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The DSIT international MSc program is offered in English jointly by
« National and Kapodistrian University of Athens (NKUA)

National and Kapodistrian

Dept. of Informatics and Telecommunications, di.uoa.gr
- Biomedical Research Foundation of the Academy of Athens (BRFAA)
: oY DRIFrAA
WWW. b I O a Ca d e my. g r ,“‘& BIOMEDICAL RESEARCH FOUNDATION

- ATHENA Research Center /l

www.athenarc.gr '—I
All are top research institutions with world class faculty ancF"'ENA
great research presence and contributions.
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MSc in Data Science and Information Technologies (DSIT)

Overview
o DSIT offers two specializations in:
1. Big data and Artificial Intelligence
2. Bioinformatics - Biomedical data science
o Duration: 3 semesters (18 months, max 36 months)
o Students must complete 10 courses and a MSc Thesis

o Tuition: graduate students pay nine hundred euros (900 €) per semester, for 3
semesters.

o For more information: dsit.di.uoa.gr or email dg@di.uoa.gr, eliasm@di.uoa.gr
(bioinformatics concentration) kkanavou@di.uoa.gr (administrative assistance)



mailto:dg@di.uoa.gr
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#7% HELLENIC REPUBLIC
(/11 % National and Kapodistrian

\

M*\Egy University of Athens

EST. 1837

MSc in Data Science and Information Technologies (DSIT)

Salient characteristics of the program

©)

DSIT is operating since 2018 and is one of the most popular international MSc
Programs in Greece

Strong interdisciplinary program on two state-of-the-art specializations:
1. Big data and Artificial Intelligence

2. Bioinformatics - Biomedical data science
Small classes and selective: 20 students selected in each specialization

Collaboration of three top research institutes offers the students the opportunity to work
on advanced topics of their choosing

~80% of the instructors are NKUA professors or researchers at the Athena RC or the
Biomedical Research Foundation (all are PhDs)

Mandatory MSc thesis encourages high quality research engagement by the students
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MSc in Data Science and Information Technologies (DSIT)

Application process
o 20 students admitted in each specialization
o Applications accepted until May 30

o Results are announced typically in less than 4 weeks

o Proof of competency in English and Bachelor’s degree in related
field are required

o All application process information available at: dsit.di.uoa.gr
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1. Big Data and Artificial Intelligence

A" E&qunvo

MoOnpata Yroypewtikd

Avéaivon Agdopevwv YYnAnc KAipakog - Big Data Analytics
Yvotnpota Bdoewv dedopevwy - Database Systems
Texvoloyiec ['vwoewv - Knowledge Technologies

Mnyovikr) MaOnon - Machine Learning

B’ E¢&qunvo

MoOnpora Yroypewtika

Nevpwvikd diktva BaBoug - Deep Neural Networks

Awadixtuo Tpaypdrwy - The Internet of Things

Aworyeiplon MeydAwv dedopévwy - Big Data Management

Avaivon kot Emeéepyaoia Eikdvwy - Image Processing and Analysis

- DEPARTMENT OF
d I b INFORMATICS &
TELECOMMUNICATIONS

ECTS

S O O O

ECTS
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1. Big Data and Artificial Intelligence

A" EEaunvo

B

MaoOnpota Emoyng (emAéyston €va) ECTS
AXy6piBpot Opadomoinong - Clustering Algorithms 6
Blootatiotikr) - Biostatistics

Ene€epyacia puoiknc yAwooog - Natural Language Processing

A O O

Kowwvikég IMpoektaoeig twv TexvoAoyiwv 'vwong kou 41 Blopnyovikr Emavaotaon - Social Implications of the

Technologies of Knowledge and 4rth Industrial Revolution

Avcaiduon ypovikwv dedopévwy kot ebpappoyég - Time Series Data Analysis and Applications

Eioaywyn otnv BiomtAnpodopikn - Introduction to Bioinformatics
Oewpia [TAnpodopiag - Information Theory
Oewpio kot AAyopiBpol BeAtiotomoinong - Optimization - Theory and Algorithms

AN O O O O

Eidika O¢pota Meyddwv Agdopévwv kot Texvntric Nonpooivng - Special Topics in Big Data and Artificial Intelligence

Yvvoio (ECTS) 30



VIRENY <

5 University of Athens _1989-2019 S0 vears

e A
| = N

=pe. HELLENIC REPUBLIC
{1 National and Kapodistrian

X

=

1. Big Data and Artificial Intelligence

B" E&qunvo

MaoOnpoata Emioyng (emAéyston €va)

Avéadvon lewpetpikwy dedopévwy - Geometric Data Analysis

Edappoyéc Emotpung Aedopévwy kau Texvoroywwv [TAnpodopiknc otic Nevpoemiotrpeg - Application of Data
Science and Information Technologies in Neurosciences

Edoappoyég Emotnung Aedopévwy kou Texvoroyiwv ITAnpodopiknc otnv latpikr) - Applications of Data

Science and Information Technologies in Medicine

Kouvotopieg Emotnpung dedopevwv & Texvoroywwv [TAnpodopikiic - Innovations in Data Science and

Information Technologies
AAy6piBpot ot Moplakr BioAoyia - Algorithms in Molecular Biology
Mnyowvikr) MaBnon otnyv YroAoyiotikny BioAoyia - Machine Learning in Computational Biology

Opaon Yrnoloylotwy - Computer Vision
Eidika O¢pota Meyddwv Agdopévwv kot Texvntric NonpooiUvng - Special Topics in Big Data and Artificial

Intelligence

v:’|\-n1 a9 (E‘FTC\

DEPARTMENT OF
INFORMATICS &
TELECOMMUNICATIONS

ECTS

S & O O
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2. Bioinformatics — Biomedical Data Science

A" E&dunvo

MoOnpota Yroypewtikd

BloAoyia- Duoioroyia - Biology -Physiology

Eioaywyn otnv BiomAnpodopikn - Introduction to Bioinformatics
Eioaywyr) otn BloteyvoAoyia - Introduction to Biotechnology
Mnyxavikiy MdOnon - Machine Learning

B’ E¢qunvo

MoOnpora Yroypewtikda

AAyopiBpot otn Aopikr) BiomAnpodopikn - Algorithms in Structural Biology
AAyopiBpot otn Mopioxr BioAoyia - Algorithms in Molecular Biology
Mnyavikiy MdBnon otnv YroAoytotikny BioAoyia - Machine Learning in
Computational Biology

Avdivon kot Ereéepyaoio Eikdvwy - Image Processing and Analysis

- DEPARTMENT OF
d b INFORMATICS &
I TELECOMMUNICATIONS

ECTS

AN O O

ECTS
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2. Bioinformatics — Biomedical Data Science

A" Eéaunvo
MaoOnqpora Emidoyrg (va emideyei eva) ECTS
AAy6piBporl Opadomoinong - Clustering Algorithms 6

Blootatiotikr) - Biostatistics

Ene&epyacio puoiknc ylwooog - Natural Language Processing

A O O

Kowvwvikég [Mpoektdoeig twv Teyvoroyiwv I'vwong kot 41 Biopnyavikn Eravdotaon - Social Implications
of Knowledge Technologies and 4rth Industrial Revolution

Avdivon Aedopevwy YUnAng KAipakag - Big Data Analytics

Moploxr MovteAomoinon Blopopiwv - Modeling of Biomolecules

Yvotnuota fdoewv dedopévwy - Database Systems

Texvoloyiec ['vwoewv - Knowledge Technologies

AN & O O O

Ediké 0¢pata BiomAnpodopikrc - Special Topics in Bioinformatics

Yuvoiro (ECSTS) 30
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2. Bioinformatics — Biomedical Data Science

B’ E&qunvo

MoOnjpato Eridoyr)g (emAéyetou évo) ECTS
Avaivon Tewpetpikwv dedopévwy - Geometric Data Analysis 6
Edappoyéc Emotniunc Aedopévwy kot Texvoroyiwv ITAnpodopiknc otigc Nevpoemiotnpeg - 6
Application of Data Science and Information Technologies in Neurosciences

Edappoyéc Emotnunc Aedopévwy ko Texvoroyiwv ITAnpodopiknc otnv latpikny - Applications of 6
Data Science and Information Technologies in Medicine

Kouvotopiec Emiotiiung dedopevwv & Texvoroyiwv [TAnpodopikrc - Innovations in Data Science 6
and Information Technologies

Nevpwvikd Aiktva BaBoucg - Deep Neural Networks 6
Aaryeipion MeydAwv dedopévwy - Big Data Management 6
E1dikd O¢pata BiomAnpodopikic - Special Topics in Bioinformatics 6

Yuvoio (ECTS) 30
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Master’s Thesis

I'" E¢qunvo

MaOnpoarta Yroypewtikd

DEPARTMENT OF
d INFORMATICS &
TELECOMMUNICATIONS

ECTS

Exmovnon petamruyiokng SumAwpatikng epyaciog - MSc Thesis 30

Yuvoio (ECTS) 30
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Conclusion - Why to study at the DSIT graduate program?

Data Science and Artificial Intelligence are among the hottest fields of study

Biomedical Data Science is a rapidly emerging field focusing on Biomedical Big
Data analysis and modeling

DSIT is among the most acclaimed Master’s Programs offered in Greece (with
nstruction in English)

Multidisciplinary faculty of academic professors and researcher institute experts
Highly selective, small classes, cross-disciplinary student body

Large number of offered courses and electives

Extensive research experience through a Master’s thesis (one semester)

DSIT graduates accept high quality jobs or continue their studies at the PhD level
Scholarship opportunities for incoming and registered students

Can also be pursued part-time and is affordable
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We are proud of our students!

Our DSIT graduate student (Bioinformatics - Biomedical Data Science)

Mr Marios Gavrielatos (in collaboration with Konstantinos Kyriakides) won the first
prize in the Cancer Immunotherapy Data Science Grand Challenge held by the Eric
and Wendy Schmidt Center at the Broad Institute of MIT and Harvard, in
collaboration with the Laboratory for Innovation Science at Harvard and other
partners.

Challenge overview: https://Inkd.in/dB2UUZUZ
Host Challenge: https://Inkd.in/dAfTgspP
Challenge 1: https://Inkd.in/dc3u6utr



https://lnkd.in/dB2UUZUZ
https://lnkd.in/dAfTgspP
https://lnkd.in/dc3u6utr

Az HELLENIC REPUBLIC

/\‘”3"‘7? National and Kapodistrian
Vi, University of Athens

EST. 1837

Research Groups participating in the DSIT Program

(Partial List)
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MSc in Data Science and Information Technologies (DSIT)

Knowledge Discovery in

. _social Databases (KDD) Group
retrleva(;x
K D D I-a b data mv!,mgg =  Smart Cities: Monitoring and planning

= Data, web, and text mining

°£i = Social networks
= Data management and data science
|- = Map creation and self-driving car
= i‘ I | AT — ] applications
W -¥uw NP = Time series and GPS trajectories
Mh';::z:elrime o ?lrst St;fy Real-time Traffic analySiS
Estimation Detection Monitoring = Fairness and explainability in Artificial
Contact person: Prof. Dimitrios Gunopulos | dg@di.uoa.gr Intelligence

16/40
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MSc in Data Science and Information Technologies (DSIT)
Algebraic and Geometric Algorithms Lab (EplA)

Laboratory of Algebraic and
Geometric Algorithms

= Scientific and geometric computing

= Deep Geometric Learning

= Structural bioinformatics: 3d structure from NMR (distance) / CryoEM (image) data
= Motion planning and robotics

Contact person: Prof. Yiannis Emiris| emiris@di.uoa.gr
17/40
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MSc in Data Science and Information Technologies (DSIT)
Information Technologies in Medicine and Biology Group

Bioinformatics — Biomedical Data Science
Statistical Signal / Image / Data analysis for biomedical applications
Machine Learning for Systems Biology
Single-cell transcriptomics data analysis methods and tools
Bioimage analysis — algorithms and tools
Bacterial single-cell segmentation, tracking, analytics (BaSCA tool)
Machine/Deep Learning for Drug Discovery
Extracting knowledge from Molecular Dynamics trajectories
Protein structure comparison methods
Mathematical modeling and simulation of biological systems
Neuro-informatics models of the PFC relevant to schizophrenia
Parallel stochastic simulation of large biochemical reaction networks
Digital Twin technologies in Healthcare
Privacy preserving machine learning and simulation methods

Representing single-cell diversity: A Forest of Division

Machine learning for ECOIOgicaI MOde“ng Trees of cell clones in a bacterial cell-movie (video). Data
Wildfires course prediction, simulation, and geo-animation analysis and visualization using our BaSCA tool.
Distributed algorithms for continuous ObjeCt tracking Each division tree captures a cell colony’s proliferation. Branch

Citizens Science methods for Ecological Monitoring colors represent the different colonies growing in the complex

e . . movie (15 in total). Node colors represent cell division times (in
Crowdsourced W_lldf're hOtSpOt detec,tlon usmg Smartphones hours). They vary across tree branches (cell clones) and along
Contact person: Prof. Elias S. Manolakos | eliasm@di.uoa.gr tree levels (cell generations). Each cell is different! G
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MSc in Data Science and Information Technologies (DSIT)

=~ :
o —

I broad & et rids _
/| researcherscontrolled EUDAT .m“'g,?cf{,’,ggg‘,’,“ waytogether . = gg GEANT Share
communities technology Science = high-capacity <= £ = sharingnetwork

ATHENA o s BOEAF ChResearchs S
AR g performance mcomputlng

Workmg ‘”InfraStrUCtures =8 well f emergence programme
e-Infrastructures N apLTUGIUres
g v environments &S
zﬁ§iﬂa""§§a£§:‘l§§¥§§%ﬂ,dé“"b"tedknow'edseres"c‘o‘nf&uﬁém*’ﬂi',‘i!';%m across
°* 8" specific open L '€ bringing FurthermoreN different = Furope facﬂltles 5

\,0/ S hiock & clouds support methodsE S shared € aut

w2
aim =

S il S

foster

Contact person: Dr. Theodore Dalamagas | dalamag@athenarc.gr

Big Data Research Infrastructures

Digital Research Infrastructures
= Data services for Life Sciences

= Data services for Industrial
Biotechnology

Explainable Artificial Intelligence
Scientific databases

Data Web and Information Retrieval
Data interoperability and integration
Bioinformatics

19/40
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Molecular Modeling of Biomolecules with Applications in Al — Dr. Zoe Cournia (BRFAA)
Hands on weekly exercises in computer lab

Hj‘ . : :

%J 35 *  High Performance Computing Basics

éﬁ@&m\‘, o Y 4 *  Molecular Dynamics simulations of proteins
?L*@%J Python workshop with Jupyter notebooks to analyze

T 840 R Molecular Dynamics simulations
«  Chemoinformatics — programming in R

Al 74 : : i i
¢ Ug‘ R, Machine Learning exercises for calculating molecular
3 properties

Computer-aided drug design project with real-life
applications

Class tailored to each student goals
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Artificial Intelligence in Biomedicine and Molecular Epidemiology (BFRAA) N

Y sqp
Topological analysis of Molecular networks, Ontological processing, Semantic - \
Network Clustering, Integrative omics network analysis, Intelligent .. ®
Pharmacogenomic analysis Lowt L
Screening the diversity of the microbial world, Metagenomics, Metatranscriptomics, W r
Host pathogen interactions, Taxonomic/Phylogenetic analysis of metagenomic data, Ve G
Automated characterization of metagenomes o

Number of variants

Clinical Information Mining, Composite Signatures, Al-driven Biomarker analysis

Biomedical Cloud Computing , Biomedical Big Data Automated processing common Vs

Metabolic Network analysis, Metabolomics/ Fluxomics, Large-scale metabolic —
reconstructions, In-silico virtual models impact on proten

Rare variants 1,000s

Known/Annotated with clinical significance

Network topology

Contact person: Res Prof. Aristotelis Chatziioannou| achatzi@bioacademy.gr




Thank you!

dsit.di.uoa.gr
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