Programming, J. Richter, Microsoft .net press
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A Rlcewmentoper ladidattica frontale
I Online:gmeet teams
I TeamsPaolo.nesi@unifl.it

I Inufficio: Via S. Marta
A Tutti i Venerdidalleore 11:00alle 13:00

A ModalitaQ LiSiperakhdntoR St f QS &

I Elaboratoda concordarecon ildocente

I Ricevimentoper elaborati
AOnlinexgmeez (0 SI Yasz X
A TeamsPaolo.nesi@unifi.it
A Ognigiorng, dalle8:00 alle 20:00inviate una email

A Eventualistage etesi,
i Anchein connessionaltemaR St f QS f

I Y S
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i CYSNAPicarry
A https:// www.disit.org/ 5492

A Gli elaborati possono essere di tipo

A (Tipo A) con sviluppo di software, moduli come descritto in seguito.
A (TipoB)data  analytics , Al, ML, etc.

A (Tipo C) con sviluppo di moduli e processi 10T/ Node -RED/ javaScript di
data warehouse

A Possono essere o meno completati con successo raggiungendo o meno gli obiettivi proposti.

A Il voto viene stimato sulla base del lavoro svolto su base qualitativa e quantitativa, in modo comparativc
sull'anno in corso.

A Lo studentepuo

I chiedere la sostituzione dell'elaborato e/o del tutor di laboratorio tramite email al
docente.

I decidere di interrompere l'elaborato in ogni momento chiedendo la valutazione e
consegnando la relazione breve di alcune pagine
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¢“SNAPcny e
A Tipo A: installazione, integrazione, e/o svilupmb moduli e componenti
software distribuiti, o di visualnalytic uso e validazione di components
dei Data Space della commissione europeaddbectors FIWARE, etc.),

per avereun nodo EMDS dalla piattaforma Snap4City verso altri nodi
europel di condivisione dati, regole di condivisione, ODRL.

A dataingestionprocesswith NGSI LDBompliantbrokers, newversionwrt the
actual

A uso del broker Orion NGSI LD per l'invio di dati verso NIFI Apache

A dataingestionad alta affidabilita e prestazioni per transazicgdaltime stream nel

dominio big datadatawarehousead alta affidabilita, uso di Kafka con MQTT pel
cluster di datangestionrelativi a pagaments

A Dialogo vocale con LLM, in chat multi sessione
A gestione della memoria di contesto e permanente per sisteganticLLM

A sistema di gestione flotte tramite dati da box CAN OBD?2 la parte dei sensori e
acquisizione dati e gia in uno stadio avanzato
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uxversits | DINIFO | DISIT ;
DEGLI STUDI | ppagmivento oi DISTRIBUTED SYSTEMS m
FIRENZE | B o | 55N aSts e CITY

A TlIpoB: studio e sviluppo di algoritmi di datanalytic, machine learning su big data con tecniche varie (su
architetture NVIDIA (H100, RTX 4090, RTX3090, GV100grsorFlowKeras ClearMLOptuna etc.),
ambiti: energia, ambiente, industria, mobilita e trasporti, comportamento utente, etc. Algoritmi che
possono essere per pred|2|on| cIaSS|f|caZ|one riconoscimenti di p%ﬁmmmalydetectlon
ottimizzazione, generazione, etc.: modelli colloqwall mudipe AgenticRAG LLM, human in the loop
A S_le2|qn§§]entchl, LLM llama4 per sfruttare APl e KB varie, uso di soluzioni MCP e MMO (struttura di base e
giain piedi
A vari elaborati/tesi per insegnare al modello LLM: API varie e prompt ed esperimento correlati: diamogli maggiori capacita di
azione

A Servizi: RoutingGraphHopper

A Produzione di analisi statistiche on demand: correlazione, causalita, PCA, etc.
A Creazione di dashboard grafictizashBuilderGoogle API,

A leggere file EXCEL: identificazione di modelli e dati,

A Descrizione di modeliD e generazione di modelli 3D.

AgenticLLM with Deefreinforced_earning

Ottimizzazione dell'offerta di trasporto pubblico con DRL e MODOM

Ottimizzazione dinamica whdftfor disasterrecovery con DRL e SUMO

valutazione di [semantic] chunking diversiSuapAdvisor (LLM RAG grasente verso LLama4, multimodale)
modelli PINN per la stima del flusso del traffico.

soluzioni di DeentologicalNetwork, from KB to NN, from NN to KB

algoritmi Al per la stima di parametri micro ambientali da immagini di telecamere termiche.

uso di Generative Al / LLM per I'ottimizzazione di infrastrutture di traftsaphRAGLM

Too Joo oo oo o o To o
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A Tlpo C: Studio e sviluppo grocessi in Processingpgic IOT App in
Node-REDjavascriptper datawarehouse o per inserimento di logica
intelligente Clientside o server sidd.a piattaforma di sviluppo e
nodered conmicroserviceodi presenti.

A Estensione della soluziom®de-red/JS per la stima di indicatori standard della
ECSUMI verso la stima dei PUMS/SUMP, per ma mobilita sostenibile.

A Valutazione di strumenti di LOG centralizzanti per I'analisi di anomalie per
esempio per l'identificazione di tentativi di violazione dslleurezza

A evoluzione del sistema di sicurezza nella soluzione ClearMUl@ps

A studio della programmazione di nuawicroservizper Node-RED, sviluppo di
un nodo per la gestione del cambioldnant aggiornamento di alcuni
microservizper esplicitare la mukorganizzazione

A sviluppo di processi dngestiondi dati della mobilita in standardeTEX SIRI
format, verso KB, processo simile gia presente in Python per passare da GTI
a KB
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Distributed Data Intelligence and Technologies Lab
Distributed Systems and Internet Technologies Lab

PaoloNesi

Departmenbdf Information Engineering

Universityof Florence
Via S. Marta 3, 50139, Firenzikaly
tel: +39-055-2758515, fax: +39552758570

http.//www.disit.dinfo.unifi.it/
paolo.nesi@unifi.it http://www.disit.dinfo.unifi.it/nesi/
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AResearchers and contractors: 22

ACurrent Active Projects: 20

AProject in the last 4 years: 55

AwWSAa S| NODK . dzR3ISUO o6fl aid H

AForeseen Research Budget (next 2 years)
HDY a e s

ASpinOff 2
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DIFARTIMENTO DI DISTRIBUTED SYSTEMS AND
F [ RE N Z E INGEGNERIA INTERMET TECHNOLOGIES LAD
DELLINFORMAZIONE DISTRIBEUTED DATA INTELLIGENGE

AND TECHNOLOGIES LAB

Home Research~ Innovation > Education and Courses~ Contacts
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Distributed Data | Technologes Lab
Distributed Syshe echnologies Lab

§

Dhepaartmenl ol | iy, LN O

Liniversifa ey Flarenee

Wiz B Marla 3, 50139, Uirercee, aly
el +39-55-275851 5, fox: +F0053-27585T)

ety wsiLdin om0 . hips:ssw snap ity ang

pealo.nesif@enifii . hirpseessdisit dinfoounii. iy nesi

Visit the Smart City Platform of DISIT Lab: Snap4City https://www.snap4city.org solution which is 100% open source, support cloud and scalability for processing and IOT/IOE, respect
user needs and privacy according GDPR and to the different user kinds, provide tools and community for co-creation; mixt data driven, stream and batch processing; it is fully based
on microservices and using easily replaceable tools. Snap4City solution has been designed to be Click to access Snap4City tools main entry Click the image to access Snap4City
scalable, flexible, safe and respectful of privacy, endowed of a powerful semantic reasoner based on Km4City multi-domain semantic model and tools (https://www.km4city.org ). A
special attention is provided to enable the development of applications in multiple domains and not only on mobility and transport, tourism, health, welfare, social, etc.

WORK with US: at DISIT lab UNIFI from January 2023

next call on 2023

The DISIT Lab, since 1994, is one of the most active ICT/Al labs of the University of Florence, metropolitan Tuscany area, and it is an official Regional Lab in Tuscany, Certified Experts

of FIWARE, member of GAIA-X, EDIH Tuscan X, UNINFO 1SO, CINI big data, CINI sridFodin- @RI E)eSTae B BIai ok Bt 28 c. 37
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First in Traffic Solutions. NORD
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(2021-22) » :
I'Oadmap Smart Industry EUROPEAN COMMISSION CN MOST 20% v ICS ra— 2025.2027

Ambulance 4.0 Amafiuida  Contract 202223 j [liadomani V ICS
(2021-22) ey e
u y ' Italiadomani
(2021-22) ) lidomani Urban DT4

O Gk o 2023 EI THE, 20226
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: o = JRC
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/Mleditenranean e Merano, smart light
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= Data. Ana|ytICS SmartCIty202l23 e G /\ Genova AWS i llulie{dumaui
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UrbanDT4TFCN HPC.: Digital Twin mobillittps://www.snap4city.org/drupal/node/1057

DIDTPIlatform CN HPMigital Twin, mobility, environmenlttps://www.snap4city.org/drupal/node/1097
Sasuam CN MOST, PNRR; mobility,https://www.snap4city.org/drupal/node/999

OPTIFaaSCN MOST, PNRR; mobility, DSSittps://www.snap4city.org/drupal/node/1008
LeverageOPTIFaaSN MOST: PNRMRobility, https://www.snap4city.org/drupal/node/1064
TOURISMQInterreg, EC: Tourism, NLP, D#¥s://www.snap4city.org/drupal/node/1001

ELLIEHorizon Europe, EC: Al, ViRps://www.snap4city.org/drupal/node/1056

CN MOS,TPNRRsustainable mobility, platformittps://www.snap4city.org/drupal/node/1050

ISPRA JRC contraéiC: DSS, SOC, control room, enéttps://www.snap4city.org/drupal/node/970
AMMIRAREInterreg, EC: Al, environment, Big Dduéps://www.snap4city.org/drupal/node/1002
CAIADSAFAIR PEL, PNRR: Al, Néymbolic, PINN, NOSShttps://www.snap4city.org/drupal/node/1016
SADIMIAC RT, partner: Al, Tourism, Retail, Computer Vigitps://www.snap4city.org/drupal/node/1055
SMART3RPRINJNICagliarimobility, DSSittps://www.snap4city.org/drupal/node/1087

Tuscany X.0, EDIHestBeforelnvestlraining on Al, Big Data, Security, HR{®s.//www.tuscanyx.eu/

The IEPNRR: Al, NLP, LLM, Legal Aspects

BullVIT, RT, conWNLP, LLM

Energia RT, convAl, PINN, DSS

RFI contractmobility, Al, DSS

Salerno Port container ID recognition and tracking

Talent Huh ECRF, conv: NLP, match demand vs offer

currently:Merang Salerno, Cuneo, Rhodé¥verberj Florence, IDTS, ALTAIR, etc.
DISIT Lab (C), Sistemi Distribuiti 2026
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https://www.snap4city.org/drupal/node/1097
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https://www.snap4city.org/drupal/node/1008
https://www.snap4city.org/drupal/node/1064
https://www.snap4city.org/drupal/node/1001
https://www.snap4city.org/drupal/node/1056
https://www.snap4city.org/drupal/node/1050
https://www.snap4city.org/drupal/node/970
https://www.snap4city.org/drupal/node/1002
https://www.snap4city.org/drupal/node/1016
https://www.snap4city.org/drupal/node/1055
https://www.snap4city.org/drupal/node/1087
https://www.tuscanyx.eu/

www.snap4city.org

lar
Urban Challeng&& IFa@®jectives

From data to action : Tailored Mobility

The Core Services

Snap4City / OPTIFaaS delivers mobility solutions for operational management and strategic -tactical planning
through an integrated Digital Twin and various Al models, enabling what -if analysis, simulation, and optimization
Objectives
OST Lab (C)\Sistemi Distribuiti 2026 . O O
Decongestion Safety Accessibility Cost Decarbonizatiofy

Scalable, flexible, cusRFHAH Rl bility

SHRRfISY/arious urban contexts from small communities to larg¢ me

OPTIFaaS




