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Agenda of today
ÅUrban Platform (main concepts vs Living Lab)
ÅSnap4City Architecture
ÅDashboards: from City Dashboards to Applications 
ÅData Gathering and City Data Knowledge Management
ÅIOT Applications, Devices and Dashboards
ÅForging & Managing Flexible Mobile Apps, Web App, 

MicroApplications
ÅData Analytic, Big Data Science
ÅSnap4City Living Lab for Collaborative Work
ÅSnap4City and Km4City Projects
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Trainingpiattaforma Snap4City. Dai Dati alla città 
Senziente, Smart City and IOT

Å 25Giugno: visione generale sulla piattaforma: dai dati alleDashboardpassando da IOT eData 
Analytic,GDPR,Living Lab,Smart City API,smart city control room(SCCR).

Å 9 Luglio:
ï Esempio di Data ingestion via ETL
ï High Level Typesper dashboard: KPI, IOT, sensor, heatmap, tracking, mobile data, PAX, etc. 
ï creazione diDashboarddi vario tipo, per applicazioni e, Smart City Control Room
ï Gestione Data Typein accordo a GDPR
ï dai vostri dati sul telefono alle dashboard
ï (si consiglia di venire con il vostro portatile, di avere già installato Toscana in a Snap)

Å 23 Luglio:
ï Lo sviluppo di applicazioni IOT data driven con strumenti visuali
ï Creazione di applicazioni smart, IOT Applications integrate con Dashboard
ï Sviluppo di soluzioni di Data Analytic
ï Esempio di WebScrapingintegrato
ï La gestione  della sicurezza 
ï (si consiglia di venire con il vostro portatile, di avere già installato Toscana in a Snap)
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Urban Platform 
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Motivations of the Smart City
ÅMigration towards cities: in the 2050 more  than 

the 75% of population will live in the  cities.

ïMore opportunities, higher salaries, etc. 

ÅCities have to cope with the increment of citizens 
providing higher quality of services & efficiency: 

ïTo this end, they have to conquer a high level of

ÅŎƻƴǘǊƻƭ ƻƴΥ ŜȄǇŜƴǎŜǎΣ ǉǳŀƭƛǘȅ ƻŦ ǎŜǊǾƛŎŜǎΣΧΦ

Åquality of services, new services, etc.

Åǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǎŜǊǾƛŎŜǎ Χ
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Smart City Process
ÅMany aspects should be taken into 

account for a successful Smart City 
transformation

ÅĄ The influence of each of them depends 
on context, attitude of the institutions, 
internal structure, etc.
ïtŀǊŀƭƭŜƭ ŀŎǘƛƻƴǎ Ŏŀƴ ŎƻƴŦƭƛŎǘΣ ŎƻƳǇŜǘŜ Χ
ïSpreading of efforts may distance the goals
ïΦΦΧΦ

ÅĄ The process may become sustainable, 
harmonized and faster with a Living Lab 
Strategy and Support
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Smart City Domains
ÅHealth
ÅEducation
ÅEconomy & 

commercial
ÅEnergy
ÅEnvironment
ÅMobility & Transport
ÅPeople & Living
ÅGovernmental
ïRisk management, 

Resilience
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Sustainability of the Growth 
ÅTo be planned and managed with respect to increment of 

population and their needs
ïIncrement of quality of life, more services or more efficient services 

ïprovisioning of new services in place of older services 

ïDecision support for strategic aspects: 
ÅCorrections, prediction, new services, etc.

ÅTowards citizens
ïInforming citizens on the new adaptations, making them aware about that 

ïForming citizens to adopt virtuous behaviour in the usage of services and 
resources 

ïCollecting their feedback continuoslyvia a multichannel
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Retails

Data: Public and Private, Static and Real Time

Private: user movements, social media, crowd sources, commercial (retail)
Public: infomobility, traffic flow, TV cameras, flows, ambient, weather, statistic, accesses 
ǘƻ [¢½Σ ǎŜǊǾƛŎŜǎΣ ƳǳǎŜǳƳǎΣ Ǉƻƛƴǘ ƻŦ ƛƴǘŜǊŜǎǘǎΣ Χ

Commercial: customers prediction 
and profiles, promotions via ads 

Smart City Engine

Services & Suggestions
Transport, Mobility, 
Commercial (retail),

Tourism, Cultural

Public 
Admin.

Mobility 
Operators

Tourism
Museums User Behavior

Crowd Sources

Personal Time Assistant 
dynamic ticketing, whispers to 
save time and money, geoloc
information, offers, etc.

Pub. Admin: detection of 
critical conditions, improving 
services 

Tune the service, reselling data and 
services , prediction

Tune the service, 
prediction

Challenges: Requests and Deductions
API for SME

User profiling
Collective profiles
User segmentation
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Collection of requirements: creatingΣΧ validating
ÅENOLL: https://www.openlivinglabs.eu/
ïEuropean Network of Living Labs

ÅEIP-SCC: European Innovation Partnership on Smart 
Cities and Communities
ïhttps://eu-smartcities.eu/

ÅSelect4Cities: Pre-Commercial Procurement Project 
to developa data-driven,Internet-of-Everything 
(IoE) platform for large-scale urban co-creation
ïhttps://www.select4cities.eu/
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Requirements and Objectives
ÅServe as a CityDashboard, App User Interface, etc. 
ïReal time and historical data, any device, sensors and actuators
ïSensors, KPI, maps, data trends, real time data, charts, etc. 

ÅReferral / historical data, and Open Data: 
ïshadow, access (API, storage, any protocol), production of OD, export

ÅData Driven Real Time communication &processing: 
ïIOT Applications, IOT edge, multiple operating systems, embedded systems, 

MicroServices
ïin/out data driven from/to the field into: applications, notifications, etc.

ÅData AnalyticsΥ aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎΣ ǎǘŀǘƛǎǘƛŎǎΣ ǊŜŀǎƻƴƛƴƎΣ Χ
ÅServe as Living Lab: open innovation, coworking; collaborative work; sharing: 
ŘŀǘŀΣ ǇǊƻŎŜǎǎŜǎΣ ŘŀǎƘōƻŀǊŘΣ ŜȄǇŜǊƛŜƴŎŜǎΣ ǎƻƭǳǘƛƻƴǎΣ ΧΦ

ÅExperimented on large scale cases
Snap4City (C), June 2019 13
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Non functionalrequirements
ÅOpen Source and based on Open Source Tools and OS
ÅOpen Standardfor communication and API for In/Out
ÅScalable, Robust, Distributed and Decoupled, modular, 

Service Oriented, open to external services and data sets
ÅData driven, for reading and data analytic
ÅHeterogeneous: any device, private and public, custom and..
ÅInteroperability: protocols, internal API, Smart City API, capable to 
ƛƴǘŜƎǊŀǘŜ ǿƛǘƘ ƭŜƎŀŎȅ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǇƭŀŎŜΣ ƳƻŘǳƭŀǊΣ ǊŜǳǎŀōƭŜΣΧ
Å/ƻƳƳǳƴƛŎŀǘƛƻƴ ǿƛǘƘ ǘƘƛƴƎǎΥ ŀƴȅ ǇǊƻǘƻŎƻƭΣ ŀƴȅ ŦƻǊƳŀǘΣ Χ 
ÅSecurityōȅ 5ŜǎƛƎƴΥ I¢¢t{Σ ¢[{Σ Χ
ÅUser Centric Design: privacy by Design (and GDPR), personalized, 

personal data management, ...
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Security/Privacy Requirements
ÅManagingprivate data together with public data

ÅPrivate data management according to GDPR
ïBrowsing, downloading, controlling rights, delegating access, revoking 

accesses, etc. 

ïKeep them safe

ÅSecure enough to delegate management of data regarding public 
security:
ïData that could be used against us by some terrorist, or anyway by someone 

with some bad intention, for example to access in our home when we are far 
away, etc.
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Data Driven Decision Support

ÅDecision Support system

ÅAssessment / Strategies

ÅData Rendering, visualanalytics

ÅData Processing

ÅData aggregation, Storage, indexing

ÅData Ingestion
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Data Collection, ingestion (processes)
ÅData
ïOpen and private: Open Data: CKAN
Ålicensing, private, GDPR

ïStatic vs Real time
ïAny protocol, any standard: Push and Pull
ïAny format

ÅFrom observations and milestones: 
ïsensors, database, KPI, etc.

ÅFrom legacy services of in-place operators
ïExternal Services: call of any kind
ïMicroServices, MicroApplications
ïLocal databases

ÅFrom citizens, city users, tourists, operators, ..: 
ïparticipated processes, feedback, Apps, etc.
ïCrawling web pages, etc.  
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Real time private Real time public (open data)

StaticPublic (open data)Private and static
statistics: accidents, census, votations

Å Fiscal Code, SSN
Å Non sharedpictures
Å Level aspects
Å Patient health record
Å ..
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VariabilityVelocity

Value
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Big Data

Whendata are 
BIG data?

The excel 
file size?
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Integrated Urban Platform
ÅProduce value from datasupporting Living lab
ïStimulate virtuous behavior, influence City Users!

ïPut in actionCITY Strategies

ÅData Exploitation performing
ïpredictions, reasoning, business intelligence, ..

ïusers behavior analysis, decision support system, ..

ï/ƻƴǘǊƻƭ wƻƻƳΣ wŜŀƭ ¢ƛƳŜ aƻƴƛǘƻǊƛƴƎ ǘƻƻƭǎΣ ΧΦ

ÅAggregate & integrate data 
ïMultiple protocols from urban operators, ....

ïopen data, IOT, sensors, internet of everything, 
cloud, mobile devices, Wi-Fi, social media, ...
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Data 
Sources
Static 
Data

Data 
Sources

Data 
Driven

Scheduling 
batch 

preproc.

Broker, 
Stream

processing

Unified 
aggregation 

and 
regularization

Big Data 
Cluster

HDFS, noSQL

Data 
Transformati

on

ETL, NIFI 

Search and 
Query

Facet, 
cluster

Indexing

SOLR, 
Elastic 
search

Data 
Analytics

wΣ ¢CΣ Χ

Visual 
Analytics

Specdash

Rendering
acting

User 
interface,
Interactive 
Dashboard
Drill down
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Knowledge base

Actions, act!, inform, announce, warning, alarms, ..
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Data Indexing & Semantic Data Indexing
ÅTextual, multilingual, NLP (Natural Language Processing)
ïFor social media data, but also for metadata, descriptions

ÅSpatial,  geographical, georeversingĄ Knowledge Base, Km4City
ïAround a point, along a line/path, near a path, into a polyline, etc. 

ÅTemporalĄHistorical data 
ÅSemantic: relationships among city entities. 
ÅDataValuedifferent data type (Data Lake/normalization), data unit, 

etc. Ą the so called IOT shadowing of Azure, AWS
ïRelating to Knowledge Base reciprocally

ÅTraffic / volume of Data (KBps) ĄNetwork Analysis, monitoring
Snap4City (C), June 2019 22



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

Data processing
ÅData analytics
ïPeriodic or event driven
ÅOn demand

ïData transformation
ÅETL: extract transform load

ïControl Flow, data transform
ÅNode-RED: Node.JS 

Å For example:
ïAssessment/monitoring
ïPredictions
ïAnomalydetection
ïSimulations
ïEtc.
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Data Renderingvs Control Room Dashboards
ÅGISrendering by layers
ÅBusiness intelligence mainly focused on 

making statistics from tabular: no layer, hard 
relationships, ... Exploit Data Analytic, ETL

ÅVisual Analytics, data understanding
ïRendering and drill down
ïFaceting/grouping (Elastic Search/SOLR)
ïCross filtering (Kibana, Grafana, Banana)
ïInteractive, Cross Widgeting

ÅControl Room Dashboards:
ïNeed: Visual Analytics, Data Analytic, 

geospatial reasoning, data driven processing
ïH24, alerting, Flexible rendering, custom 

widgets, interactive dashboards 
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Decision Support, Act!
Smart City Control Room, SCCR, SCR

ïNot only a collection of verticals

Å Exploiting analytics: prediction, simulations, anomaly 
detection. ..

ïBig data approach to Data Analytics

Å Connecting Heterogeneous datato defined strategies 
and alerting

Å Connected interactive dashboards for different kind of 
decision makers: operators and majors

Å What-if Analysis taking into account multiple data 
sources

From strategies to Actions
Snap4City (C), June 2019 25
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From Strategies to (re-)Actions

ÅInforming

ÅSuggesting

ÅEngaging

ÅAlerting, Early 
Warning

ÅMaking Decision 
active

ÅNew Plan
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Data: Public and Private, Static and Real Time

Smart City 
Engine

Operators

Governance: goals, directives, 
high level decisions,

plans

Other 
Stakeholders










































