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Al Sales Closing In on $500 Billion

A new report projects a rosy future for the Al industry.

What'’s new: A study from market research firm IDC estimates that global
revenues for Al software, hardware, and services will reach $341.8 billion
in 2021 — up from an estimated $156.5 billion last year — and will break
$500 billion by 2024. The study reflects interviews, distribution statistics,
financial reports, and other data from over 700 Al companies around the
world.

What they found: The Al industry’s annual growth rate is expected to
exceed 18.8 percent next year. The analysis breaks up that growth into
three broad categories. Some of the most important findings:

Billions
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e Software: Software sales make up 88 percent of the overall Al
market. Al platforms (the largest of six software subcategories)
account for half of the total. However, Al applications are expected to
grow most quickly, marking a five-year annual rate of 33.2 percent.
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...other good reasons to study Artificial Intelligence

To be able to choose your career pathway: acquire skillsthat can be
applied almost everywhere

— Examples: healthcare, automotive, industry 4.0, production, HR

recruiting, marketing, customerservice, telecommunications,
businessintelligence, gaming, public administration, education,
scientificresearch, ...

Toimprove people's well-being and quality of life
To spend your best years doing something usefuland fun
To make the World a better place

OK, but why a master's degree in Al?
(and why this particular one?)

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA



why a master's degree in Al?

Google ai jobs X @& Q
Remote Images Salary News Engineers Developer Best Entry level Fc

About 4,920,000,000 results (0.64 seconds)

 Thejob marketisin great demand of Al master graduates and PhDs
with a solid computerscience background

* Inthe lastyears, Al has grown incrediblyfast, and it keeps growing even
faster. A master degree gives you the tools for keeping up to date

« There'salottolearn, and alotto do
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Why study Artificial Intelligence in Bologna?

e Education. Al isinterdisciplinary and multidisciplinary by definition; Bologna offers deep and widespread skills in
many fields

* Research.In the Department of Computer Science and Engineering of the University of Bologna, internationally
renowned faculty members have been researching, teaching, applyingArtificial Intelligence for many decades

* Business. Bologna and Emilia-Romagna offers a unique environment with companiesinterested in Al and innovation
and with significant infrastructures

* Bologna.
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Why study Artificial Intelligence in Bologna?




Professional figure

Huge demand in the job market for a new professional figure: the specialistin Artificial Intelligence
* Very good general knowledge of computer science
* Masters a great variety of techniques and methods of Al
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A great variety of techniques and methods
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What is the profile of the Artificial Intelligence specialist?

* Has a very good general knowledge of computer science

* Masters a great variety of techniques and methods of Al

 Shows a wide interdisciplinary education: ethics, privacy, neuroscience, ...

* Isinterestedin a global market of job opportunities

* |Is willingto follow scientific and technological topicsin continuousevolution
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Facts and figures

Duration: 2 years (4 semesters, 120 ECTS)

International: all learning activitiesin English

Type of degree: MSc (Computer Science) or MEng (Computer Engineering)
Admission:open to holders of a 3-year Bachelor degree in:

* Computer Science

* Computer Engineering

* AppliedInformatics

orin

* Information Engineering (Automation, Electronics, Telecommunications, Biomedical Engineering)
* Mathematics

* Physics

* Statistics

with a significantbackground in computer science/engineering
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Facts and figures

Enrolment statistics

2019: 500 applications, 90 enrolled, 13% extra-EU

2020: 1000 applications, 130 enrolled, 23% extra-EU
2021: 1500 applications, 150 enrolled, 26% extra-EU
2022: 2000 applications, 100 enrolled, 18% extra-EU
2023: 3300 applications, 130 enrolled, 56% extra-EU

2024 so far: 2700 applications (3x from last year same period), 70 admitted

— Next deadlines:
* 16% April and 4" June (recommended for extra-EU)

* Most probably, new intakes from July through November (NOT recommended for extra-EU)

Applicationsfrom 123 countries
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° s SECOND CYCLE DEGREE/TWO YEAR MASTER IN
Web site

) onversima o soioana: A RTIFICIAL INTELLIGENCE

HOME PROGRAMME ADMISSION STUDYING OPPORTUNITIES NOTICE BOARD CONTACTS

) COVID-19 - Resuming activities safely - The measures adopted by the University of Bologna

From Dazn to Disney: the successful
experiences of our Unibo Alumni

Three stories, three passions, three experiences. Meet Luca
Bersaglia, Tommaso Turci and Giulia Bonetti to find out how
they succeeded.

OVERVIEW ) OPEN DAY »

PROGRAMME TYPE
Laurea Magistrale (Second cycle
degree/Two year Master - 120 ECTS)

PLACE OF TEACHING LANGUAGE
Bologna English

DEGREE PROGRAMME CLASS DEGREE PROGRAMME DIRECTOR
LM-18 - Computer science Paolo Torroni
LM-32 - Computer systems engineering

®
©

TYPE OF ACCESS
Open access with assessment of personal
competencies

DEPARTMENT LEARNING ACTIVITIES

Computer Science and Engineering - DISI Course structure diagram

® @
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Attendance

All lectures are in presence (no streaming) Final Exam

All exams are in presence except for project presentations/discussions

Lessons in two periods | |

- Mid September to mid December .
Work not requiring

your continuous
presence at a
specific site

Internship for the
preparation of the
final examination

- Mid February to end of May

Exams are in three periods (4 dates per year per course):

- January through mid February
- Junethrough mid July

Internship abroad
for preparation of
the final
examination

- First half of September Preparation of the

final examination

abroad
Plenty of opportunitiesfor periods abroad and internships
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Structure of the curriculum

Firstyear: all mandatory courses

Statistical and Mathematical Methods for Artificial Intelligence
Combinatorial Decision Makingand Optimization

Image Processing and Computer Vision

Cognition and Neuroscience

Machine Learning and Deep Learning

Languages and Algorithms for Artificial Intelligence

Fundamentals of Artificial Intelligence and Knowledge Representation

Second year: two mandatory courses

Natural Language Processing

Ethics in Artificial Intelligence

3-4 elective courses, soft skillsand other skills
Project works

Final project (master thesis)

ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry

Goal: familiarize with how to tackle industrial problems (in a broad sense).

Emphasis on looking at the big picture, picking the right tools, and combiningthem, using both simple and
advanced techniques.

Course delivered as a set of simplified industrial use cases, making extensive use of systems like Jupyter notebooks
and Docker containers.

Outcome: a sort of a cookbook, from which the students can draw ideas when facing real-world problems

Ability to identify and anticipateanomalous events, dealing with time series, combine optimizationand ML
methods, build hybrid ML/statistical models, take into account constraintsin Machine Learning models

Project examples: understandingand prediction of epidemic processes, medical diagnosis, packing systems for
industrial pallets, detectinganomaliesin wind turbines, estimating survival for liver transplants, model industrial
equipment using ML and physics

ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry
Internet of Things

* Goal:tointroducethe enablingtechnologies, protocols, software architectures and applicationsfor the
development of the loT paradigmand its synergy with Al, Big/Open Data, Digital Twin, etc.

e Covers loT fundamentals: definitions, applications, enablingtechnologies

* Project examples: Multiprotocol loT Bridge Platform (data visualization, storage, bridging), 10T service middleware,
toolchain for Industrial loT and Service Oriented Architectures, WoT and Digital Twin, mobile crowdsensing and
crowdsourcing platforms, activity recognition and context awareness, drones and autonomous systems (e.g. drone
swarms), ...

r

‘g AE loT Prism Lab
G ‘ /" PRISM Research Lab at University of Bologna ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry
Internet of Things
Complex Systems and Network Science

* Goal:to understand the mathematical foundations, goals and methodologies of complexity science and answer a
set of questions about the way natural, artificial and technological systems work

* Examplesof complex systems: social insects, human brain,immune system, economies, financial markets, cities,
traffic data centers, the Internet, peer-to-peer systems, the World Wide Web

* Focus on networks and their fundamentalrole in the transmission of information, transportation of goods, spread
of diseases, diffusion of innovation, formation of opinions, adoption of new technologies

* Understandingthe structure and dynamics of these networks is essential for understandingwhy certain
technologies dominate their competitors, or why a certain videos go viral while others don’t

ALMA MATER STUDIORUM
18 UNIVERSITA DI BOLOGNA
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Elective courses

Artificial Intelligence in Industry

Internet of Things

Complex Systems and Network Science

Multi-Agent Systems

Design and engineer intelligent systems as multi-agent systems, by integrating techniquesand methods from
artificial intelligence in an effective and methodologically-sound way
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Elective courses

Artificial Intelligence in Industry

Internet of Things

Complex Systems and Network Science

Multi-Agent Systems

Data Mining, Text Mining and Big Data Analytics

Goal: to understand how a possibly very large set of data can be analysed to derive strategicinformation and to
address "data-driven" decisions.

Covers data-miningtasks such as data selection, data transformation, analysisand interpretation, with specific
reference to unstructured text data, and with the issues related to analysisin "big data" environments.

Big data distributed processing framework Apache Hadoop, Apache Spark big data analytics engine
CRISP methodology for the definition of a Data Mining process, Data Warehouses, Data Cube, OLAP
Knowledge discovery

ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry

Internet of Things

Complex Systems and Network Science

Multi-Agent Systems

Data Mining, Text Mining and Big Data Analytics

Knowledge Engineering

Goal: to acquire advanced semantic modelling capabilitiesand a proper knowledge of the state of the art in
ontology and knowledge graph engineering. Project and practical sessions to face realistic project scenarios and
become expert in using the available methods and tools for knowledge engineering

Projecet examples: smart music playlist engined by semantic relations between songs; sensory dataintegration for
monitoring the environmental healthin Italian seas; creation of multimodal multimodal data knowledge graphs;
comparing translationsacross multiple languages by formal reasoning on their knowledge graph representations

ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry

Internet of Things

Complex Systems and Network Science
Multi-Agent Systems

Data Mining, Text Mining and Big Data Analytics
Knowledge Engineering

Blockchain & Cryptocurrencies

 To know all about distributed ledgers, decentralized file systems, smart contracts, cryptocurrencies, fintech and
other applications

* At the end of the course, the studentis able to develop simple smart contracts that can be deployedon a
blockchain

ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry

Internet of Things

Complex Systems and Network Science

Multi-Agent Systems

Data Mining, Text Mining and Big Data Analytics

Knowledge Engineering

Blockchain & Cryptocurrencies

Architectures and Platforms for Artificial Intelligence

To understand the requirements of ML workloads for computing systems, the main architectures for accelerating
machine learning workloads and heterogeneous architectures for embedded machine learning, the most popular
platforms made available by cloud providers to specifically support machine/deep learning applications.

To know how to assess the computational and memory requirements of modern neep neural network (DNN)
topologies, to improve computational efficiency on DNN workloads, to optimize DNN computationsfor execution
on RISC-V cores, to understand parallel programming patterns (embarassingly parallel, decomposition,

with application examplesfrom the ML field

ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry

Internet of Things

Complex Systems and Network Science

Multi-Agent Systems

Data Mining, Text Mining and Big Data Analytics
Knowledge Engineering

Blockchain & Cryptocurrencies

Architectures and Platforms for Artificial Intelligence
User Experience Design

* Totodesign, implementand evaluate software systems in terms of practicality, experience, affection, meaning and
value that they may have on the target audience. Characteristicssuch as ease of use, usefulness and efficiency are
fundamental for the positive evaluation of the user experience of the system. To understand explanationsand
explainability in complex systems and Al systems.

ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry

Internet of Things

Complex Systems and Network Science

Multi-Agent Systems

Data Mining, Text Mining and Big Data Analytics

Knowledge Engineering

Blockchain & Cryptocurrencies

Architectures and Platforms for Artificial Intelligence

User Experience Design

Autonomous and Adaptive Systems

Reinforcement Learning; game-theoretic approachesto cooperationand coordination; models of human, artificial
and hybrid social systems; bio-inspired learning systems; complex adaptive systems; artificial intelligenceand
creativity; ethical implications of Al/autonomoussystems.

Examplesinclude the implementation ofa Deep Reinforcement Learning agent thatis able to playa videogame o
board game like Chess and Go or a simulation of agent societies using Multi-agent Reinforcement Learning.

ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry

Internet of Things

Complex Systems and Network Science
Multi-Agent Systems

Data Mining, Text Mining and Big Data Analytics
Knowledge Engineering

Blockchain & Cryptocurrencies

Architectures and Platforms for Artificial Intelligence
User Experience Design

Autonomous and Adaptive Systems

Artificial Intelligence and Robotics

* Designing systems composed of one or multiple roboticagents. Learn the most popularmodels, methods,
architectures, and tools for programming robotic agents endowed with significant computational and cognitive
capabilities.

e Lectures andlab work using ROS and Gazebo

ALMA MATER STUDIORUM
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Elective courses

Artificial Intelligence in Industry

Internet of Things

Complex Systems and Network Science
Multi-Agent Systems

Data Mining, Text Mining and Big Data Analytics
Knowledge Engineering

SeNSETIME
W N m

Blockchain & Cryptocurrencies

Architectures and Platforms for Artificial Intelligence
User Experience Design

Autonomous and Adaptive Systems

Artificial Intelligence and Robotics

Cybersecurity

Scalable and Reliable Services
Social Network Analysis
Machine Learning for Computer Vision

Multimedia Data Management ... and more S MATER STUDIORUM


https://www.youtube.com/watch?v=egs0XN-xjA0

28

Job opportunities

Typically, the Al specialist finds employmentin roles in highly technological environments:

Companies and publicinstitutions

Public or privateresearch institutes

Research and developmentdepartments in big companiesor in publicinstitutions
Universities and schools

Consulting firms

Start-ups

Free-lancing

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA



29

Professional activities

Every stage in the realisation of systems for/with
* planningand optimisation
* machinelearning

* decision support

m
s

* computervision -

a -~

* language processing

Alumni Artificial Intelligence Unibo

* industrialautomation

... in all sorts of sectors

Industry, Transport, Medicine, Smart cities, Home automation, Security, Agriculture, Information systems, Education,
Entertainment, ...

But also consulting, education, research and innovation in Al, machine learning and other areas of computer scie

ALMA MATER STUDIORUM
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Continue your visit to the stands

Visit the "Admissions and Opportunities Stand" and find

€

Admission and financial The University of
aid guidance for Bologna, tailored to
international students your needs!
All you need to know about The service at your side to
admission procedures, help you make informed
immigration, housing and choices

economic benefits

ALMA MATER STUDIORUM
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What after the Virtual Fair? Start your university career!

@ 1.Findthe degree programme for you

At https://www.unibo.it/SecondCycleDegree you can find the degree programmes' websites
with the info you need

O 2. Learn how to enrol
On the degree programme's website, go to "Admission" and read the call for applications

and other information

3. Learn about scholarships, benefits and services
Go to www.unibo.it/en and browse the "Services and Opportunities" section

o 4. Follow us on Instagram @unibo
Follow our page to keep up with the latest news

ALMA MATER STUDIORUM
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https://corsi.unibo.it/2cycle/artificial-intelligcence/contacts

NOTICE

- USE YOUR @STUDIO.UNIBO.IT email account

- Write to the right contact (master.ai@unibo.it or

disi.tutor@unibo.it)

Follow us on: d‘TikTok @joinunibo and

(©

=

Instagram @unibo

WWwWWw.unibo.it


https://corsi.unibo.it/2cycle/artificial-intelligence/contacts
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