Big Data and Smart
Cities Applications
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Big Data is going BIGGER !l

Exaponential
Quantity of global digital data, exabytes
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Big Data (definition)
» [nternational Journal of Internet Science:

= Big Data is a loosely defined term used to describe data
sets so large and complex that they become awkward to
work with using standard stafistical software.
(International Journal of Internet Science, 2012, 7(1),1-5)

» Wikipedia:

= Big Data is a term for data sets that are so large or
complex that traditional data processing applications
are inadequate. Challenges include analysis,
capture, data curation, search,
sharing, storage, transfer, visualization, querying,
updating and information privacy.
Volume

» Big Dqtq = The 5\/5: ' Tiered storage/hub and spoke

Selective data retention 1
Statistical sampling

Redundancy elimination

Offload “cold” data

Outsourcing

Velocity
* Operational data stores
Data caches
Point-to-point data routing
Balance data latency with decision cycles

XML-based “universal” translation
Application-aware EAl adapters
Data access middleware and ETLM
Distributed query management
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* Inconsistency resolution
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* Metadata management
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Characteristics of Big Data

Volume + Value

Velocity Variety

+

Veracity  Valence




Computing
Anytime, Anywhere




Smart cities (definition)

» Wikipedia:

» A Smart City is an urban development vision to integrate
multiple ICT solutions in a secure fashion to manage all
city’s assefts

» The goal of building a Smart City is fo improve quality of
life by using technology to improve the efficiency of
services and meet residents’ needs.

= Smart City allows city officials to interact directly with the
community and the city infrastructure and to monitor
what is happening in the city, how the city is evolving,
and how to enable a better quality of life.

» A Smart City, use sensors integrated with real-time
monitoring systems. Data are collected from citizens and
devices - then processed and analyzed.




Smart cities (loT and people)
generate Big Data
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Data generated by Smart Cifies

» Real-time data

» Heterogeneous/distributed data

» Re-usable, modular, flexible datasets

» Different type sources of data (from |oT or persons)

®» Dynamicity: require context-aware solutions




Big Data for Smart Cities

Empower citizen

Provide new business for SMEs

Better governance and public services

Smart centralized monitoring and control

Better energy efficiency and eco-sustainables models
New healthcare, eldery-care

Intelligent transport

Intelligent/coordinated cooling/heating of city
buildings



Big Data for Smart Cifies
Applications

Big Data Smart Cities

producers BIg DGTQ go’rherlng, Applications
processing, analysis,

distribution

$ ¥ Knowledge Reliability
W ' Based Testing



Platform Project

One of the application-level
componenis of OCP is the big-data
analysis engine

Based onf open source technologies

esos
penstack

Health care
Cultural heritage
Transport/traffic
Public services
Education
Environment

he public sector needs to reduce IT costs while increasin

fficiency, velocity and completeness. One of the most etficient way to obtain such
esults is fo invest in new technologies models, such as cloud computing, platform for
Intelligent Information Management and sharing the available data

Billing engine
Monitoring
as a Service

services to the citizens, their

Open City Platform is a MIUR founded project which aims to develop a cloud platform
for the public administration, based on open source software.

Sviluppo servizi
ed applicazioni

Fruizione servizi,
applicazioni egestione

Amministrazione

Big data for smart cities: Open City
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Data lifecycle

Stage 1 Stage 2
Data Collection Data Analytics

Context - metadata, ID, Compute - Store, index,
location, time aggregate, structure

Validation - Correlate - benchmark,
format, range, source profile, informed decision

Verification - accuracy, Compliance - quality
consistency, integrity control, governance,

' skills/competence

Interaction / feedback / control

Source: The IET Technical Report, Digital Technology Adoption in the Smart Built Environment: Challenges and opportunities of data
driven systems for building, community and city-scale applications,

14



Not one technology, but a mix of
technologies

The World ! | i
of Big Data | i :
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Learning !
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Datawarehouse
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Choosing the right tool for
the right task
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Acquisition visualization
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INFN expertize to Storage Big
Data

SKA1-Low
660 PB/yr
Business emails sent

3000 PBlyr
{(Unstructured content)

LHC Phase 1
Raw data
100 PB/yr




SCIENTIFIC BIGDATA ITALIAN HUBS
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' 3GARR

Consiglio
Nazionale delle
Ricerche

HTC@INFN (30PB)

HPC@CINECA (10PF)

GARR High-speed network

CNR datasets




IMPORTANT PROJECT
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On-the-edge for ltalian scientific
big-data and smartcities
applications

» The main INFN Data Center to collect LHC data is
located in Bologna at INFN CNAF

» Several scientific communities focused in Big Data are
located in Emilia-Romagna

= |[NFN is strongly involved

» Smart Cities Projects (Open City Project)
» Big Data Projects (Emilia-Romagna BiGData Community)

» Data Cloud Computing, next talk by Davide Salomoni.

®» Emilia-Romagna Region is very active in supporting
Big Data and Smart Cities activities fo improve and
support the economic growth of the enterprises and
local manifactures




