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FIB:
Facultat d'Informatica de
Barcelona

Universitat Politecnica de Catalunya (UPC-BarcelonaTech)
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About UPC

Universitat Politecnica de Catalunya (UPC-
BarcelonaTech) is a public higher

education and research institution that is U C
specialised in the fields of architecture,

: - - Universitat
science and engineering and one of the Politscnica de Catalunya
leading technical universities in Europe. BarcelonaTech

Every year, more than 6,000 bachelor's
and master’s students and more than 500
doctoral students graduate.

UPC values:

Social responsibility Sustainability Equal opportunities Cooperation and solidarity
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About FIB

The Facultat d'Informatica de Barcelona
(Barcelona School of Informatics) belongs
to UPC and it is the reference centre for
Informatics studies since its inception in
1976, and the beginning of the educational
activities during 1977-1978.

Throughout these 40 years, the faculty has
been in charge of the bachelor’s degree,
diploma courses, technical engineering and
master degrees and currently the formal
qualifications in the field of Computer
Science and related subjects.
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FIB: Where?

Address
B6 Building at Campus Nord

Jordi Girona street,1-3
08034 Barcelona

i This map was made with Google M]" Maps. Create your own.

Contact
Email: fib.info.masters@upc.edu
web: http://www.fib.upc.edu/

Social Networking
https://www.facebook.com/fib.upc
https://twitter.com/fib_upc
https://www.youtube.com/user/mediafib
https://www.instagram.com/fib.upc/

Map data 82022 Imagery 82022 TerahMetrics  Terms
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FIB: Why?

* |t is one of the top 10 computer science schools in Europe. We have the resources, professors and experience to
offer a wide range of high-value courses

* ltisa pior_weerin% school at university-level in Informatics in Spain and has been spearheading Catalonia’s
pro?ress in the Tield since 1977. Its contribution to society can clearly be seen in the number of top-quality
professionals it has produced, who are required by organizations that seek to innovate and make progress

a CuvrAallAanca Avialitnvg ~ArkifiAaA vy AviAarnAal AanA TknAAnAnAAnRT ALTALTTR S AA~AAN AT A

For more details about UPC and FIB go to:
https://masters.fib.upc.edu/masters/master-data-science
And check our general information session presentation and video of 2024

-

 Professionals who have the skills to implement ICTs in all types of companies and organizations
 Professionals who can lead R&D departments and projects with a substantial research component

» Graduate employment rate of practically 100% and salaries among the highest for university graduates
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Master in Data Science

Overview
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Data Drives the World!

The role of data in the world economy is out of question

+ Data Science is the sector with higher expected growth
since 2014 in most developed economies (EU and USA)

* Most optimistic forecasts measure a sustained growth
world-wide of around 20% per year

* The most pessimistic measure it around 12%

The European Commission has developed a data-driven

economy strategy: Building a European Data Economy.

* In 2019, the data-driven economy whole impact on the
economy was valued as 400 Billion Euro (EU+UK), with a
yearly growth of 7,6% (much higher than the total IT
sector of 4,9%)

+ Data professionals represent the 3,6% of the total EU27
workforce, with a 5,5% yearly increase

* The EU identified a gap of 459.000 unfilled positions in
the EU27 + UK

The OECD and the European Commission recently stated:
“Big Data and Data Science are key pillars in the 21st
century source of growth” but they also remark “data-
driven innovation is key for growth and well-being’

sources. /IDC, Gartner, Forrester, IBM Quant Crunch Report,
Organisation for Economic Co-operation and Development
(OECD), European Commission
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Will Data Drive the Future World?

The future role of data is also out of question!

The EU Data Market and Data Economy in 2025
(post-covid scenario):

* Baseline scenario (1,5% GDP cumulative growth):
expected annual growth rate of 5,8% for a total of 550
Billion Euro in the EU27 with a steep increase of its
incidence from 2,8% in 2020 to 4% in 2025

* High growth scenario (+2,1% GDP cumulative growth):
expected annual growth rate of 11,5% for a total of 827
Billion Euro in the EU27 with a steep increase of its
incidence from 2,8% in 2020 to 5,9% in 2025

* Challenge scenario (+0,9% GDP cumulative growth):
expected annual growth rate of 3% for a total of 432
Billion Euro in the EU27 with a steep increase of its
incidence from 2,8% in 2020 to 3,3% in 2025

KEY FACT: even in the worst scenario, the unfilled data jobs
is estimated to 5,7% of the demand (i.e., 484000 jobs)

In all scenarios, demand will still grow faster than supply
sources.: European Commission

(https://data.europa.eu/en/highlights/size-and-trends-eu-
data-economy)
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Why Data is nowadays so relevant?

 Data Science is instrumental: i.e., traversal to any sector. It enables the so-

called data-driven economy and it will even further affect and accelerate
transformation in all sectors:

* Improve health care

« (Create safer and cleaner transport systems

« Generate new products and services

« Reduce the costs of public services

* Improve sustainability and energy efficiency

e ...among many other examples!

* New sectors have emerged overriding the prevalence of traditional strategies:
e-health, smart cities, smart spaces, e-banking, new videogame industry,
industry 4.0, etc.
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The Bad News...

 Current reports alert about the gap between demand and supply of

skilful data scientists. Main reports' blame the current rigid educative
offer as main source of problems and demand:

A data scientist must follow a multidisciplinary education covering all the relevant

aspects of data science: data management, data analytics and basics on business
aspects

“Data scientists must be able to write code and create systems'

'Sources: European Commission, the Big Data Value Association (BDVA) and the Quant Crunch Report (USA-based), including a statement from
Facebook, Google and main data-driven companies

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH
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But Again Good News

* The current scenario is also an opportunity for those with a
comprehensive education on the field:

« Harvard Business Report: “Data Scientist is the sexiest job of the 21st Century”

« Salaries in Big Data / Data Science are 50% - 70% (depending on the source)
higher than in any other IT sector

 |nherent innovative and research-oriented work

UNIVERSITAT POLITECNICA UNIVERSITAT POLITECNICA DE CATALUNYA
DE CATALUNYA @ e BARGCELONATECH
BARCELONATECH Facultat d’Informatica de Barcelona

15



FIB's Data Science Master

The FIB’s Data Science Master fosters students with a
multidisciplinary education meeting the skills need to
becormne a successful data scientist

* Learning Outcomes:

* |dentify and apply the most suitable data management methods and processes to
manage the whole data lifecycle, including structured and unstructured data

* |dentify and apply data analysis, knowledge extraction and data visualization of data
collected in disparate heterogeneous formats

. Defjne{ design and implement complex systems that cover all phases of a data science
projec

 Design and execute data science projects in specific domains in an innovative manner
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Master in Data Science: Syllabus

https://masters.fib.upc.edu/masters/master-data-science

The Data Science master is fully aligned with the Big Data Management
and Analytics (BDMA) master funded by the European Commission

https://bdma.ulb.ac.be/

UNIVERSITAT POLITECNICA UNIVERSITAT POLITECNICA DE CATALUNYA
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Exemplary Master Theses
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Building a 4D MRI blood-flow velocity fields statistical model

 Author: Hongping Feng

 Abstract: Cardiovascular disease is a major cause of death worldwide. The
diagnosis and prognosis (s traditionally based on morphology and
function; hemodynamic behaviour influences pathogenesis but it is hardly
included in current clinical workflow due to lack of insight and
standardization. This project aims at building a 4D MRI blood-flow
velocity fields statistical model with methods such as PCA on 3D volume
dataset
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Wind Pattern Analysis Applied to Coastal Areas

* Author: Mouad Moussabbih

* Abstract: In the framework of the Tokyo 2020 Olympic Games Weather
Project, a big amount of data have been and are currently collected on the
sea through real time sensors during trainings and racings and are being
stored (nto a cloud database. The collaboration with UPC (s aimed at
developing a data analysis methodology able to support sailors decisions
during Olympic Games races
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Traffic Forecasting in Smart Cities

 Author: Juan José Vazquez Giménez

* Abstract: For some time now, traffic forecasting has been a well-known
problem in the inter-urban context. However, due to the limited amount
of available data, researchers have been less focused on solving the
problem in urban areas. Currently, we consider that the explosion of data
due to increasing ICT (Information and Communications Technology)
penetration in Smart Cities provides the suitable framework to exploit the
potential of the forecasting methods. Thus, this master thesis will focus on
the urban traffic forecast problem through the use of new data sources

UNIVERSITAT POLITECNICA DE CATALUNYA
BARCELONATECH
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Data Science Tools to Detect the Intention of the User to
Perform a Step with a Lower-limb Robotic Exoskeleton

» Author: Vicent Pérez Gregori

* Abstract: Detecting the step moment has a key role in providing a more
versatile human-machine interaction encouraging patients suffering from
spinal cord injuries to use these kinds of devices to walk again.

This challenge has been faced using two approaches, one consisting in an
autotuning of the step initiation parameter using the angular velocity
signal of the thigh segment. The latter, based on finding an alternative
method to detect the user's intention of performing a step using Data
Science techniqgues

UNIVERSITAT POLITECNICA UNIVERSITAT POLITECNICA DE CATALUNYA
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On Explainability of Deep Neural Networks

o Author: Alvaro Parafita

 Abstract: Deep Neural Networks have attained state-of-the-art
performance in most Machine Learning fields during the recent years.
However, it is still hard to ascertain what function each layer of neuron
performs or the reasoning behind each prediction. This problem (s
especially relevant for sensitive applications, such as medical image
recognition, where model interpretabllity s a definite requirement. This
project will evaluate the latest advances in deep learning interpretability

and aim to find alternatives to the current attribution and feature
visualization strategies

UNIVERSITAT POLITECNICA DE CATALUNYA
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Model-Agnostic Process Modelling

 Author: Josep Sanchez Ferreres

 Abstract: Business process management is a widely employed discipline in
modern organizations. however, most organizations do not see the
benefits of using formal modelling languages to document processes and,
thus, are unable to benefit from the most recent advances in the field.
In this master thesis, we will explore the possibility of using natural
language descriptions of processes as a formalism-agnostic process
modelling language. to that end, a reasoning framework for annotated
textual descriptions will be developed, in order to extract rich descriptions
of processes from plain text. these annotations can then be automatically
derived using natural language processing techniques, with additional
human refinement if necessary
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The While and the Afterwards

» Around 60% of the students work or do research while studying
« Many of them in research centres / research groups
« Strong connections with companies in Barcelona (regular job offers)
» 100% of employability after the master
« Alumni spread all over the world

* Strong internationalisation

e Less than 45% of the students come from Barcelona or its area
« Around 30% of students involved in international mobility
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The While and the Afterwards

» Usual positions:
« Data Scientist
« Data Analyst
e (Chief) Data Officer
« Data Engineer
* Knowledge Engineer
« Data Architect
« Data Researcher
 Digital Transformation Leader
* Etc

UNIVERSITAT POLITECNICA UNIVERSITAT POLITECNICA DE CATALUNYA
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Internships

UNIVERSITAT POLITECNICA UNIVERSITAT POLITECNICA DE CATALUNYA
DE CATALUNYA BARCELONATECH F I B

BARCELONATECH Facultat d’'Informatica de Barcelona



Internships

 Convenis de col-laboracio universitat — empresa (CCE):
https.//www.fib.upc.edu/en/companies/industrial-practices

Industrial Practices

e e

Information for students Regulations

Information for companies

Internships for students become a training activity under the supervision of the Faculty, the goal of which is to apply and complete
the academic formation acquired, encouraging the professional skills that prepare for professional activities which facilitate the

employment of them.

The framework of these activities is called educational cooperation agreements, regulated by Royal Decre /20142 which

requlates the external academic practices of college students

DE CATALUNYA
BARCELONATECH
28
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Internships

CCE can be established with companies to do internships

e Extracurricular Practices:
 NO Elective credits
* Except for the Master Thesis: modality B or D

« Maximum of 900 hours (without accounting the Master Thesis)
 For the master thesis, you may account 450 additional hours (i.e., 1350h)
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Mobility and Internationalisation
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Mobility and Internationalisation

Plenty of options! 205 universities in 42 countries

« Study abroad (one or two semesters)
» Conditions (max ECTS): 60 ECTS: 30 ECTS of elective courses + master thesis
« Mobility programs (many with scholarships)

CERN
* Erasmus+
« UNITECH >200 requests
* Latin America, USA and Canada including bachelor
» National Institute of Informatics (NIl) Tokyo and Vulcanus in Japan and master students
+ China for 2024/2025

3 Double degree (1 more on the making)

* Internship abroad
« Ever-open calls: Erasmus+, IAESTE, AIESEC, Entrypark
e Academic institutions
* Industry

 Other activities (summer schools, short stays...)

UNIVERSITAT POLITECNICA UNIVERSITAT POLITECNICA DE CATALUNYA
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Double Degrees: UniPD

 Universita degli Studi di Padova
* MDS (15t year, 60 ECTS)

 All mandatory courses + 6 ECTS of elective courses
« Master of Science degree in Data Science (2"? year, 60 ECTS)
» 30 ECTS of courses + 15 ECTS master thesis + 15 ECTS internship

https://www.fib.upc.edu/ca/mobilitat/dobles-titulacions/universita-degli-
studi-di-padova-unipd
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Double Degrees: INU Champollion - ISIS Castres

* Inst. National Univ. Jean-Francois Champollion -
(INU Champollion)-ISIS Castres
* MDS (15t year, 60 ECTS)

» Mandatory courses + 6 ECTS of elective courses il W
* Ingénieur en Informatique pour la santé (2" year, 60 ECTS)
« 60 ECTS on courses from a pool =/

* Master thesis back to FIB (30 ECTS)

https:.//www.fib.upc.edu/ca/mobilitat/dobles-titulacions/institut-national-
universitaire-jean-francois-champollion-inu-champollion-isis-castres

UNIVERSITAT POLITECNICA UNIVERSITAT POLITECNICA DE CATALUNYA
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Double Degrees: GeorgiaTech

» GeorgiaTech
* MDS (15t year, 60 ECTS)
 All mandatory courses + 6 ECTS of elective courses

« Master of Science in Computer Science (29 year, 60 ECTS)
* First semester in Metz (GeorgiaTech Europe)
» Second semester in Atlanta

More information to come soon...
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Mobility and Internationalisation

https://www.fib.upc.edu/en/mobility

UNIVERSITAT POLITECNICA DE CATALUNYA . .
BARCELONATECH F I B Studies Research Companies The FIB Q
Facultat d'Informatica de Barcelona

Mobility

MOVI N G Knowing a new university, discovering a new country or improving your

language skills are some of the advantages of the mobility programs offered
by FIB.

Personal experiences that will allow you to stay in foreign universities and intern at businesses worldwide.
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Mobility and Internationalisation

* Information Sessions: https://www.fib.upc.edu/en/mobility/outgoing/information-sessions

&

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

Mobility information session

2023-2024

1st semester
Wednesday, 15 November 2023

In this first session we will inform on the various mobility
programs, but we will focus on those whose call 1s In
December-January and on the stays at US universities.
Infomation sessions will be recorded.

Place: Sala d'actes Manuel Marti Recober
« Morning session: 12:30 pm

Necessary prior registration: Register yourself (&

Mobility Presentation 2023-2024 Q1

For mobility stays during the academic

year 2024-2025

2nd semester
Wednesday, 14 February 2024

In this second session we will inform on the various mobility
programs, but we will focus on Erasmus+ SICUE and double
degree calls. Information sessions will be recorded.

Place: Sala Actes del Vertex (North Campus)

+ Morning session: 12:15 pm

« Afternoon session: 15:00 pm

Necessary prior registration: Register yourself(Z

Mobility Presentation 2023-2024 Qz

36

Still have doubts?

Contact us at:

fib.rel.int@upc.edu
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Research and Innovation
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Research and Innovation

UPC is a leading research institution

 Top university obtaining H2020 projects: https://www.upc.edu/en/press-room/news/the-upc-is-still-the-top-spanish-
university-in-obtaining=funds-from-the-h2020-programme

« Start-ups, spin-offs, innovation and technology transfer: https://www.upc.edu/en/r-d-i/innovation
« UPC's centre for Development Cooperation: https://www.upc.edu/ccd/en

Complement your time during the masters with added-value tasks!

One strong aspect of our masters is that our teaching staff are also researchers with wide experience
on the topics they teach

» Belong to different departments and research groups

* Have strong networks with researchers all over the world
* You may want to do research under international mobility

Formalise your research experience with research grants or CCE agreements

Areas covered by our research groups:
« Mathematics (MA)  Services and Information Systems Engineering (ESSI)
* Business Administration (OE) « Computer Science (CS)
« Computer Architecture (AC) « Statistics and Operational Research (EIO)
* Physics (FIS) - Systems Engineering, Automatic Control and Industrial Informatics (ESAI)
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Enrolment Procedure
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Procedure

Interested in one of our masters? This is the procedure to follow

The admission process, step by step

1l zH2 cB3 & o ®

Register.
Enter your EVRGERSK
personal pre-enrolment Check

and academic fee to start the decision
details. the process. on admision

Pay €300, which Enrol
You must will be deducted and provide
accept from your the original
the place enrolment fees. documents.

https://www.upc.edu/en/masters/access-admission-enrolment
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Important Dates

* Pre-enrolment: From 26t February to 26" May 2024

* Two admission periods:
* First period:
« Deadline to apply: 18t April 2024
« Tentative admission notification: 2" May 2024

« Second period:
« Deadline to apply: 261" May 2024
« Tentative admission notification: 9t June 2024

» Check the specific website of each master to know about its admission
criteria: masters.fib.upc.edu

UNIVERSITAT POLITECNICA UNIVERSITAT POLITECNICA DE CATALUNYA
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Pre-enrolment

« Start the procedure from the masters.fib.upc.edu website. Look for your favourite
master, scroll down and look for the pre-enrolment button as shown below

Youll need to complete and submit our online application form to apply for a master's

degree
Click the button below to begin the application process

Pre-enrolment

1 Once you've been admitted, you will find all the academic information as how to register, acaden

 To pre-enrol follow the instructions
 Provide the required documentation to evaluate your admission
« Pay 30,21€ (tax) — Important: the button to pay does not appear until you enter all required fields

You can learn more about the pre-enrolment process here:
https://www.upc.edu/en/masters/access-admission-enrolment/pre-enrolment
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Prices

Prices 2023/24 for European Union applicants
« MDS: 27,67€ / ECTS

Prices 2023/24 for Non-European Union applicants
« MDS: 102,52€ / ECTS

Note prices for 2024/2025 will be published in July. Once published, UPC
list the prices here: https://www.upc.edu/en/masters/fees-grants
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Grants and Aids

e Find all details at: https://masters.fib.upc.edu/grants-and-financial-aid

General information

There are multiple ways to fund your studies at the Universitat Politécnica de Catalunya - BarcelonaTech (UPC). Grants, scholarships. mobility grants and loans are offered by
the University and other bodies.

informatio

about grants and financial aid at the UPC.

Below you will find information on specific scholarships and grants that you can apply for at the FIB. It is necessary to have applied for admission in the corresponding Master
to qualify for any of them.

Grants

‘ Accenture - Barcelona Digital Talent grants (2021-2022) hd ‘

‘ Seidor grants (2021-2022) hd ‘

‘ NTT DATA (everis) (z021-2022) hd ‘

‘ "Nacho Navarro® grants (2021/2022) hd ‘

‘ FIB Visiona - FIB grants (MEI, MIRI and MAI) - 2020-2021 g ‘

‘ Fundaci6 Catalunya-La Pedrera (MAI) v ‘

‘ Fundacié Catalunya-La Pedrera (MIRI) hd ‘

Scholarships

‘ ARCO Scholarships for MIRI Students A4 ‘

‘ CBA scholarships in Al for networking for MIRI Students - ‘

‘ inLab FIB ~ ‘

e et e b e ot tn ot ae et o
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Social Life
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Social Life

* FIB promotes social activities: https://www.fib.upc.edu/en/fib/university-life
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FAQs

e If I'm finishing my undergraduate studies this year, can | apply to a master?

Of course! You can be admitted. You only need to finish on time your
registration in September. Indeed, if you Tinalize your bachelor thesis in October
you can yet be admitted in our masters. Contact’us for more details

 Can | work and study at the same time?

Of course! there are several opportunities to do extracurricular practices in
companies or you can get a job on your own. Part-time enrolment is possible

* | am a foreigner student. Can | do mobility or sign internships?

Yes! You are a UPC student at all effects and you have the same rights and
opportunities

 For new incoming students... what about enrolment?

Registration has been online in the last courses. If you require to hand in some
documentation you can do later before the lectures start
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Do you have further questions?
"~ Do not hesitate to contact us at %

a

e  fib.info.masters
1L

‘ B 1]
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