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Big Data & Data Science & ML 



Focus:
ML

BIG DATA
Data Science

30+
Professors

40+
PhD Students

Information [since 2017]
Complete Name
SmartData@PoliTO

Parent organization
Politecnico di Torino

Sponsors
Both Private and public

Location
Torino

Born in
2017

Website
smartdata.polito.it

Coordinator
Marco Mellia

Address
Corso Duca degli Abruzzi 24 -
10129 Torino 
Contacts
contact.smartdata@polito.it

1+1[+1]
Cluster

~55TB RAM,
~6000 Cores,

10PB

7,5+M€
Funding

5
Large projects

[+0.5M €]

35+
Industrial Project

private

SmartData@PoliTO in one slide



People
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30+
Professors

40+
PhD Students



Alto 
Apprendistato

• Supervisiona

• Assume
Impresa

• Creano ponti

• Sviluppano

• Studiano

Università



Hardware
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1+1[+1]
Cluster

~55TB RAM,
~6000 Cores,

10PB
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Cloud @ PoliTO
▪ 1500 CPU cores

▪ 9 TB RAM

▪ 400 TB storage

Generic virtual machines

HPC @ PoliTO
▪ 2900 CPU cores

▪ 27 TB RAM

▪ 26 V100 GPUs

▪ 100 Gb/s InfiniBand

High-performance computing

SmartData @ PoliTO
▪ 1400+ CPU cores

▪ 19 TB RAM

▪ 8 PB storage

▪ 50 Gb/s network

Big data processing

1+1[+1]
Cluster

~55TB RAM,
~6000 Cores,

10PB



Competences

Focus:
ML

BIG DATA
DATA SCIENCE



Applications and domains

• Predictive maintenance
• Anomaly detection
• Cybersecurity
• Mobility in smart cities
• Privacy
• Data diffusion in complex systems
• …



5
Large projects

[+0.5M €]

35+
Industrial Project

private



Collaboration with Private Companies

• ENEL
• Predictive Maintenance

• Advanced Diagnostic/Predictive Maintenance



Not always things go right
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10 years of data



Expectations vs Reality
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PRE-fault window

Fault
Events

AFTER-fault window

Fault
Events

[1] D. Renga at al, (2020) Data-driven exploratory models of an electric distribution network for fault prediction and diagnosis, In: COMPUTING
[2] M. Nisi at al, (2019) Transparently mining data from a medium-voltage distribution network: a prognostic-diagnostic analysis, In: EDBT/ICDT Joint Conference

First law of big data: Garbage in, garbage out



Virtual sensor & predictive maintenance
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Oxigen sensor in the exhaust system
• Controls engine efficiency and pollutant emissions
• Complex, gets dirty, costly, critical

Remove the sensor Predict the next problem 



[1] D. Giordano et al, (2021) Dissecting a Data-driven Prognostic Pipeline: A Powertrain use case, In: EXPERT SYSTEMS WITH APPLICATIONS, 
[2] F. Giobergia et al, (2018) Mining Sensor Data for Predictive Maintenance in the Automotive Industry. In: IEEE DSAA
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Signals

Selection

Dataset

Data

Transformation
Model Training 

and Tuning
Features

selection

Preprocessing

• Training size

• Hyperparameters

Model Selection



Collaboration with Private Companies

• Smart City
• Harvesting of open data for the characterization of

energy consumption of residential and commercial 
buildings

• Mobility prediction
• Study of traffic patterns from car sharing systems
• Design of electric car sharing system



Collaboration with Private Companies

• Service characterization, profiling, and shaping
• Analysis of IoT CAN bus data related to

on-road and off-road vehicle usage

• Internet traffic monitoring and security
• Analysis of internet traces looking for malware and other 

anomalies



Collaboration with Private Companies

• Digital transformation
• Image analytics for near-duplicate detection

• Failure detection, isolation and recovery for Space applications 
based on AI
• Data from LEO satellites to detect&predict failures
• Development of ML/AI algorithms with limited-resource 

hardware platforms
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Lesson learned

• Data & ML work!

• You need a lot of sweet and experience to arrive 
to the results
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terribly complex. No Harry Potter magic wand



21

Lesson learned

• Data & ML work!

• You need a lot of sweet and experience to arrive 
to the results

• Data is dirty, terribly dirty & ML is complex, 
terribly complex. No Harry Potter magic wand

• [cannot write it ☺]
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PREDICTIVE

MAINTENANCE

BIG DATA SMART DESIGN

ANOMALY DETECTION

DATA SCIENCE

https://smartdata.polito.it

https://smartdata.polito.it/

