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secret
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What will you
become”?

What are the
curricula and
courses?

How do we train
a computer
engineer”?

What are you
going to do?
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Ready for
research and
development in
industry and
academia

Great
attractiveness
on the job .
market
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Curricula and Courses
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= o NGEGNER Degree Structure

— DELL'INFORMAZIONE
MANDATORY COURSES
Course CFU Period
Automata, Languages and Computation 9 Y11 - ggglgnlgSJ A? ALL
Machine Learning 6 Y1.1
Operations Research 1 9 Y11 B
MANDATORY COURSES )
] | CURRICULUM
ELECTIVE COURSES: AT LEAST X CFU SPECIFIC
OTHER CHOICES |
OTHER ACTIVITIES )
Activity CFU
: COMMON TO ALL
English Language/ 3 = CURRICULA
Internship/Research Training 9 Y2
Final Project 21 Y2

Q et ST MD in Computer Engineering, 08/06/2021 15
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MANDATORY COURSES
Course CFU

Automata, Languages and Computation 9
Machine Learning

Operations Research 1 9

1
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Like the steam-engine or
electricity in the past...
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= DI INGEGNERIA

—  DELLINFORMAZIONE

MANDATORY COURSES

Course CFU Period
Artificial Intelligence 6 Y1.2
Computer Vision 9 Y1.2
Intelligent Robotics 9 Y2.1
ELECTIVE COURSES: AT LEAST 27 CFU
Course CFU Period Course CFU  Period
Deep Learning 6 Y1.2 Neurorobotics and Neurorehab. 6 Y1.1
. Quality Engineerin 6 Y1.1
Robotics and Control 1 9 Y1.2 L 2 5 Vo
Game Theory :
i i 6 Y1.2
Blg Data CompUtlng Innovation, Entrepreneurship, ... 9 Y2.2
Learning from Networks © Y2.1

Natural Language Proc. 6 Y2.2
3D Data Processing 6 Y2.2

UNIVERSITA
il Stubt MD in Computer Engineering, 08/06/2021 18
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—  DELLINFORMAZIONE

Key characteristics:

Interdisciplinary topics because Al & Robotics is a
multi-discipline science

Course choices:

? core competencies in computer engineering

> Complements from key disciplines: control theory,
mechanics, economics, etc.

Hands-on experience with laboratories in Al, Robotics,
Computer Vision, Industrial Robotics, etc.

Soft skills: team work, goal driven productivity, critical
thinking, proactiveness, ...

UNIVERSITA
bl St MD in Computer Engineering, 08/06/2021 19
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— DI INGEGNERIA BiOinfOrmatiCS

—  DELLINFORMAZIONE

Motivation

- Large and complex modern biological and medical data sets require
advanced computational skills

- The global bioinformatics market is expected to register substantial
growth in the near future
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- No prerequisites in Biology/Chemistry/Medicine are needed!

- Techniques developed for biological data find applications in other
areas

UNIVERSITA
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— DELLINFORMAZIONE
ELECTIVE COURSES: AT LEAST 24 CFU (18 GFU FROM G.E.)

Course CFU  Period Course CFU Period

Inferential Statistics 6 Y1.1 Foundations of Databases 6 Y1.1

Bioinformatics 9 Y1.2 Artificial Intelligence 6 Y1.2

Computational Genomics 6 Y2.1 Big Data Computing 6 Y12

Learning from Networks 6 Y2.1 Web Applications 6 Y1.2
Distributed Systems 9 Y21
Advanced Algorithm Design 9 Ya1
Operations Research 2 6 Y22

OTHER CHOICES

Course CFU Period
Imaging for Neuroscience 9 Y1.2
Structural Bioinformatics 6 Y1.2

Genomics and NGS Data Analysis 9  Y2.2
Computers and Network Security 6~ Y2.2

UNIVERSITA
il Stubt MD in Computer Engineering, 08/06/2021 21
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— DI INGEGNERIA BiOinfOrmatiCS

—  DELLINFORMAZIONE

MANDATORY COURSES ELECTIVE COURSES: AT LEAST 24 CFU (18 CFU FROM C.E.)

Course CFU  Period Course CFU  Period
Inferential Statistics 6 Y1.1 Foundations of Databases 6 Y11
Bioinformatics 9 Y1.2 Artificial Intelligence 6 Y1.2
Computational Genomics 6 Y2.1 Big Data Computing 6 Y1.2
Learning from Networks 6 Y2.1 Web Applications 6 Y1.2
Distributed Systems 9 Y21

Advanced Algorithm Design 9 Ya1

6 Y22

Operations Research 2

OTHER CHOICES
Course CFU Period

UNIVERSITA
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= DIPARTIMENTO

— DI INGEGNERIA BiOinfOrmatiCS

—  DELLINFORMAZIONE

Key characteristics:
Interdisciplinary themes

Course choices:
core competencies in computer engineering
specific knowledge on processing biological data

Hands-on experience on biological/biomedical data
(projects or assignments)

Soft Skills: communication, teamwork, problem
solving, critical thinking

UNIVERSITA
L STeo! MD in Computer Engineering, 08/06/2021 25



= DIPARTIMENTO

— oncaera  High Performance and Big Data Computing
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Motivation 2 02 1 IZ;ngVr:aet;m::;Z?;

Data, data everywhere!

Extracting significant information
from data

{#l We need:

@ is
W @OfficiallyChadd

Efficient and scalable algorithms

Advanced computing systems

UNIVERSITA
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—  DELLINFORMAZIONE

MANDATORY COURSES

Course CFU  Period
Inferential Statistics 6 Y1.1
Parallel Computing 9 Y1.2
Big Data Computing 6 Y1.2

Advanced Algorithm Design 9 Y2.1

ELECTIVE COURSES: AT LEAST 21 CFU OTHER CHOICES

Course CFU Period Course CFU  Period
Artificial Intelligence 6 Y1.2 Cryptography 6  Y1.1
Bioinformatics 9 Y1.2 Computational Genomics 6 Y2.1
Search Engines 9 Y1.2 Game Theory 6 Y2.1
Deep Learning 6 Y1.2 Stochastic Processes 6 Y22
Distributed Systems 9 Y2.1 Operations Research 2 6 Y22

6 Y2.1

Learning from Networks

UNIVERSITA
Dt MD in Computer Engineering, 08/06/2021 27
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D/ INGEGNERA High Performance and Big Data Computing
— DELLINFORMAZIONE

MANDATORY COURSES

Course CFU  Period
Inferential Statistics 6 Y1.1

Parallel Computing 9 Y1.2
Big Data Computing 6 Y1.2

Advanced Algorithm Design 9 Y2.1

UNIVERSITA
brct St MD in Computer Engineering, 08/06/2021 28



= DIPARTIMENTO

D/ INGEGNERA High Performance and Big Data Computing
— DELLINFORMAZIONE

ELECTIVE COURSES: AT LEAST 21 CFU OTHER CHOICES

Course CFU Period Course CFU  Period
Artificial Intelligence 6 Y12 Cryptography 6  Y1.1
Bioinformatics 9 Y1.2 Computational Genomics 6 Y2.1
Search Engines 9 Y1.2 Game Theory 6 Y2.1
Deep Learning 6 Y1.2 Stochastic Processes 6 Y22
Distributed Systems 9 Y2.1 Operations Research 2 6 Y22

6 Y2.1

Learning from Networks

UNIVERSITA
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= DIPARTIMENTO

D/ INGEGNERA High Performance and Big Data Computing
— DELLINFORMAZIONE

Key characteristics

Advanced algorithms for crunching data
Statistical methods for understanding data
Parallel computing systems for handling big data

Hands-on experience on parallel programming, cloud
platforms, big data frameworks

Soft skills: problem solving, teamwork

UNIVERSITA
bl St MD in Computer Engineering, 08/06/2021 30
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Data is the




® wweb IntTormation and Data

= DIPARTIMENTO

— DI INGEGNERIA Engineering

—  DELLINFORMAZIONE

MANDATORY COURSES ELECTIVE COURSES: AT LEAST 18 CFU

Course CFU  Period Course CFU Period
Computer Networks 9 Y1.2 Foundations of Databases 6 Y1.1
Search Engines 9 Y1.2 Software Platforms 6 Y1.1
Web Applications 6 Y1.2 Distributed Systems 9 Y2.1
Database 2 9 Y2.1 Concurrent and Real Time
) 6 Y2.1
Programming
Computers and Network Security 6 Y2.2
SOUTES oy | Feree Computer Engineering for Music
_ o . ; 6 Y2.2
Inferential Statistics 6  Y1.1 and Multimedia
Quality Engineering 6 V1 1 Natural Language Processing 6 Y22
Big Data Computing 6 Y1.2
Geographic Information 6 Y12
Sys.
Information Security 6 Y2.1
Operations Research 2 6 Y2.2

‘ :;i",','\;:,;.‘“i'l"\l‘*t' MD in Computer Engineering, 08/06/2021 32



® wweb IntTormation and Data

= DIPARTIMENTO

— DI INGEGNERIA Engineering

—  DELLINFORMAZIONE

Key characteristics:

Wide-reaching competencies and skills in impacting
domains (health, cultural heritage, intellectual property,
muiltilingual and multimodal information access, social
media, e-commerce, ...)

Course choices:

wide-spectrum competencies in core computer engineering

wide-ranging knowledge in databases, Web applications,
search engines, recommender systems, semantic
technologies, distributed systems, and security

Widen your soft skills and hands-on experience on
managing, accessing, sharing any kind of data (projects or
assignments)

) in Computer Engineering, 08/06/202 33



=) DIPARTIMENTO

= DI INGEGNERIA
— DELLINFORMAZIONE

Thesis and Internship
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= DIPARTIMENTO

e Thesis & Internship/Research Training

— DELLINFORMAZIONE

@Companies

English language (3 CE
Internship or Research Training: (9 CFU)
Thesis (21 CFU)

MD in Computer Engineering, 08/06/2021 36
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 Advanced computing paradigms and Al

Parallel 1 |
hierarchical | —7 Models
architectures |

Artificial intelligence

Applications

MD in Computer Engineering, 08/06/2021 37
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Research fields

* Bioinformatics and Computational Biology
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= DiNceonERA Research fields

— DELLINFORMAZIONE

Computer engineering for music and multimedia

: : Multimedia, interaction, augmented reality
Affective computin L ] e
puting for artistic production and rehabilitation

Musical cultural heritage

UNIVERSITA
et ST MD in Computer Engineering, 08/06/2021
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 Data mining and machine learning

Predictive models

Algorithms Biology/Medicine
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= o NeEGER Research fields

— DELLINFORMAZIONE

e |nformation retrieval and databases
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= bl nGechERs Research fields

— DELLINFORMAZIONE

Intelligent robotics and autonomous systems

Perception and action loop

=h

BCl closed Loop

3D environment reconstruction
and segmentation

Robot task
and motion planning

Neurorobotics &
Brain-computer interface Al for Human-robot collaboration

NIVER
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= LI Research fields
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e Operation research

MATHEMATICAL
MODEL(S)

Using one or many SCHEDULE

OPTIMIZATION ENGINE(S) WISHRMP ;: ICS

S

Resources Available |

Costs, Yields & Recipes B

Operational Constraints '
& Customer Preferences l

Business Goals

—
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DI INGEGNERIA
DELL'INFORMAZIONE

INDUSTRIAL
ENGINEERING

Computer Engineering in the

«World of Engineering»

CIVIL ENGINEERING

AN

MD in Computer Engineering, 08/06/2021
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| ...a national project:
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Computing Systems for
Smart Infrastructures
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—) DIPARTIMENTO

= DI INGEGNERIA

LN EORIAIONE «Expert in Smart Infrastructures»

COMMON MANDATORY COURSES

_ COMMON TO ALL
Automata, Languages and Computation 9 Y1.1 ~ CURRICULA
Machine Learning 6 Y1.1

Operations Research 1 9 Y11

ELECTIVE COURSES
OTHER CHOICES

= CURRICULUM
SPECIFIC

CURRICULUM SPECIFIC MANDATORY COURSES )

OTHER CHOICES FROM OTHER DEGREE (12 CFU)

= COMMON TO ALL
CURRICULA
English Language/ .
Internship/Research Training 9 Y2
Final Project 21 Y2

S5 peou srom MD in Computer Engineering, 08/06/2021 46



— oewrivento Computing Systems for Smart Infrastructures

— BL'F&E?SS;K\ZIONE (within High Performance and Big Data Computing)

CURRICULUM MANDATORY COURSES

Course CFU  Period

Inferential Statistics 6 Y1.1

Parallel Computing 9 Y1.2

Big Data Computing 6 Y1.2

Advanced Algorithm Design 9 Y2.1

Artificial Intelligence 6 Y12
6 Y2.2

Operations Research 2

ELECTIVE COURSES: AT LEAST 21 CFU OTHER CHOICES

Course CFU Period Course CFU  Period
Bioinformatics 9 Y1.2 Cryptography 6 Y1.1
Search Engines 9 Y1.2 Computational Genomics 6 Y21
Deep Learning 6 Y1.2 Game Theory 6  Y2.1
Distributed Systems 9 Y2.1 Stochastic Processes 6 Y22

6 Y2.1

Learning from Networks

UNIVERSITA
DL S MD in Computer Engineering, 08/06/2021 47
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= DI INGEGNERIA Computing Systems for Smart Infrastractures

—  DELLINFORMAZIONE

ELECTIVE COURSES @ OTHER MASTER DEGREE: 12 CFU

Course CFU
Circular Economy

Land surveying and geographical information
systems

Material flow systems and logistic networks

Safety and security in transport and strategic

infrastructure
Smart Grids

o O O O

Structural and geotechnical control and

monitoring
...more....

MD in Computer Engineering, 08/06/2021 48



—) DIPARTIMENTO

— DI INGEGNERIA
— DELLINFORMAZIONE

Job Market
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