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Timeline of the master program

Attend the Master kick-off (August 27-29, 2019). Information related to the study program of your
choice will be provided on August 27, 2019.

If you are a Computer Science and Engineering or an Embedded Systems student choose your stream by
registering for one of the 2IMC-courses (Section 1.12.2) as soon as you start. Based on this registration
you will be assigned a mentor. If you have an urgent question and the mentor has not yet been assigned,
please contact the Academic Advisor (Section 1.12.3).

When you start please check the rules and regulations (Section 1.2), read the code of conduct very care-
fully and sign the declaration. Please submit this declaration to your mentor or student administration
(Section 11.1.8).

Register for three courses in Q1 based on the information in the chapter corresponding to your program.
Start with mandatory and homologation (if required) courses. If your program has less than three
mandatory or homologation courses in Q1, pick a course from the (stream) electives list. Students that
have studied at TU/e previously should do this before August 25, 2019; other students should do this
before September 6, 2019.

During your first quarter take the Diagnostic Test of Professional Skills (Section 1.12.1). Based on the
outcome of this test, create your own Personal Skills Development Plan and discuss this plan with your
mentor (Section 1.12.2).

Check the deadlines for course and exam registrations and register on time to avoid paying the extra
administration fee.

Watch out for regular announcements by the Academic Advisor.

If you plan on going abroad to take courses or do an internship, you should start organizing your stay
abroad (Section 1.7.1) during the second quarter of your studies.

Once you have obtained 30-40 EC fill in the study program form, sign it, get a signature of your men-
tor/graduation supervisor and submit it to student administration (Section 11.1.8). If you are an EIT
Digital student and TU/e is your entry-point university, you should do this before the end of the third
quarter. If you are an EIT Digital student and TU/e is your exit-point university, or a BDMA-student
you should do this before the end of the second quarter.

If you are an Embedded Systems student (following the regular ES program and not the EIT-ES pro-
gram), then you need to do a preparation for graduation project (Section 7.3). It usually takes place in
the first and second quarter of the second year.

Half-way the second quarter of the second year you should decide who will act as your graduation
supervisor (Section 10). Please fill in the graduation plan form, attach a project description, sign the
form, get a signature of the graduation supervisor and submit the papers to the student administration
(Section 11.1.8). EIT-exit and BDMA-students should do this before the end of the second quarter of
their Eindhoven year.

Consult the dates of the examination committee meetings and register for one of them at the latest four
weeks in advance via OSIRIS (dates of the examination committee meetings are the same for all our
master programs).

Ensure that the assessment committee is composed at the latest one month before your final presen-
tation. The graduation supervisor must assemble the committee according to the regulations, sign the
form, and submit it to the student administration for approval by the Examinations Committee.

After your final presentation, fill out the “Graduation Form”, which you receive by email from the stu-
dent administration. Submit it two weeks before the examination committee meeting to the student
administration.

Attend the graduation ceremony (you can check the dates here). You will get an email with the invita-
tion from the student administration.



https://www.facebook.com/TUe.MKO/
https://www.tue.nl/en/university/about-the-university/integrity/scientific-integrity/
https://assets.tue.nl/fileadmin/Declaration%20TUe%20Code%20of%20Scientific%20Conduct%20Master%20student-2018.pdf
https://skills-assessment.tue.nl/
https://educationguide.tue.nl/studying/planning/enrolling-courses-and-examinations/
https://educationguide.tue.nl/programs/graduate-school/masters-programs/computer-science-and-engineering/graduation/graduation-checklist/
https://educationguide.tue.nl/programs/graduate-school/masters-programs/computer-science-and-engineering/graduation/graduation-checklist/
https://educationguide.tue.nl/programs/graduate-school/masters-programs/computer-science-and-engineering/graduation-deadlines/
https://educationguide.tue.nl/programs/graduate-school/masters-programs/computer-science-and-engineering/graduation/graduation-checklist/
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Part 1

General Information






Studying in the Computer Science
Graduate Program

The Department of Mathematics and Computer Science (W&I) at the Eindhoven Univer-
sity of Technology (TU/e) offers undergraduate (Bachelor of Science), graduate (Master of
Science) and postgraduate (PhD, PDEng) courses in Computer Science and Applied Math-
ematics.

The Computer Science Division (CS) focuses on Algorithms and Visualization, Infor-
mation Systems, Model-Driven Software Engineering, Security and Embedded Networked
Systems. The CS Division offers its graduate and postgraduate courses in the Computer
Science Graduate Program. There are three master programs:

Computer Science and Engineering (CSE). This master program has a track on Infor-
mation Security Technology (IST), an interdisciplinary variant in cooperation with the
Mathematics Division of the TU /e and the Radboud University Nijmegen, and a track
on Data Science in Engineering (DSE), an interdisciplinary variant in cooperation with
the Mathematics Division of the TU/e. Furthermore, this program has an EIT Digi-
tal Data Science track and hosts a Big Data Management and Analytics Erasmus Joint
Master Degree.

Business Information Systems (BIS), an interdisciplinary master program in coopera-
tion with the Department of Industrial Engineering and Innovation Sciences (IE&IS).
This program is being phased out and no new students are admitted as of the aca-
demic year 2018 /2019.

Embedded Systems (ES), an interdisciplinary master program in cooperation with the
Department of Electrical Engineering (EE). This program has an EIT Digital Embed-
ded Systems track.

The two postgraduate programs are:

Software Technology, a Master of Technological Design (PDEng) program,
The PhD program.
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12 Studying in the Computer Science Graduate Program

The CS Division also contributes to the Computer Science specialization of the master
program Science Education and Communication (SEC), offered by the Eindhoven School
of Education (ESoE), see http://www.tue.nl/esoe. Graduates in the CS specialization
from the program are entitled to teach computer science at Dutch high schools. Gradu-
ates from one of the above mentioned master programs will also be admitted to the SEC-
program and are offered a one-year program. Since 2009, double-degree programs are of-
fered for CSE & SEC (see Section 3.5), as well as for BIS & SEC (see Section 6.5), which
comprise 150 credits.

1.1 Structure of the master programs

All master programs comprise two years of study or 120 credit points (EC); a credit point
is equivalent to 28 hours of study and homework for an average student. Most courses are
standardized to 5 credit points per course.

The two years of course work and practical training are divided into four parts, consist-
ing of:

1. Mandatory core courses to create a sufficient layer of theory and general or program-
related knowledge.

2. Elective courses to prepare for the specialization. Depending on the specialization
there may be a longer or shorter list of preferred electives. In addition there is room
for free electives. Most of the master programs are organized in streams. You choose a
stream (with corresponding core courses and/or elective package) when you start the
master. You are allowed to switch between streams after the start, provided that you
can still fulfill the requirements of the stream you wish to switch to.

3. International experience. Students who do not have any international experience (a
degree from another country or at least 15 EC of credits from a university outside the
Netherlands) are strongly encouraged to take courses abroad or to do an internship
abroad.

4. Master project and thesis to be spent on a specialist topic of theoretical or practical
nature. This part presents the opportunity to show your independent engineering and
academic skills in research and design. (International experience can also be gained
by doing the master project abroad.)

1.2 Rules and regulations

Master programs of the department are subject to the following rules and regulations.

Program and Examination Regulations. This is a legal document describing the master
program. Topics covered include admission, structure of the program, testing and
final examinations, study counseling and transitional arrangements.

Regulations of the Examination Committee. Topics covered include exams, fraud,
graduation and internship.

Directive Double Diplomas.


http://www.tue.nl/esoe
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The aforementioned documents can be found on the websites of the master programs: BIS,
CSE (including DSIE, IST, EIT-DS and BDMA), ES (including EIT-ES).

Furthermore, everyone involved in education and research at TU/e bears personal re-
sponsibility for observing and maintaining scientific integrity. At TU/e we require strict
compliance with the overall principles of professional scientific conduct in all cases. TU/e
has its own Code of Scientific Conduct effective on September 1, 2014. Please read the code
of conduct very carefully: you will be required to sign a declaration stating that you have
read it and carrying out research, design and educational activities, you shall observe the
five central values of scientific integrity, namely: trustworthiness, intellectual honesty, open-
ness, independence and societal responsibility, as well as the norms and principles which
follow from them.

A particular kind of integrity violation is academic fraud. Fraud includes any behavior
or negligence on part of the student that makes it impossible for an examiner to form a cor-
rect judgement of his or her knowledge, insight and skills, or that is aimed at intentionally
manipulating the examination process. Examples of fraud include identity fraud (e.g., when
a student offers their work to others with the aim, knowledge or expectation that this work
be submitted it as their own work), exam fraud (e.g., using not-allowed materials during an
exam), plagiarism (e.g., taking credit for material that is not your own) and scientific fraud
(e.g., fabricating data). In cases of fraud sanctions may be imposed not only on the perpe-
trator but also on others who are complicit in the fraud. Examples of possible sanctions in
case of fraud are denying the student the right to take one or more examinations during a
period up to one year or termination of the student’s enrollment.

1.3 Lecture and interim examination periods
Each study year is divided into two semesters (September to January and February to July).

Each semester consists of two quarters (quarters), each consisting of eight weeks of lectures
followed by an examination period of two weeks.

Quarter Period

1 September 2, 2019—November 9, 2019
2 November 11, 2019—February 1, 2020
3 February 3, 2020—April 18, 2020

4 April 20, 2020—July 4, 2020

interim  August 10, 2020—August 15, 2020

You are expected to be available and present during all weeks with classes as well as
weeks with exams. Some courses may have activities planned during the exam weeks,
not yet scheduled before the course starts. Going on vacation during weeks with classes
or with exams is not a valid reason for missing an activity!


https://educationguide.tue.nl/programs/graduate-school/masters-programs/business-information-systems/regulations/
https://educationguide.tue.nl/programs/graduate-school/masters-programs/computer-science-and-engineering/regulations/
https://educationguide.tue.nl/programs/graduate-school/masters-programs/embedded-systems/regulations/
https://www.tue.nl/en/university/about-the-university/integrity/scientific-integrity/
https://www.tue.nl/en/university/about-the-university/integrity/scientific-integrity/
https://assets.tue.nl/fileadmin/Declaration%20TUe%20Code%20of%20Scientific%20Conduct%20Master%20student-2018.pdf
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1.4 Course and exam registration

Participation in a course is possible only if you have registered for the course via OSIRIS.
In the first quarter, the registration deadline is set at the end of the first lecture week. In
the remaining quarters, this deadline is in the week before the lectures start. Furthermore,
the Graduate School would like to encourage you to enroll in time for your courses, this is
mainly due to plannings issues in the past. This "preferred’ registration deadline is 15 days
before the start of classes.

During the registration period, weeks, it is possible to withdraw from the course via
OSIRIS yourself. Outside this period, it is not possible to withdraw from the course. You
can withdraw from the exam by notifying the student administration through OSIRIS. With-
drawing from the exam is possible no later than five working days before the examination
period.

Please note that the course you register for, determines the regulations you have to follow.
If you take a Bachelor College course, Bachelor College regulations apply (even if you are a
Graduate School student). This rule is of particular importance for pre-master students as
well as students with prescribed /recommended homologation courses. You should consult
OSIRIS and check whether the course you intend to take is a Bachelor College course or a
Graduate School course. Please keep the following rules in mind:

students that have successfully completed a pre-master program are not allowed to
take Bachelor College courses as part of their master program;

students desiring to take as part of their master program a Bachelor College courses,
that have not been prescribed /recommended upon admission, should submit a moti-
vated request to the examination committee.

Important, especially for Bachelor College graduates: Registration for a course does
not constitute an automatic registration for the exam. You have to register for each exam
separately via OSIRIS before the set deadlines. Note that if you are not registered for an
exam, you cannot take part in it. (The lecturer has no authorization to register students for
the exam.) For courses that are evaluated through assignments you do not need to register
for the exam as there is no exam.

1.5 Examination and titles

In an examination at the end of the program the examination committee verifies and judges
the final course results and the final master project grade. Completion of the program will
lead to the title: Master of Science (MSc) with addition of the name of the program. Graduates
are also entitled to use the Dutch title of ingenieur (ir).

1.6 Admissions

General and specific master program requirements are applicable to admissions. The spe-
cific requirements for admission to each of the master programs are described in the corre-
sponding chapters.
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1.6.1 General admissions requirements

To be eligible for admission to any of the master programs, a Bachelor of Science degree is
required. This degree must be of an equivalent academic level and approximate scientific
content as the corresponding Dutch BSc degrees. In addition, sufficient proficiency in the
English language is required.

1.6.2 Admissions with deficiencies

For admitted students from other universities, it may be necessary to repair deficiencies
due to differences in programs. The admission committee will point out those so-called
homologation courses to the students directly or via the academic advisor.

1.6.3 Foreign students

The applications of students with a foreign university BSc degree will be evaluated by the
admissions committee, taking into account both the academic level of the degree and the
subjects studied by the applicant. Here too a homologation program may be required. In
some special cases, relevant work experience may also be considered. The level of the de-
gree is determined by the national organization EP-NUFFIC (http://www.epnuffic.
nl).

1.6.4 Polytechnic graduates (HBO)

Students who have completed a polytechnic program may be eligible to participate in the
pre-master programs of 30 EC. Completion of the pre-master program gives access to the
corresponding master program. In Chapter 2 further details about admission for HBO stu-
dents and the premaster program can be found.

It is not possible to follow additional homologation courses in a master program after a
tinished pre-master. For a deficiency that exceeds 30 EC, students are advised to enroll in
the preparatory Bachelors program.

1.6.5 Admissions procedure

The procedure to be followed depends on your particular situation. Detailed information
on the application procedure can be found on the site of the Education and Student Service
Center of the TU/e, http://www.tue.nl/en/education/. Foreign students must be
aware that the admissions procedure, including visa application and other formalities, may
take a considerable amount of time. In order to avoid delay in the start of your master study
it is important to register and start the application procedure long in advance.

1.7 Eindhoven and more

You might also consider including in your study program courses offered by other univer-
sities or taking an internship in a company or research institution. In general, any course
offered at the master level by any Dutch university might be included as long as it approved
by the Examination Committee (see Section 1.9).


http://www.epnuffic.nl
http://www.epnuffic.nl
http://www.tue.nl/en/education/
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1.7.1 International Experience

All students are strongly encouraged to gain some international experience. Students who
do not have a degree or certificate(s) for at least 15 EC obtained from a university in another
country are strongly encouraged to gain that experience during their master study. Several
options are available:

Take subjects at a university abroad (at least 15 EC)
Do an internship abroad (at least 15 EC, which is roughly 3 months)
Do (a part of) the graduation project abroad

Procedures related to obtaining an international experience are further detailed in the “Inter-
national experience guide”, availableathttps://educationguide.tue.nl/programs/
graduate-school/masters-programs/ (choose your master program, “Internship and
Exchange”).

Organizing your stay abroad requires careful planning. It is therefore essential that you
contact the faculty international office as early as possible: Exchange. MCS@tue.nl The in-
ternational office can help you with the learning agreement, international insurances and
scholarships. Every Monday, the departmental exchange coordinator organizes an open
hour from 3 to 4 PM at MF5.150. You can come by without an appointment for questions re-
garding your international experience. For more information about grants, scholarships
visa and insurance, you can also take a look on http://www.tue.nl/goingabroad.
Since obtaining international experience is not a valid reason for not following mandatory
or prescribed homologation courses, you are strongly encouraged to take those courses dur-
ing the first year such that part of the second year can be spent abroad.

1.7.2 Internship

An internship takes 15 EC as part of the (free) electives and can be performed in the Nether-
lands or abroad, at a company or at a research institution. Internships cannot be performed
at Eindhoven University of Technology itself. Please be also advised that internship and
graduation project should not be executed at the same company.

Doing an internship requires approval from the internship coordinator. This approval
must be obtained in advance. The procedure consists of:

the internship plan, a form to be handed in with the internship coordinator;

a request stating what is to be accomplished in the internship and why it is important
for the coherence of your study program; (You may ask your mentor, graduation su-
pervisor or the academic advisor for advice on internships and on the coherence of
your program as a whole. These topics are also addressed in the Program and Exami-
nations Regulations.)

students requesting to perform an internship should also either have their study pro-
gram been approved, or submit the study program form' together with the internship
plan.

The internship coordinator is the academic advisor (see Section 1.12.3 for her office, email
address and contact hours).

!Select the form corresponding to your program from the list available on the website.


https://educationguide.tue.nl/programs/graduate-school/masters-programs/
https://educationguide.tue.nl/programs/graduate-school/masters-programs/
mailto:Exchange.MCS@tue.nl
http://www.tue.nl/goingabroad
https://assets.studiegids.tue.nl/fileadmin/content/Faculteit_WenI/Graduate_School/Masteropleidingen/Formulieren/Internship_Plan.docx
https://educationguide.tue.nl/programs/graduate-school/masters-programs/computer-science-and-engineering/graduation/graduation-checklist/
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1.8 Admission to seminars, capita selecta, master project

Capita selecta courses (5 EC) are occasional educational elements, often with a research
flavor. They may be experimental courses, a lecture series given by a visitor, or a special
individual assignment as a preparation on future research. As opposed to regular courses,
Capita Selecta courses are by invitation only, i.e., while you can indicate your interest in
following this course it is up to the lecturer to decide whether you are admitted or not.
Students, hence, do not have a “right” to do these courses, but they may be granted the
possibility.

The seminars, capita selecta, and master project are only open to students that are fully
admitted. This means that they are not available for students that do not yet have their BSc
diploma or students that did not yet complete the pre-master. Students are only allowed
to take a seminar when they are at least in the fourth quarter of their study. Students that
still have deficiencies (e.g. uncompleted homologation courses) are not allowed to start the
master project. Each master program has additional specific rules regarding permission to
start the master program and the allowed choices of graduation supervisor.

1.9 Approval of study program

The Examinations Committee must approve your program consisting of the mandatory
courses and your choice of the electives (possibly including an internship). In order to
obtain this approval you construct a program, possibly with the help of your mentor and
academic advisor, fill out the program form, sign it, get it approved by your graduation
supervisor and hand it to the student administration CSA.MCS@TUE.nl . To make sure you
do not miss courses you should choose it is recommended to submit your study program
around the start of Quarter 3 of your first year. If needed you can still make changes later
and reapply for approval.

1.10 Honors programs

Two different honors programs are available for excellent students: Research CS Honors
and Honors Academy. Students of all Master programs offered by the Computer Science
division can apply. Both honors programs are extracurricular, i.e., done on top of the regular
Master program, that is, the EC obtained do not count towards the 120 credits you need to
accumulate for your Master program.

More information about the honors programs can be obtained from the honors pro-
grams’ coordinators dr. Kevin Buchin, e-mail k.a.buchin@TUE.nl and dr. Wouter Meule-
mans w.meulemans@TUE.nl .

1.10.1 CS Research Honors

The goal of the program is to give excellent students the opportunity to participate in and
contribute to the research being done at the department. Concretely, the Honors program
consists of:


mailto:CSA.MCS@TUE.nl
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Two projects for 6 EC each, one in the third and fourth quartiles of the first year of the
Master program and another one in the first and second quartiles of the second year.
These projects can be research-oriented or design-oriented and are done in different
research groups in the department. The exact contents of the projects is determined
by the supervisor of the research group where the project is done, in consultation with
the student. The expected outcome of the project is a paper (published as a technical
report of the department, and possibly also elsewhere).

Beside the projects, the student participates in other activities of the research group
(for example in research seminars) and is encouraged to participate in activities orga-
nized by one of the national Dutch research schools (ASCI, IPA, or SIKS). The latter
activities are typically short courses or conferences.

Students who successfully complete the Honors program will receive a certificate upon
graduation.

Participating in the Honors program is especially useful if you are interested in taking a
PhD later on, since it allows you to experience what it is like to do research in two different
areas. But above all, the Honors program is challenging and fun.

The program is aimed at highly motivated excellent students (among the top 10% of
the Master students in the department) who had outstanding grades in their Bachelor pro-
grams and scored high grades during the first semester of the Master program (average at
least 8). For admission to the honors program, an application procedure applies. Detailed
instructions for application and the deadline will be announced by e-mail to all students in
February of each year.

1.10.2 Honors Academy

Honors Academy is the university-broad program. It consists of two interrelated compo-
nents: personal leadership development (5 EC) and professional development (15 EC). Ac-
tivities related to the personal leadership component target students of all master programs
and are organized by the Graduate School. Professional development activities might be
related to ‘excellence for science’, ‘excellence for industry” and ‘excellence for society’. Ex-
amples of such activities can be international or industrial internships, taking courses at
other universities or designing a business plan.

You can apply by submitting an application letter to the the honors programs’ coordina-
tors dr. Kevin Buchin, e-mail k.a.buchin@TUE.nl and dr. Wouter Meulemans w.meulemans@TUE.nl
. In this letter you should motivate why you want to join the honors academy and what
makes you an excellent candidate for the professional development as well as personal lead-
ership part. You need to enclose two appendices: (1) evidence of your past performance and
(2) a tentative plan for your professional development: what do you want to achieve and
how?

1.11 Internal quality assurance

After each semester the individual courses as well as the program are evaluated by the ed-
ucational management and the study program committee. Based on this evaluation follow-
up actions for improvement are defined if necessary. Input for the evaluation sessions are
statistical data on the examination results, and the aggregated results from the semester
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questionnaires for students. It is of vital importance that students cooperate in this respect
since only questionnaires with a sufficient number of respondents are taken into considera-
tion. Apart from that, the examination committee periodically carries out an investigation,
in particular on the quality of the graduation projects and the quality of (partial) interim
examinations.

The opinion of students on the quality of their graduation project and process is gathered
by means of a graduation questionnaire, which is filled in after the assessment of the grad-
uation project. These are collected and aggregated once a year. The results are discussed
both in the study program committee and examination committee.

1.12 Individual support

Within the first few weeks of your study a mentor will be assigned to you. To allow us to as-
sign you the mentor please register for one of the courses as indicated in the list below. The
mentor will advise you with regards to the development of your professional skills (which
includes assessment and training by the TU/e Skills Lab, see http://skillslabtue.
nl/) and will help you in making the first choices for electives and in deciding which spe-
cialization best suits your interests.

At some point during your study your specialization will become clearer. You choice
should be clear by the end of the first year of study. Your mentor will then help you in
choosing a new mentor from the group that best matches that specialization. The new men-
tor will then help you in selecting elective courses to prepare you for doing a master project
in your area of interest and in selecting a trajectory for getting international experience (if
needed).

For procedural aspects of your study such as obtaining approval of your study program
and getting official permission to start your master project you should consult the academic
advisor (see section 1.12.3). You can also discuss personal or study-related programs with
the academic advisor; they can also refer you to student psychologists, should this be de-
sired.

1.12.1 Skills

Every Masters student is required to take the Diagnostic Test of Professional Skills in the
tirst quarter of enrollment. This Diagnostic Test of Professional Skills helps you to determine
your level for various professional skills. The test is comprised of four mandatory elements:
a broad test of skills, in-depth test on teamwork skills, in-depth test on presentation skills,
in-depth test on academic writing skills. Based on the outcome of this diagnostic test you
should create your own Personal Skills Development Plan and discuss this plan with your
mentor.

1.12.2 Mentoring

For the academic year 2019-2020 the following mentors have been assigned:

Business Information Systems: dr. Dirk Fahland

2IMC96 Computer Science and Engineering, Software Science stream: dr. Anton Wijs,
dr. Loek Cleophas and dr. Arthur van Goethem


http://skillslabtue.nl/
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2IMC94 Computer Science and Engineering, Systems Science stream: dr. Jeroen Keiren

2IMC95 Computer Science and Engineering, Web Science stream: dr. Decebal Mocanu
and dr. Joaquin Vanschoren

2IMC90 Data Science in Engineering: dr. Nikolay Yakovets, dr. Michael Burch, dr.
Marcel Roeloffzen, dr. Dirk Fahland and dr. George Fletcher

2IMC93 EIT Digital Data Science (entry): dr. Renata Medeiros de Carvalho

2IMC98 EIT Digital Data Science (exit): dr. Renata Medeiros de Carvalho

2IMC85 EIT Digital Embedded Systems (entry): dr. Bas Luttik

2IMC86 EIT Digital Embedded Systems (exit): dr. Bas Luttik

2IMC84 Embedded Systems, Cyber-Physical Systems stream: dr. Dip Goswami
2IMC83 Embedded Systems, Embedded Networking stream: dr. Tanir Ozcelebi
2IMC82 Embedded Systems, Embedded Software stream: prof. dr. Jan-Friso Groote
2IMC81 Embedded Systems, Systems on Chip stream: prof. dr. Kees Goossens

2IMC99 Erasmus Mundus Big Data Management and Analytics: dr. Renata Medeiros
de Carvalho

Information Security Technology: dr. Nicola Zannone

1.12.3 Academic advisor

The academic advisors for all master and pre-master programs are dr. Natasha Stash and
Ms. Katie MacLeod.

Office: MF 5.097

E-mail: Academic.AdvisorMCS@tue.nl

Phone: 040-247 2322

Drop-in hour: brief questions (<10 minutes): Monday and Thursday 12:30-13:30.

longer questions: by appointment only. Schedule an appointment.

1.13 After graduation

As an MSc graduate from the Computer Science Graduate Program, you are optimally pre-
pared for a broad range of ICT-related jobs. However, you might consider to qualify your-
self further for special jobs like system or software architect or for an academic career. In
the latter case, the department of Mathematics and Computer Science offers the following
opportunities.

1.13.1 Software Technology PDEng degree program

The Professional Doctorate in Engineering (PDEng) degree program in Software Technology
is provided in the context of the 3TU School for Technological Design, the Stan Ackermans
Institute.

Itis an accredited and challenging two-year post-graduate-level engineering degree pro-
gram during which its trainees focus on strengthening their technical and non-technical
competences related to the effective and efficient design and development of software-
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intensive systems, such as real-time embedded systems, in an industrial setting. The em-
phasis is on large-scale project-based design and development of this kind of software.

The various parts of the PDEng degree program aid to develop the capability of individ-
uals to work within a professional context. It advocates a scientific research-based approach
to solving problems, a systematic way of collecting evidence and a critical, reflective, and
independent mind for the analysis and interpretation of evidence.

It adds an additional dimension to a full MSc. program by extending it and integrating
it with new elements. The emphasis is on developing and strengthening (exercising) the
competencies necessary for finding complex technical solutions. For finding such solutions,
an effective collaboration with representatives of different domains is inevitable, and this
is practiced during the program. During the program, the PDEng trainees focus on multi-
disciplinary systems architecting and designing software for software-intensive systems in
multiple application domains for the High Tech Industry.

After successfully completing all requirements, trainees are awarded a Professional Doc-
torate in Engineering degree. More information can be found on: http://www.tue.nl/
softwaretechnology

1.13.2 PhD programs

While obtaining a PhD is the first step in the academic career, numerous PhDs develop
successful careers in industry, government and non-academic education.

A PhD program is an individual four year program, dedicated to sharpening your re-
search and professional skills. You are typically hired on a specific research project and be-
come part of the scientific staff of the research group in which the project takes place. Your
main task is to perform research under the guidance of and in collaboration with the super-
visor(s) appointed by the Department. At the end of the four-year period, a PhD thesis is
written on the research results. You do not only perform research, but also receive scientific
training and training related to professional skills and personal development. Moreover,
some PhD students are involved in teaching and supervision of Master students.

More information about PhD programs can be found on: http://www.tue.nl/en/
education/tue—-graduate—-school/phd-programs/
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Pre-master programs

2.1 General rules

The pre-master programs have only one starting moment (September).

To be admitted to one of our pre-master programs the candidates should meet the en-
trance requirements for Mathematics and English. These entrance requirement must
have been met by submitting the test results certificate by August 31, 2019 in order to
be enrolled as of September 1, 2019. Please be aware that the tests are organized inde-
pendently from us, and that it is your responsibility to check the test dates and related
procedures of the corresponding organizations. By requiring these two entrance tests,
we want to make sure your level of mathematics and English is corresponding with
the level you need to be able succeed in a TU/e pre-Master program. Based on these
tests, you could reconsider your choice or increase your chances by working at your
Math and / or English level.

For Mathematics the entrance requirement is a certificate for the preliminary ex-
amination in Mathematics T or B. To obtain this certificate you can either take a
preliminary examination at the Open University, or at Boswell-Beta in Utrecht.
Students with the pre-university (VWO) certificate Mathematics B are exempted
from this requirement.

For English the entrance requirement is a recent certificate (no older than two
years) from one of the following examination organizations:
TOEFL certificate; overall band score of at least 90 AND a minimum score of
21 for each section.

IELTS certificate; overall band score of at least 6.5 and a minimum of 6.0 for
each section.

Certificate of Proficiency in English of the Certificate in Advanced English
(University of Cambridge).

Students with the pre-university (VWO) certificate are exempted from this re-
quirement.
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Pre-master programs

Students that have successfully completed a large part of their pre-master program
during the first half-year of their studies and would be at a demonstrable disadvan-
tage should they be required to wait for the completion of the pre-master prior to
joining the master program, can apply for a special permission of the Examinations
Committee to follow master study’s components:

Students should have to pass all courses during the first half year to be eligible
for this exception.

Students following a 30 EC pre-master program that can be followed within half
a year are not eligible.

Maximum of 15 EC of master study’s components can be approved.
The eligible courses have to be determined in advance.

The application should be discussed with and submitted to the academic advisor
(see below).

Please note that the course you register for, determines the regulations you have to
follow (see Section 1.4). You should consult OSIRIS and check whether the course you
intend to take is a Bachelor College course or a Graduate School course.

Successful completion of the pre-master program grants admission to the corresponding
master program. Pre-master graduates cannot be admitted to international programs
(EIT Embedded Systems, EIT Data Science, Erasmus Joint Master Degree: Big Data
Management and Analytics).

It is not possible to follow additional homologation courses in a master program after a

finished pre-master. For a deficiency that exceeds 30 EC, students are advised to enroll in
the preparatory Bachelors program.

2.2 Computer Science and Engineering

The pre-master program for a student with a completed polytechnic program in computer
science totals to 30 EC and consists of the following units:

Quarter Code Unit ECTS
1 2WBBO0 Calculus 5
1 2IT60 Logic and set theory 5
1 2IT90 Automata, language theory and complexity 5
2 2ID50 Data modeling and databases 5
2 ord 2DE29/ 2DBI00 Bas:ic linear algebra / Linear algebra and appli- 5
cations
3 2IL50 Data structures 5

2.3 Data Science in Engineering

The pre-master program for a student with a completed polytechnic program in computer
science totals to 30 EC and consists of the following units:
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Quarter Code Unit ECTS

1 2DL10 Premaster calculus and probability 5

1 2IT60 Logic and set theory 5

2 ord 2DE29/ 2DBI00 Ba§ic linear algebra / Linear algebra and appli- 5
cations

2 2ID50 Data modeling and databases 5

3 2IL50 Data structures 5

4 2DI90 Probability & statistics 5

2.4 Information Security Technology

The pre-master program for a student with a completed polytechnic program in computer
science totals to 30 EC and consists of the following units:

Quarter Code Unit ECTS
1 2WBB0 Calculus 5
2IT60  Logic and set theory 5
2IT90  Automata, language theory and complexity 5
2ID50  Data modeling and databases 5
2IL50  Data structures 5
2IC60  Computer networks and security 5

= WO N ==

2.5 Business Information Systems

The program is being phased out. Starting from 2018/2019 no new students are admitted.

2.6 Embedded Systems

The pre-master program for a student with a completed polytechnic program in computer
science or similar totals to 30 EC and consists of the following units:

Quarter Code Unit ECTS

1 2DL10  Premaster calculus and probability 5
1 5ECAQ0  Circuits 5
lor3 2IT60  Logic and set theory 5
2 S5LIU0  Premaster Linear Systems, Signals and Control 5
3 2DE20  Mathematics I 5
4 5XIE0  Computational modeling 5

The pre-master program for a student with a completed polytechnic program in electri-
cal engineering or similar totals to 30 EC and consists of the following units:

Quarter Code Unit ECTS
1 2DL10 Premaster calculus and probability 5
1 2IT60  Logic and set theory 5
2 2INCO  Operating systems 5
2 5LIUO0  Premaster Linear Systems, Signals and Control 5
3 2DE20 Mathematics I 5
4 5XIE0  Computational modeling 5
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26 Pre-master programs

Upon request, an alternative pre-master program Embedded Systems consisting of Q1
and Q2 courses only can be composed for students who prefer to complete the pre-master
program in the first semester. Students interested in pursuing this option should contact the
academic advisor (see Section 1.12.3 for the contact information of the academic advisor).
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Computer Science and Engineering

The Master program in Computer Science and Engineering (CSE) gives a broad view of
computer science from both a scientific and an engineering perspective, and provides am-
ple opportunities for specialization. The program offers three different streams: Software
Science, Systems Science, and Web Science and the possibility to follow a program partly
outside these streams, for instance to prepare for getting a teaching degree. Each stream
has a core program of five courses. There is a large list of stream electives from which you
should choose some courses to prepare for your master project. There is also ample room
in the program to choose electives from outside your stream. Apart from the three streams
there are also two special tracks: Data Science in Engineering and Information Security
Technology. These are described in separate chapters in this document.

3.1 Admission

A Bachelor degree in Computer Science obtained at a Dutch university provides direct ad-
mission to the CSE program. Students with a different degree and from foreign universities
have to apply for admission via the admission committee. Dutch HBO graduates have to
take a pre-master program before they can be admitted, see Section 2.2.

The admission procedure is described in Section 1.6, and the requirements are listed in
the Teaching and Examination Regulations (see Appendix A.1).

3.2 Learning outcomes

A graduate from the master program

is qualified to degree level within the domain of ‘science engineering & technology’;

is competent in Computer Science and Engineering at the scientific Masters degree
level;

is able to conduct research and design independently;

29



30 Computer Science and Engineering

has the ability and attitude to include other disciplines in their research, where neces-
sary;

has a scientific approach to complex problems and ideas;

possesses intellectual skills that enable them to reflect critically, reason and form opin-
ions;

has the ability to communicate the results of their learning, thinking and decision-
making processes at an international level;

is aware of the temporal and social context of science and technology (comprehension
and analysis) and can integrate this context in their scientific work;

in addition to a recognizable domain-specific profile, possesses a sufficiently broad
basis to be able to work in an interdisciplinary and multidisciplinary context. In this
context, multidisciplinary means being focused on other relevant disciplines needed
to solve the design or research problem in question;

has the ability and attitude to seek new potential applications, taking the social context
into consideration.

In addition to these general learning outcomes, CSE graduates should also be experts in the
subarea of computer science that they specialize in.

3.3 Curriculum

The Master program Computer Science and Engineering is a two-year program of 120 ECTS
in total. The academic year is subdivided into two semesters, the fall semester starting in
September, and the spring semester starting in February. It is possible to enter the program
at the start of either semester; however, starting in September is preferred. The program is
only offered as a full time study program.

The CSE curriculum is structured in streams, which provide an organized set of courses
in particular subject areas within computer science. The streams provide guidance for the
directions in which you can specialize, and ensure that you choose a comprehensive and
coherent set of courses. When you enroll to the CSE master you should choose a stream
right away because this determines the list of mandatory courses and the assignment of a
mentor. The streams are:

Software science (Section 3.3.1)
Web science (Section 3.3.2)
Systems science (Section 3.3.3)

Each stream has the same structure, as summarized in the following table.

Units ECTS

CSE mandatory course 5
Stream mandatory courses 20
Stream elective courses 20
Free electives 40
Seminar 5

Master project 30
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Each stream has a number of mandatory courses, and a selected set of elective courses from
which at least 20 EC should be chosen. There is great flexibility in defining the remaining
part of your individual study program from all courses that are offered by the computer
science department (40 credit points). Within this remaining part you should include 15
credit points in international experience if you do not have it yet and are not doing your
master project abroad. To prepare for the master project, you take a seminar course from
one of the computer science research groups. In the following sections, more details for each
of the streams are given.

3.3.1 Software Science stream

Innovative software systems are the driving force behind many exciting developments in
society, industry, and science. However, designing software systems that function correctly,
efficiently and securely, is far from easy. The CSE stream Software Science focuses on the
formal techniques and technology you need for this. You learn model-driven engineering
techniques to increase the quality of computer programs. As a graduate of the stream Soft-
ware Science, you

have in-depth knowledge of techniques needed to model and design efficient and re-
liable software

understand the strengths and weaknesses of these techniques and can apply them in
the appropriate situation, taking limitations of cost, time, and other resources into
account

can analyze existing software systems and understand the fundamental issues in-
volved in software maintenance

Mentor of the Software Science stream aredr. Anton Wijs, dr. Loek Cleophas and dr.
Arthur van Goethem. Prior to the beginning of the academic year you should register for
2IMC96. For further information about mentoring please consult Section 1.12.2.

The following table lists the mandatory courses and stream electives.

[ Unit EC Exam'
CSE mandatory course 5

1 2IMA10  Advanced algorithms 5 w+a
Stream mandatory courses 20

2 2IMP10  Program verification techniques 5  w+a
2 2IMP20  Generic language technology 5 w+a
3 2IMP25  Software evolution 5 w+a
3 2IMD10  Database technology 5 w+a
Stream electives > 20
1,2,30or4 SFC640  Academic Writing in English? 5 w+a
1 2IMM20 Foundations of data-mining 5 a

1 2IMI35  Introduction to process mining 5 a

2 2IMA15 Geometric algorithms 5 a

3 2IMF15  Proving with computer assistance 5  w+a
4 2IMF10  Process algebra 5 w+a
4 2IMD15 Data engineering 5 a

4 2IMV15 Simulation in computer graphics 5 a

continued on next page
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continued from previous page
Quarter Code Unit

EC Exam!

5 2IMG15  Algorithms for geographic data 5 a
Free electives (possibly including internship) 40
Seminar and master project) 35
4or6 Seminar * 5 a
7 and 8 2IMC00  Master project ® 30 a

L w—written exam, a—assignments, o—oral exam.
2 You have to choose at least 20 credit points from this list.

3 Before registering for the SFC640, you must first complete the SFC600 English Placement Test on
Canvas to assess your current level of English. Complete SFC600 at least SIX working days before
the registration deadline. Only if you have positive advice from SFC600 will you be accepted in
SFC640. 90% attendance is required.

* Seminars must be taken from the fourth quarter of your study program onwards. This means
that if you enroll in September, you cannot take the seminars in quarter 2 in your first year, but that
you have to wait until you have entered the second year. If you enroll in February, the seminars are
effectively in the fourth quarter of your study.

® You can only start the master project if your individual study program has been approved by the
Examinations Committee, and if all homologation units (if any) have been completed successfully,
see also Section 3.4.

3.3.2 Web Science stream

Over the past decade the use of web-based systems has exploded. Buying clothes, books,
and DVDs, booking hotels, checking the weather forecast, contacting your friends: all of this
is done on the internet nowadays, and novel web-based applications are developed every
day. The CSE stream Web Science focuses on the technology behind these developments.
In the stream you learn techniques needed to design intelligent and reliable web-based sys-
tems, their role in on-line business and you learn to analyze the use of such systems. As a
graduate of the Web Science stream you

have knowledge of the principles and technologies that drive the Web

have the skills to design effective web-based systems, and to analyze existing web-
based systems and the data generated through their use

can design intelligent information services using semantic-web technology or machine-
learning techniques

have insight into business, privacy and security issues related to web-based systems

If you want to specialize more in the data-analysis aspect of Web Science you should con-
sider the special track on Data Science in Engineering.

Mentors of the Web Science stream are dr. Decebal Mocanu and dr. Joaquin Vanschoren.
Prior to the beginning of the academic year you should register for 2IMC95. For further
information about mentoring please consult Section 1.12.2.

The following table lists the mandatory courses.

Quarter  Code Unit EC Exam'
CSE mandatory course 5
1 2IMA10  Advanced algorithms 5 w+a

continued on next page
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continued from previous page

Quarter Code Unit EC Exam
Stream mandatory courses 20

1 2IMM20  Foundations of data mining 5 a

2 2IMV20  Visualization 5 a

4 2IMM10  Deep learning 5 w+a
4 2IMD15  Data engineering 5 a
Stream electives > 20
1,2,30r4 SFC640  Academic Writing in English? 5 w+a
1 2IMV25  Interactive virtual environments 5 a

1 2IMS25 Principles of data protection 5 w+a
2 2IMS20  Cyberattacks Crime and Defenses 5 w+a
3 2IMM15  Web information retrieval and data mining 5 a

3 2MMD30 Graphs and algorithms 5 w+a
3 2IMV10  Visual computing project 5 a

4 OEM190  Infonomics 5 a
Free electives (possibly including internship) 40
Seminar and master project) 35
4or6 Seminar * 5 a

7 and 8 2IMC00  Master project °® 30 a

L w—written exam, a—assignments, o—oral exam.
2 You have to choose at least 20 credit points from this list.

3 Before registering for the SFC640, you must first complete the SFC600 English Placement Test on
Canvas to assess your current level of English. Complete SFC600 at least SIX working days before
the registration deadline. Only if you have positive advice from SFC600 will you be accepted in
SFC640. 90% attendance is required.

4 Seminars must be taken from the fourth quarter of your study program onwards. This means
that if you enroll in September, you cannot take the seminars in quarter 2 in your first year, but that
you have to wait until you have entered the second year. If you enroll in February, the seminars are
effectively in the fourth quarter of your study.

® You can only start the master project if your individual study program has been approved by the
Examinations Committee, and if all homologation units (if any) have been completed successfully,
see also Section 3.4.

3.3.3 Systems Science stream

High-tech systems are defined by a tight interaction between physical systems and com-
puting systems. They are often called “Cyber-Physical Systems”. They are characterized
by complex architectures and complex interactions between physical sensors and actuators
control, computation, and communication. In the CSE stream Systems Science you study
these new technologies and the process to develop them. Protocols, interfaces and algo-
rithms need to be designed to improve (energy) efficiency and automation. Larger systems
are never built from scratch anymore, but composed from existing building blocks. An
understanding of the essential structures and behaviors of a system - the architecture, laid
down in models - is therefore essential. Models are further used to validate—often us-
ing mathematically based methods—and monitor required qualities (reliability, robustness,
safety, security and privacy), and to drive the implementation. Experimentation and on-
line methods (like self-monitoring) are essential ingredients. As a student graduating in the
stream Systems Science you
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are familiar with the architectures and architectural principles of large-scale software
systems

are capable to apply complex model-based methods required for the rigorous func-
tional and quantitative analysis of system behaviors

understand the role of software—foundations as well as processes and tools—in its
interaction with hardware and sensors in large-scale software-intensive systems.

Mentor of the Systems Science stream is dr. Jeroen Keiren, prior to the beginning of the
academic year you should register for 2IMC94. For further information about mentoring
please consult Section 1.12.2.

The following table lists the mandatory courses.

Quarter Code Unit EC Exam'
CSE mandatory course 5

1 2IMA10 Advanced algorithms 5 w+a
Stream mandatory courses 20

1 2IMF30  System validation 5 w+a
1 2IMF25  Automated reasoning 5 w+a
2 2IMN15 Internet of Things 5 w+a
3 2IMN20 Real-time systems 5 w+a
Stream electives > 20
1,2,30or4 SFC640 Academic Writing in English? 5 w+a
1 2IMN10  Architecture of distributed systems 5 w+a
2 2IMN25 Quantitative evaluation of embedded systems 5  w+a
3 2IMF35  Algorithms for model checking 5 w+a
3 2IMS15  Verification of security protocols 5 w

3 2IMD10 Database technology 5 w+a
4 2IMN35 VLSI Programming 5 a

4 2IMP30  System design engineering 5 w+a
Free electives (possibly including internship) 40
Seminar and master project) 35
4orb Seminar * 5 a

7 and 8 2IMC00 Master project ® 30 a

L w—written exam, a—assignments, o—oral exam.
% You have to choose at least 20 credit points from this list.

3 Before registering for the SFC640, you must first complete the SFC600 English Placement Test on
Canvas to assess your current level of English. Complete SFC600 at least SIX working days before
the registration deadline. Only if you have positive advice from SFC600 will you be accepted in
SFC640. 90% attendance is required.

* Seminars must be taken from the fourth quarter of your study program onwards. This means
that if you enroll in September, you cannot take the seminars in quarter 2 in your first year, but that
you have to wait until you have entered the second year. If you enroll in February, the seminars are
effectively in the fourth quarter of your study.

® You can only start the master project if your individual study program has been approved by the
Examinations Committee, and if all homologation units (if any) have been completed successfully,
see also Section 3.4.
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3.3.4 Free stream

The streams have been set up such that they provide a structured set of courses related to
important topics in computer science. The “free stream” enables you to follow a different
program. In any case you have to take the CSE mandatory course together with the four
mandatory courses from one of the predefined streams (Software Science, Web Science or
Systems Science) but then take a set of electives that does not contain 20 EC from the stream
electives of that stream. You have to ask permission to the Examinations Committee, and
motivate why you cannot set up a desired individual study program that falls within one
of the streams.

A commonly accepted reason for choosing the free stream is to follow a teacher-training
program with courses and other credits from the Eindhoven School of Education (ESoE)
aimed at obtaining a teaching degree (with or without going for a double degree). Instead
of 20 EC in stream electives plus 40 EC in free electives you then take only 15 EC in electives
from your chosen stream plus 45 EC as teacher training program.

3.3.5 Free electives

This section provides a list of courses that are generally recommended for the free electives
space in the curriculum. The list applies to all streams. In principle all master courses
offered at the TU /e can be chosen as free electives so you are not restricted to this list.

Your complete study program including the free electives always requires approval by
the examinations committee. Your mentor will help you to compose a balanced program
that is very likely to be approved.

If you do not (yet) have a degree from another country or at least 15 credit points in
international experience you are strongly encouraged to reserve 15 credits from the room
for free electives to take courses abroad or to do an internship of 15 credits abroad, see
Section 1.7.2. (This does not apply to students taking the teacher training.)

3.3.6 Homologation courses

Some courses may be prescribed or recommended as homologation courses (up to 15 EC)
to make up for deficiencies in former education. This prescription/recommendation is part
of the admission decision.

Upon discussion with your mentor and/or academic advisor and approval by the exam
committee, you might include not more than 15 EC of bachelor-level units as part of the free
electives. It is not possible to follow additional homologation courses in a master program
after a finished pre-master.

Quarter Code Unit EC Exam

1 2IMM20  Foundations of data-mining 5 a

1 2IMN10  Architecture of distributed systems 5 w+a
1 2IMA10  Advanced algorithms 5 w+a
1 2IMV25  Interactive virtual environments 5 a

1 2IMF25 Automated reasoning 5 w+a
1 2IMF30  System validation 5 w+a
1 2IMS25  Principles of data protection 5 w+a

continued on next page
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continued from previous page
Quarter Code Unit
2 2IMS20  Cyberattacks Crime and Defenses
2IMP10  Program verification techniques
2IMA15  Geometric algorithms
2IMN15  Internet of things
2IMI20 Advanced process mining
2IMN25  Quantitative evaluation of embedded systems
2IMV20  Visualization
2IMP20  Generic language technology
2DMTO00  Applied statistics
2IMA25  Exact Algorithms for NP-hard Problems
2IMM15  Web information retrieval and data mining
2IMF15 Proving with computer assistance
2IMN20  Real-time systems
2IMP25  Software evolution
2IMV10  Visual computing project
2IMF35  Algorithms for model checking
2IMS15  Verification of security protocols
2IMD10  Database technology
2MMD30 Graphs and algorithms
2DI70 Statistical learning theory
2IMM10  Deep learning
2IMD15  Data engineering
2IMF10  Process algebra
2IMG10  Topological data analysis
2IMN35  VLSI programming
2IMP15  Software project management
2IMP30  System design engineering
2IMV15  Simulation in computer graphics
2IMNT2  Real-time software development
2DD23 Time-series analysis & forecasting
2IMS10  Physical aspects of digital security
2IMG15  Algorithms for geographic data
Seminars'

2IMS00 Seminar information security technology
2IMAOO  Seminar algorithms
2IMG00  Seminar applied geometric algorithms
2IMMO0  Seminar data mining
2IMIO00 Seminar analytics for information systems
2IMDO00  Seminar databases
2IMNOO  Seminar systems architecture and networking
2IMP00  Seminar software engineering and technology
2IMV00  Seminar visualization
2IMFO0  Seminar formal system analysis

Capita selecta courses/internship?>
2IMF05  Capita selecta formal system analysis
2IMP05  Capita selecta software engineering and technology
2IMS05  Capita selecta security
2IMAO5  Capita selecta algorithms
continued on next page
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continued from previous page

Quarter Code Unit EC Exam
2IMGO05  Capita selecta applied geometric algorithms 5 a
2IMMO5  Capita selecta data mining 5 a
2IMNO5  Capita selecta systems architecture and networking 5  a
2IMV05  Capita selecta visualization 5 a
2IMD05  Capita selecta databases 5 a
2IMI05 Capita selecta analytics for information systems 5 a
2IMC10  Internship? 15 a

! Seminars can be taken from the fourth quarter of your study program onwards. This means that
if you enroll in September, you cannot take the seminars in quarter 2 in your first year, but that
you have to wait until you have entered the second year. Similarly, if you enroll in February, the
seminars in quarter 4 can only be followed in your second year.

2 Capita selecta can only be taken with permission of the responsible lecturer. They can be taken at
any time but typically during the second year of your master study.

3 The internship can be followed only after having obtained permission of the internship coordina-
tor (see Section 1.7.2).

3.4 Final project

The final project of 30 credit points can be completed in any of the research groups in the
CS-division. The practical execution may be performed in industry or a research institute,
in the Netherlands or abroad, as long as a CS staff member is supervising it.

The start of your master project is marked by submitting a completed graduation plan
containing the necessary information on the project (name, place, period, supervisor, and so
on), and stating the fact that you have completed your curricular part of the program (see
Section 1.9). The form must be accompanied by a project description and signed by you,
your supervisor, the head of the relevant specialization and the academic advisor.

You do not need to register for the master project in OSIRIS.

3.4.1 Admission

During the master project, you should be able to work and concentrate on your project
full-time. In practice, however, it turns out to be rather difficult to plan all your curricular
activities and, especially, their success:

If all courses have been completed, permission to start the master project will be
granted.

If more than two courses or 12 EC (whichever is lower) have not been completed, such
permission will not be granted.

In other cases (no more than two courses or 12 EC not yet completed) it depends on
the status of the uncompleted courses whether permission to start the master project
will be granted, and if so, whether it is feasible to work on the project full time.

Courses that are to be taken as homologation units must be completed and passed before
you are allowed to start the master project. Also, be aware that you are not allowed to finish
your project (with presentation and defense) before you have completed all your courses.
For more information, please contact the academic advisor, Academic.AdvisorMCS@tue.nl.
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3.4.2 Planning

Together with your supervisor, you decide on a description of your topic and a global plan-
ning. You also arrange the supervision method, including how often you and your supervi-
sor will meet to discuss progress. The project is concluded with a thesis and a presentation
followed by a defense.

In general, the master project should be completed within 6 months from the start. An
extension to 9 months is possible by discussion with your graduation supervisor. In case of
the supervisor’s approval no further approval is needed for an extension up to 9 months.In
exceptional cases, and only if it is clear that the project can be finished, the exam committee
may allow for an additional 3 months period. It is important to note that the project must
be finished within 1 year. A project not finished within 1 year is automatically cancelled
and graded as “fail”. You then have to start a new project with a different supervisor. The
complete examination regulations can be found on the website.

3.4.3 Confidentiality of MSc thesis

Please visit the Intranet website for information on the confidentiality period of your MSc
thesis.
There are the following three options:

the thesis is public. This is the preferred option. Only public theses can be nominated
for university-broad or national thesis awards, such as KNVI Thesis Prize for Infor-
matics and Information Science or VERSEN MSc thesis award.

the thesis confidential for two years. This option is possible for company-based projects
only.

the thesis is confidential for five years. This option is also possible for company-based
projects only and requires approval of the Graduate program director. Graduation su-
pervisor should submit a motivated request why the extended confidentiality period
is required.

Confidentiality period should be discussed with the company in the beginning of the grad-
uation project. This can prevent unexpected surprises during the project or extra work
incurred on the student due to the need to adjust or rewrite significant parts of the thesis.

3.4.4 Final presentation and defense

The final presentation is public and is held in buildings of Eindhoven University of Technol-
ogy. It is customary that the final presentation takes ca. 30 minutes. The defense following
the presentation, however, is not public; only the student and the assessment committee
(see below) are present unless both parties have no objection to the presence of others.

3.4.5 Assessment

Your final project is graded by an assessment committee. The committee usually consists of
your supervisor, a staff member from your specialization area, and a staff member from one
of the other CS research groups. The supervisor is responsible for forming this committee
at least one month before graduation.

The assessment committee takes the following criteria into account:


https://educationguide.tue.nl/programs/graduate-school/masters-programs/computer-science-and-engineering/regulations/
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Results: Significance of the results versus difficulty of the problem or project
goals.

Report: Structure, completeness, correctness, readability, argumentation.

Graduation presentation: Structure, contents, clarity, contact with audience.

Defense: Argumentation, demonstration of knowledge, competency in dis-

cerning main aspects from details of the project.
Execution of the project: Level of independence, planning, organization, handling dead-
lines and setbacks, level of own contribution.
The actual assessment form used by the committee has a more fine-grained list of criteria
for evaluating the work. Not all criteria are equally important. The assessment committee
decides the relative importance of each criterion to arrive at a final grade. The motivation
for the grade is documented in an assessment report, see the MSc assessment form.

3.4.6 Cum laude regulations

The Examination Committee may award the classification “cum laude” if

the student achieves an average grade of 8.0 or higher for all the study components,
the graduation project must have a grade of 9.0 or higher,
none of the study components may have a grade lower than a 6.0.

The average grade is computed without taking into account the number of EC associated
with the course.

3.4.7 Checklist

The graduation checklist summarizes all the steps required starting with getting your study
program approved and ending with the graduation ceremony.

3.5 Double degree program CSE and SEC

The qualification to teach computer science to senior secondary school pupils is coupled to
the 3TU master program Science Education and Communication (SEC). This program en-
compasses 120 credits. In Eindhoven it is offered by the Eindhoven School of Education
(ESoE). In the Education track of the SEC program, a student specializes in one of four dis-
ciplines: maths, physics, chemistry or computer science. Please note that the SEC program
is completely lectured in Dutch!

BSc graduates in computer science are directly admitted to the SEC-program. So are MSc
graduates from a computer science oriented program; their SEC-program is reduced to 60
credits because of exemptions. For this last category an even shorter route is available by
taking the double degree program, which amounts up to 150 credits. Enrollment is required
for both master programs (one main enrollment and a second enrollment). Certificates will
be granted after completion of the whole program.

Details about the curriculum are available at the ESoE website: http://www.tue.nl/
esoe/.


https://educationguide.tue.nl/programs/graduate-school/masters-programs/computer-science-and-engineering/graduation/forms/
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It is possible to take 45 credits worth of components of the SEC program within the CSE
master. The TU/e strives to have this become sufficient to obtain a teaching qualification
without doing a double degree CSE and SEC master.



Data Science in Engineering

A Master of Science in Data Science in Engineering (DSIE) is a multidisciplinary academic
expert in many aspects of handling data and information. Growing amounts of data will
significantly change the jobs of (future) engineers. A data scientist understands how to
transform data into actionable information that can be used to influence operational pro-
cesses, e.g. reducing waiting times in care processes, improving compliance in banks and
making high-tech systems more robust. To this end the DSE master combines topics from
computer science, mathematics and industrial engineering.

The DSIE master is embedded as a special track within the Computer Science and En-
gineering (CSE) master and the Industrial and Applied Mathematics (IAM) master. There
are two streams, leading to a DSIE master associated with either the CSE or the JAM master
diploma. This document only describes the Computer Science stream of the DSIE master.

After taking some courses, you will probably have a more clear picture of the academic
direction you want to pursue in your studies. If not, you may want to talk to several staff
members or the academic advisor. In the specialization for your subject, there are people
that you may want to be involved with for your final master project (see Section 4.4). In
order to compose a well-balanced program that provides adequate prerequisites for this
project, it is advisable to first choose and consult a project supervisor in the specialization
of your interest before choosing elective courses. As a rule of thumb, you should start your
search for a supervisor and the construction of your individual program no later than at the
end of your first year.

4.1 Admission

A Bachelor degree in Computer Science obtained at a Dutch university provides direct ad-
mission to the DSIE program. Students with a different degree and from foreign universities
have to apply for admission via the admission committee. Dutch HBO graduates have to
take a pre-master program before they can be admitted, see Section 2.3.

Admissions to the DSIiE requires basic working knowledge and skills in the following
subjects, as acquired in approved Bachelors level coursework: logic and set theory (21T60),
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linear algebra (2DE29 or 2DBI00), data modeling and databases (2ID50), calculus-based
statistics and probability (2DI90), and data structures and algorithms (2IL50 and 2ILCO0).
Note that these courses themselves have mandatory prerequisites. Lack of knowledge
in up to three of the indicated subjects can be compensated for during the Masters program.
The admission procedure is described in Section 1.6, and the requirements are listed in
the Teaching and Examination Regulations (see Appendix A.1).

4.2 Learning outcomes

A graduate from the master program

is qualified to degree level in the domain of science, engineering and technology;

is competent in the relevant domain-specific discipline, namely computer science and
engineering;

is capable of acquiring knowledge independently;

approaches computer-science problems in a thorough and scientifically founded man-
ner;

is capable of critical thinking, can reason logically and form opinions;

has design skills, presentation skills, and communication skills;

has insight into the role of computer science in industry, society, and science;

and, in addition to a recognizable domain-specific profile, possesses a sufficiently
broad basis to be able to work in an interdisciplinary and multidisciplinary context.

In addition to these general learning outcomes, a graduate from DSIE

has a broad view of data science;

should be able to understand and develop technology for handling structured and
semi-structured and possibly distributed big data;

should be able to analyse data to draw meaningful conclusions from data, effectively
turning data into value;

should understand the role of data in organisations, enabling the shift towards data-
driven decision making in industry;

should understand legal and social aspects of collecting, owning and manipulating
data.

4.3 Curriculum

The Master track Data Science in Engineering is a two-year program of 120 EC in total. The
academic year is subdivided into two semesters, the fall semester starting in September, and
the spring semester starting in February. It is possible to enter the program at the start of
either semester; however, starting in September is preferred. The program is only offered as
a full time study program.

The DSIE curriculum contains courses from computer science and mathematics. It is
structured similarly to other streams of the Master program Computer Science and Engi-
neering (Section 3.3).
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Units ECTS

CSE mandatory course 5
Stream mandatory courses 25
Stream elective courses 20
Free electives 35
Seminar 5
Master project 30

The following table lists the mandatory courses and stream electives.

Quarter  Code Unit EC Exam!
CSE mandatory course 5

1 2IMA10  Advanced algorithms 5 w+a
Stream mandatory courses 25

2 2DMT00 Applied statistics 5 w+a
2 2IMV20  Visualization 5 a

2 2IMI20  Advanced process mining 5 w+a
3 2DI70 Statistical learning theory 5 w+a
4 2IMD15  Data Engineering 5 a
Stream electives 2 20
1,2,30r4 SFC640  Academic Writing in English3 5 w+a
1 2IMM20  Foundations of data mining 5 a

1 2IMS25  Principles of data protection 5 w+a
1 2IMI35 Introduction to process mining 5 w+a
3 2IMM15 Web information retrieval and data mining 5 a

3 2IMD10  Database technology 5 w+a
4 2DD23  Time-series and forecasting 5 ato
4 2MMS20  Statistic for big data 5 w+a
4 2IMM10 Deep learning 5 w+a
5 2IMG15  Algorithms for geographic data 5 a
Free electives (possibly including internship) 35
Seminar and master project 35
4or6 Seminar * 5 a

7 and 8 2IMC00  Master project ° 30 a

L w—written exam, a—assignments, o—oral exam.

2 You have to choose at least 20 credit points from this list.

3 Before registering for the SFC640, you must first complete the SFC600 English Placement Test on
Canvas to assess your current level of English. Complete SFC600 at least SIX working days before
the registration deadline. Only if you have positive advice from SFC600 will you be accepted in
SFC640. 90% attendance is required.

4 Seminars must be taken from the fourth quarter of your study program onwards. This means
that if you enroll in September, you cannot take the seminars in quarter 2 in your first year, but that
you have to wait until you have entered the second year. If you enroll in February, the seminars are
effectively in the fourth quarter of your study.

® You can only start the master project if your individual study program has been approved by the
Examinations Committee, and if all homologation units (if any) have been completed successfully,
see also Section 3.4.

You can consult mentors when you have questions about picking the right specialization
for your own study program. Mentor of the Data Science in Engineering program are dr.
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Nikolay Yakovets, dr. Michael Burch, dr. Marcel Roeloffzen, and dr. George FletcherPrior to
the beginning of the academic year you should register for 2IMC90; registering for 2IMC90
gives you access to further program specific information, mentoring advice, and we can
reach you for program-related announcements. For further information about mentoring
please consult Section 1.12.2.

4.3.1 Alternative for teacher training stream

Like in the standard CSE program you can reduce the electives from the above list to 10
credits to make room for a 45 credit teacher training program offered by the Eindhoven
School of Education (ESoE).

4.3.2 Free electives

In principle all master courses offered at the TU/e can be chosen as free electives.

Stream electives can be chosen under free electives as well and we do recommend to
take more than the required minimum number of stream electives.

In addition, other courses from the CSE program (Chapter 3; course codes starting
with 2IM...) as well as courses from the Operations Management and Logistics pro-
gram (course codes starting with 1B... and 1C) are recommended. Taking courses from
these programs as free electives gives you a profile as a Data Science “generalist”.

If you have a prior degree or specialization in a different domain, e.g., Physics, Bio-
Technology, HTI, Mathematics, etc., you may consider courses from these programs
as a free elective. Taking courses from these programs as free electives gives you a
profile as a Data Science “specialist”.

Your complete study program including the free electives always requires approval by
the examinations committee. Your mentor will help you to compose a balanced program
that is very likely to be approved.

If you do not (yet) have a degree from another country or at least 15 credit points in
international experience you are strongly encouraged to reserve 15 credits from the room
for free electives to take courses abroad or to do an internship of 15 credits abroad, see
Section 1.7.2. (This does not apply to students taking the teacher training.)

4.3.3 Homologation courses

Some courses may be prescribed or recommended as homologation courses (up to 15 EC) to
make up for deficiencies in former education. This prescription/recommendation is part of
the admission decision. Upon discussion with your mentor and/or academic advisor and
approval by the exam committee, you might include not more than 15 EC of bachelor-level
units as part of the free electives.

It is not possible to follow additional homologation courses in a master program after a
tinished pre-master.
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4.4 Final project

Prior 