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IMToomagaokevAOTIKO HAONUA

Data programming

MODULE OVERVIEW

General
FACULTY/SCHOOL | Economics and Technology
DEPARTMENT | Department of Informatics and Telecommunications
LEVEL OF STUDY | Postgraduate
COURSE UNIT CODE SEMESTER | 2st
dat-pro
COURSE TITLE | Data programming
INDEPENDENT TEACHING ACTIVITIES TEACHIN(‘;N:(E):IIE:‘{‘S( CREDITS
Lectures 3
COURSE TYPE | Background Knowledge
PREREQUISITE COURSES: | None
LANGUAGE OF INSTRUCTION: | English
LANGUAGE OF EXAMINATION/ASSESSMENT: | English, Yes

COURSE WEBSITE (URL)

https://msc-data-science.iit.demokritos.gr/classes/data-programming

LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, the student will be able to

visualuzation) using Python.

Know the basic goals of data science and respective programming requirements.

Know the basics about Python programming (data structures, statements, package handling, etc).
Use numeric processing and data handling with NumPy and Pandas packages

Perform data visualization with Matplotlib and Plotly

Complete a basic data programming project (data gathering, loading, preprocessing, aggregation and

General Competencies

Ability to analyze data information

Ability to make data-driven decisions

Ability of critical thinking
Ability to respect and embrace diversity

Ability to adapt to new challenges

Ability to apply appropriate technologies depending on the task at hand

Ability to collaborate in teams and deliver assignments
Ability to write comrehensive technical reports

Ability to use their intuition and develop creative and inductive thinking

COURSE CONTENT

Python basics

Visualization with Matplotlib and Plotly

Sample project

Introduction to data science and programming requirements

Numeric processing and data handling with NumPy and Pandas



https://msc-data-science.iit.demokritos.gr/classes/data-programming

Teaching Methods-Assessment

MODES OF DELIVERY. | Face-to-face
USE OF INFORMATION AND | Use of ICT in teaching and communication with students.
COMMUNICATION L . - .
In addition, in the eclass articles, audio-visual material of lectures and web addresses
for useful information as well as exercises for students' practice are posted in
electronic form
COURSE DESIGN Activity Semester workload overview
Lectures 15
Laboratory practice 0
Projects 3
Exams 0
Study of lectures material 15
Total 30
STUDENT PERFORMANCE | The course is optional. Only a final optional project is executed at the last day of the
EVALUATION/ASSESSMENT | course.
METHODS .

Suggested Bibliography

https://www.python.org/about/gettingstarted/

https://numpy.org/doc/stable/user/absolute beginners.html

https://pandas.pydata.org/docs/user _guide/10min.html

https://matplotlib.org/stable/tutorials/pyplot.html

https://plotly.com/python/getting-started/



https://www.python.org/about/gettingstarted/
https://numpy.org/doc/stable/user/absolute_beginners.html
https://pandas.pydata.org/docs/user_guide/10min.html
https://matplotlib.org/stable/tutorials/pyplot.html
https://plotly.com/python/getting-started/

IMegiyoappa ota EAAnvika

TFENIKA

NEPITPAMMA MAOGHMATOZX

YXOAH | Owovopiag kat TexvoAoyiag

TMHMA | [IAnpo@opukrig kat TNAETKOW VIOV

EINIMEAO XIMOYAQN | Metamtuylako

KQAIKOX MAGHMATOX EZAMHNO ZIIOYAQN
dat-pro

TITAOX MAOHMATOZX | [Ipoypappatiopds Sedopévwv

AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX EBAO.(I:II:?EAZIAIEZ: TMIETOTIKER
MONAAEX
AIAAXKAAIAX
AwAéEetg 3

TYIOX MAOHMATOZX | svikol umtof&Bpou

INPOAINTAITOYMENA MAOHMATA:

TAQXXA AIAAXKAAIAX kat EEETAXEQN: | AyyAwn

TO MAOHMA ITPOX®EPETAI ZE ®OITHTEXZ | Nau

ERASMUS

HAEKTPONIKH ZEAIAA MAOHMATOZX (URL)

MAOHZXIAKA AITIOTEAEZMATA

MaOnolakd AToteAécpata

Metd v emituxt) oAokApwon Tou pabniuatog, o @ortntig Ba eivat oe Bom vo:

Katavoroet tovg Bacikovs otéXovg TG EMOTHUNG TV SESOHEVWV KL TIG AVTIOTOLXEG TIPOYPALUATIOTIKES
ATIALTH OELG.

I'vwpilel ta Baoikd otoxeia TG Tpoypappatiotikis YAwooag Python (Sopég eSopévwv, SnAmoeLs, XelpLopog
TAKETWY, KATL.).

Xpnowomotel apOuntkn emeepyacia kot xelplopd dedopévwv pe ta Takéta NumPy kat Pandas.

Extelel amekdvion Sedopévwv pe ta makéta Matplotlib kat Plotly.

OAokAnpwvel éva Baotkd TPoOypappa TPoypappatiopol Sedopévwv (ouAdoyn, @optwon, Tpoemneiepyaaia,
ouvdBpolon Kat amelKoVLIon) XPNOLUOTIOLDVTAS TH YAWCSOoQ TIpoypappatiopov Python.

Tevikég IkavoTnTeg

[kavotta 6TV avdAvon kat cvvBeon §edopévav Katl TANPOPOPLOV

[kavotnTa va e@aprolel KatdAAnAeg TexvoAoyies oxeTLcd pe To S00€v TTpOPAN LA
[kavotnta Mymg amo@doewv

[kavotnTa va epydletal opadiKd Kot GUVEPYATIKE

[kavotnTa GUVOEST|G TEXVIKDV AVaLPOpPwV

[kavotnTa doknong KPLTIKNG

TeBaocpds ot SL@OoPETIKOTNTA KAl TTOAUTIOALTIOUIKO TN TA

[kavotnta mapaywyng eEAevBepng, SNILOVPYLKNG KAl ETAYWYLKNG oKEYNG
[kavoTnTa TYNG 0€ VEEG KATAOTACELS KAl TIPOKATOELS

IEPIEXOMENO MAGHMATOX (Course Content)

Ewoaywyn o emotiun edopévwv
Baowd g Python
ApOuntikoi voAoylopol kat emegepyacia Sedopévwv oe NumPy and Pandas

Omtikomoinon SeSopévwv pe Matplotlib and Plotly




. Mapadetypa / project

AIAAKTIKEZ kot MAOHZIAKEEZ ME®OAOI - AZIOAOTHEH

TPOIIOX IAPAAOXHYX | Npdowrno pe mpodowmno

XPHXH TEXNOAOTIQN | Xprion TMNE otn Stdaokalio kAl 0TNV EMIKOWVWVIO e TOUG GOLTNTEC.

IIAHPO®OPIAX KAI ) ; . o . .
ENIKOINQNIQON EruutAéov, oto eclass avaptwvtal oe NAektpovikn popdn dpBpa, OMTIKOOKOUGTIKO UALKO
Staé€ewv kat SLadikTuakeg SLeuBUVOELS yLa XpAOLUES TANPOdOpPieg KABWG KAl AOKATELG
yla tnv e€doknon Twv $oLtnTwv/TpLuv
OPTANQXH AIAAXKAAIAX
ApaoctnpiotnTa doptog Epyaciag Esapijvov
AwaAéetg 15
Epyaotnplaki doknon 0
Exmévnon epyaciov 15
E&étaon 0
MeAétn vAkoy SadéEewv Kat 15
EPYATTNPLAKDV ACKNOEWV
ZUvolo Mabnpatog 30

AEIOAOTHIH ®OITHTON | Mwooa afloddynong: AyyAn
Exmévnon epyaciov

To padnpa eivat TpoatpeTiKo.

ZYNIZTQMENH-BIBAIOTPA®IA

https://www.python.org/about/gettingstarted/

https://numpy.org/doc/stable/user/absolute beginners.html

https://pandas.pydata.org/docs/user _guide/10min.html

https://matplotlib.org/stable/tutorials/pyplot.html

https://plotly.com/python/getting-started/



https://www.python.org/about/gettingstarted/
https://numpy.org/doc/stable/user/absolute_beginners.html
https://pandas.pydata.org/docs/user_guide/10min.html
https://matplotlib.org/stable/tutorials/pyplot.html
https://plotly.com/python/getting-started/

XetpeQvo eEaunvo

Data management

MODULE OVERVIEW

General
FACULTY/SCHOOL | Economics and Technology
DEPARTMENT | Department of Informatics and Telecommunications
LEVEL OF STUDY | Postgraduate
COURSE UNIT CODE | dat-man SEMESTER | 1st
COURSE TITLE | Data management
INDEPENDENT TEACHING ACTIVITIES TEACHIN(‘;N:(E):IIE:‘{‘S( CREDITS
Lectures 3 7,5
COURSE TYPE | Specialization
PREREQUISITE COURSES: | -
LANGUAGE OF INSTRUCTION: | English
LANGUAGE OF EXAMINATION/ASSESSMENT: | English

COURSE WEBSITE (URL) | https://msc-data-science.iit.demokritos.gr/classes/data-

management

LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, the student will be able to
Understand the data management concept, applications, and systems
Understand the different types of data (relational, graph, etc.)

L]
L]
. Implement all stages of designing a database
. Express simple and complex queries

Understand how data are stored and indexed in database management system
Understand the query plan execution engine

Understand the use of transaction management methods

Develop database management systems software

General Competencies

Ability to analyze data information

Ability to apply appropriate technologies depending on the task at hand
Ability to make data-driven decisions

Ability to collaborate in teams and deliver assignments

Ability to write comprehensive technical reports

Ability of critical thinking

Ability to use their intuition and develop creative and inductive thinking
Ability to adapt to new challenges

COURSE CONTENT

Overview & Introduction

Relational data model

Relational algebra

SQL - Simple and complex queries
Relational database design - Normalization
Storage management

Query execution plans




. Graph databases

o Transaction management

. Linked data and anonymity
Case studies, example problems and methods for solving them are presented.

Teaching Methods-Assessment

MODES OF DELIVERY. | Face-to-face
USE OF INFORMATION AND | Use of ICT in teaching and communication with students.
COMMUNICATION L . o .

TECHNOLOGY In addition, in the eclass articles, audio-visual material of lectures and web addresses
for useful information as well as exercises for students' practice are posted in
electronic form

COURSE DESIGN Activity Semester workload overview
Lectures 39 hours
Study/analysis of bibliography 39 hours
Projects 52 hours
Non-directed study 52 hours
Presentation of projects 5.5 hours
Total 187.5
STUDENT PERFORMANCE | Evaluation language: English
EVALUATION/ASSESSMENT . .
METHODS Programming assignments (G/E)

Written examination (G/E)

The students of the course need to implement two compulsory programming
assignments during the semester and present their work at the end of the semester.

The final grade is calculated as follows:
FG =50% * (average grade of assignments) + 50% * (written examination)

A relevant reference is available on the course website (course information-policy)
(https://eclass.uop.gr/courses/790/)

Suggested Bibliography

Proposed books:

ed., 2009.

. H. Garcia-Molina, J. D. Ullman, and J. Widom. Database Systems: The Complete Book, Pearson Prentice Hall, 2nd

. R. Elmasri and S. Navathe. Fundamentals of Database Systems, Pearson Prentice Hall, 7th ed., 2016.
Additional material is available at the eclass of the course.




IMegiyoappa ota EAAnvika

NEPIFPAMMA MAOHMATOZ

TENIKA
YXOAH | Owovopiag kat TexvoAoyiag
TMHMA | [IAnpo@opukrig kat TnAETKOW VIOV
EINIMEAO EIMOYAQN | Metamtuylako
KQAIKOX MAOHMATOX | 790 EEAMHNO XIIOYAQN | 1o
TITAOX MAGHMATOX | Awxyeipion edopévav
AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX EBAOXI:;AZIAIEZ MNIXTQTIKEXZ
AIAAXKAAIAX MONAAEZ
AwoAéEetg 3 7,5
TYIOX MAOHMATOZX | EiSikevong
ITPOAITAITOYMENA MAOHMATA: | -
TFAQITA AIAAXKAAIAY kat EEETAZEQN: | AyyAwn
TO MAOHMA IIPOX®EPETAI ZE ®OITHTEX | Nat

ERASMUS

HAEKTPONIKH ZEAIAA MAGHMATOZX (URL)

https://msc-data-science.iit.demokritos.gr/classes/data-

management

MAOHZXIAKA AITIOTEAEZMATA

Ma6notakd ArtoteAéopata

Me tnv emiTuyT 0A0KANPWON TOL Habnuatog o @ottnTig / N @oltitpla Ba eivat og Béomn va

Katavoei tnv évvola, Tig e@appoyés, kat Ta cuotripata Staxeiptong SeSopévwv

Katavoei toug Stapopeticotg TOmoug Sedopévwy (oxeoLlakd, ypagwy, K.a.)

YXototel 6Aa ta otadia oxediaons i Baong Sedopévwv

Ex@palel amid kat cOvOeTa epwTinata

Katavoei mwg amobnkedovtal kat evpetnplomolovvtal ta dedopéva o€ éva oVotnpa Siaxeipiong (Baocewv)
SeSopevwv

Katavoei to mAGvo ekTéAeon§ VOGS EpWTILATOG

Katavoei t xprion pebddwv Siayeipiong cuvarlaywv

Avamtiooel AoyLopKo TIov xpnotpoToteital amnd cvothpata Staxeipiong (Bdoewv) Sedopévwv

Fevikég IkavoTnteg

AauBavovtag unmoyn TLG YEVIKES LKAVOTNTEG TTOU TIPETIEL VA EXEL QUTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG QVaypaQOVTAlL OTO
MNapdptnua AutAwuatoc kat mapatidevral akoAovdwe) o€ moLa / OLEG QTG AUTEC ATTOOKOTEL TO puadnua;.

[kavotnTa avéAuong SeSopévwy Kat TANPOQOPLOV

[kavotnTa xprong KatdAANAwyv TEXVOAOYL®V

[kavotta Mmg amo@doswv yia tnv Staxeiplon edopévwv

[kavotnTa cuvepyasiag ylo TV EKTTOVNON ORASIK®OV EPYATLOV

[kavotnTa 6UVTAENG 0AOKAN PWUEVWV TEXVIKMV AVOPOPDV

[kavotnTa KpLTikig okéymg

[kavotnTa va xpnotpomotovv tn Staiobnor) Toug kat va avamticoouv SNULOVPYIKT KAl ETaywYLKr oKEY
[kavOTNTA TPOCAPROYNG OE VEEG TIPOKAT|OELS

NEPIEXOMENO MAGHMATOX

Emiokommon & Etcaywyn

MovTtédo oxeolakmv SeSopévwv

Txeolakn GAyeBpa

SQL - AmAd kat cVvBeTa EpWTHHATA

Txedlaopog Baong Sedopévwy - Kavovikomoinon
Awxyeiplon amoBrjkevong




[TAGvo ekTEAEONG EPOTNUATWV
Awxyeipion cuvarday®v
Bdaoeis SeSopévwy yia edopéva ypa@wv
o Tuvdedepéva edopéva kat avwvupio
[apovoialovtal TEPITTWOLOAOYIKES peAéteg, mapadeiypata mpoBAnpdtwy kat péfodot emiluomng Tous.

AIAAKTIKEZ kot MAOHZIAKEEX ME®OAOI - AZIOAOTHEH

TPOMNOZ NAPAAOZHZ

MPOCWTO LE MTPOCWTIO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI
EMIKOINQNIQN

Xprion TIME otn St8aockalio kAt 0TNV EMIKOWVWVIO e TOUG GOoLTNTEC.

EmumAéov, oto eclass avaptwvtal og nAeKTpovikn popdr apBpa, OmTLKOAKOUGTLKO UALKO
Staé€ewv kat SLadkTuakeg SLeuBUVOELS yLa XpAOLUES TANPOdOPieg KABWG KAl AOKAOELG
yla tnv e€doknon Twv ¢oLtnTwv/TpLuv

OPTrANQZH AIAAZKAAIAZ

ApaosTipiéTnta Doptog epyaciag e&auivov
AwAéerg 39 wpeg

MeAétn kat avdAvon BiBAoypagiag 39 wpeg

Exmévnon epyaciov 52 wpeg

Avtdvoun perém 52 wpeg

[apovciaon epyaciov 5,5 wpeg

TUVoAo 187,5

AZIONOrHZH @OITHTQN

Mwooa agloAdynong: AyyAkn
Exkmdvnon epyactwv (E/A)
Tehwn yparmr e€étaon (E/A)

OL dountég tou poBNUATOG TIPEMEL VO EKMOVACOUV  SUO  UTIOXPEWTLKES
T(POYPOAUUATIOTIKEG EPYOCLEG KATA TN SLAPKELD TOU EEAUAVOU KaL VO TTAPOUCLACOUV TNV
£pyaocia Toug 0To TéAoG Tou e€apvou.

0 teAkd¢ Babuog uroloyiletal we €€/G:
TB =50% * (uécog BaBuog epyaciwyv) + 50% * (ypartn e€étaon)

SXETIKN avadopd UTIAPXEL OTNV LoTOooEAISa Tou padnpatog (mAnpodopieg-moALTKr ToU
pnabnparoc) (https://eclass.uop.gr/courses/790/)

ZYNIZTQMENH-BIBAIOTPA®IA

[Ipotewopevn BiBAoypapia:

ed., 2009.

. H. Garcia-Molina, J. D. Ullman, and J. Widom. Database Systems: The Complete Book, Pearson Prentice Hall, 2nd

. R. Elmasri and S. Navathe. Fundamentals of Database Systems, Pearson Prentice Hall, 7th ed., 2016.
[IpdoBeto VAKO uTtdpxeL Stabéoipo oo eclass Tov pabipatog.




Large-scale statistical methods

MODULE OVERVIEW

General
FACULTY/SCHOOL | Economics and Technology
DEPARTMENT | Department of Informatics and Telecommunications
LEVEL OF STUDY | Postgraduate
COURSE UNIT CODE SEMESTER | 1st
lar-sca-stat
COURSE TITLE | Large scale statistical methods
INDEPENDENT TEACHING ACTIVITIES TEACHIN(‘;N:(E):IIE:‘{‘S( CREDITS
Lectures 3 7,5
COURSE TYPE | Specialization
PREREQUISITE COURSES:
LANGUAGE OF INSTRUCTION: | English
LANGUAGE OF EXAMINATION/ASSESSMENT: | English
COURSE WEBSITE (URL) | https://eclass.uop.gr/courses/570/

LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, the student will be able to

(] describe the basic principles of Bayesian inference and the notion of posterior and prior probabilities,

(] apply and evaluate various estimation methods such as the Point estimation method, the hypothesis testing
method as well as the MAP Rule, the Bayesian least mean squares estimation method and the
Bayesian linear least mean squares estimation method.

(] Describe, apply and compare in real scenarios various conjugate distributions both for discrete and continuous

random variables.

describe and apply linear regression methods in real scenarios.

solve problems with the aid of binary hypothesis testing.

(] describe, solve and evaluate multivariate problems with the aid of Markov Chain Monte Carlo (MCMC)

algorithms and Bayesian networks.

General Competencies

The course aims at the following competences:

(] Individual/independent work (via individual projects given to students during the academic semester)
(] Decision-making
(] Group/Team work (via a research project given to students)
[ Critical thinking
COURSE CONTENT

Review on basic probability theorems
Discrete and continuous random variables

OO N U W

Bayesian inference and the posterior distribution
Point estimation, hypothesis testing, and the MAP Rule
Bayesian least mean squares estimation

Bayesian linear least mean squares estimation
Statistical inference

Classical parameter estimation

Linear regression

10. Binary hypothesis testing
11. Significance testing

10



12-13. Introduction to multivariate models
Case studies, example problems and methods for solving them are presented.

Teaching Methods-Assessment

MODES OF DELIVERY | Face-to-face
USE OF INFORMATION AND | Use of ICT in teaching and communication with students.
COMMUNICATION In addition, in the ecl icl d web add f ful inf i 11
TECHNOLOGY | ™2 .mon, in the eclass artl? es and we a. resses o‘r useful information as well as
exercises for students' practice are posted in electronic form.
COURSE DESIGN Activity Semester workload overview
Lectures 39 hours
Study/analysis of bibliography 39 hours
Projects 52 hours
Non-directed study 52 hours
Presentation of projects 5.5 hours
Total 187.5
STUDENT PERFORMANCE | Evaluation language: English
EVALUATION/ASSESSMENT NE . 100
METHODS ) Exercises (10%)
2) Final project (40%)
3) Final exam: (50%) (grade >= 6)
A relevant reference is available on the course website (course information-policy)

Suggested Bibliography

Academic Press, 2015.

(] J. Brownlee, Probability for Machine Learning - Discover how to harness uncertainty with Python, Machine
Learning Mastery Pty. Ltd.: Vermont, Australia, 2019.

(] J. Kruschke, Doing Bayesian data analysis: A tutorial with R, JAGS, and Stan (2.ed.). Amsterdam: Elsevier,

D. Barber, Bayesian Reasoning and Machine Learning. Cambridge University Press, 2012.
D. Larose and C. Larose, Data mining and predictive analytics. Hoboken, NJ: Wiley, 2015.

11



IMegiyoappa ota EAAnvika

TFENIKA

NEPITPAMMA MAOGHMATOZX

YXOAH | Owovopiag kat TexvoAoyiag

TMHMA | [IAnpo@opukrig kat TNAETKOW VIOV

EINIMEAO XIMOYAQN | Metamtuylako

KQAIKOX MAOHMATOX | lar-sca-stat EZEAMHNO ZIIOYAQN

TITAOX MAOHMATOZX | ItatioTikeg pébodol peyding kAipakog

AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX EBAO:[;AZIAIEE MNIXTQTIKEXZ
MONAAEX
AIAAXKAAIAX
AwAéEetg 3

TYIIOX MAGHMATOX | EiSikevong

INPOAINTAITOYMENA MAOHMATA:

TAQXXA AIAAXKAAIAY kat EEETAXEQN: | AyyAwn

TO MAOHMA IIPOX®EPETAI ZE ®OITHTEXZ | Nau

ERASMUS

HAEKTPONIKH XEAIAA MAGHMATOX (URL) | https://eclass.uop.gr/courses/570/

MAOHZXIAKA AITIOTEAEZMATA

Mafnolakd AToteAécpata

Me tnyv emiTuyr) 0A0KANPpWON TOL Habnuatog o @ottnTig / N @ortitpla Ba eivat og Béon va

[eprypdepet Ti§ Baoikeg apyés g MmeboLlavi§ CUPTIEPAOUATOAOYING KaL TNV £VVOLA TWV €K TWV TPOTEPWV
(prior) kat ek Twv VoTépwV (posterior) TOavoTHTWV.

E@appolet kat alodoyei Sta@opes ne®ddoug ektipnong 6mws tn pébodo ektiunong onpeiwy, tn péBodo Sokiurng
umoBéocewv kaBmg kal tov kavova MAP, ™ Mmebolavr) pébodo ektipnong péowv eAaxioTwv TETPAYDVWV
KaBw¢ katL ™ Mmevoavr) péBodo eKTIUNONG YPUUIK®OV HECWV EAXYIOTWVY TETPAYDVWV.

[eprypdepel, e@apudlel KoL GUYKPIVEL 08 TIPAYHATIKA oevapla SLd@opeg cLIeVYUEVEG KATAVOUEG TOGO YL
SlakpLtég 600 Kat ya ouvexels Tuyaieg peTafAnTES.

[eprypdepet kat e@appdlel pedd80vG ypappkng TaAvEpounonG o€ TPAYUATIKA GEVAPLA.

EmlVel poBAnpata pe ) forybeia Suadikmv Sokipumv vtofécewy.

[eprypdepet, emAvel kat a&loAoyel Ta ToAVTIApayovTIKA TTpoPAnpata pe ) Borbeia akyopibuwv Markov Chain
Monte Carlo kat Suiktdwv Bayesian.

Tevikég IkavotnTeg

OL LKAVOTNTEG OTLG OTIOLEG ATTOOKOTIEL TO LABN P eival oL akOA0VOEG:

Avtdvoun gpyacia (LECW TWV ATOUKDOV EPYACLOV TIOU §{VOVTAL GTOVUG QOLTNTEG 0TO akadnpaiko eEaunvo)
Aym amopdoewv

Opaduwn epyaocio (LEow KOG EPEVYNTIKIG EPYATiag OV S{VETAL GTOUG POLTNTES)

Kpitikn okélm

IEPIEXOMENO MAGHMATOX (Course Content)

1. Avackommon twv Bactkmv Bewpnpdtwy ¢ mavobewpiog

2. AlakpLTég Kat cuveyeis Tuxaies petafBAntég

3. MmteboLavy CUPTIEPAGLATOAOYIO KOLT) EK TWV VOTEPWV KATAVOUN

4. Mé60680g extipnong onpeiwv, péBodog Sokiurg voBécewv Kat o kavovag MAP
5. Mmtebotavn péBodog extipnong péowv eAayioTwy TETpay®vwV

6. Mmtebolavn pEB0S0G EKTIUNONG YPUUUK®OV HECWV EAXX{OTWV TETPAYDVWV
7. LTATIOTIKY) CUUTIEPATUATOAOY

8. KAaoowkn extipnon mapapétpwy

9. Fpapptkn ToAwvSpounon

10. YroBéoelg Suadikmv SoKLmv

11.’EAeyx0G onpavtikdtnTog

12



12-13. Elcaywyr oTa TOAUTIAPAYOVTIKA HOVTEAQ.

[apovotalovtal HEAETEG TIEPITTWOEWY, Tapadelypoata kat péfodot yia tnv emiduot) Toug.

AIAAKTIKEZ kot MAOHZIAKEEX ME®OAOI - AZIOAOTHEZH

TPOIIOX [IAPAAOXHE | [IpéowTo [e TPOCWTO
XPHXH TEXNOAOTIQN | Xprion TIE otn SiSackadio kKat 6TV EMKOWVWVIX ILE TOUG POLTNTES.
HAHPO®OPIAZ KAI . ) . o .
ENMKOINONION EmumAéov, oTo eclass avaptwvtal 0€ NAEKTPOVIKI HOP@T) ApBpa, OTITIKOXKOUOTIKO
VALKO SLadéEewv Kat SLadkTuakég SLevBUVOELS yLa Xp1OLULES TIANPO@OPIeG KaB K Kat
QOKNOELG VLA TNV EEACKN 0T TWV POLTNTWV/TPLOV
OPTANQXH AIAAXKAAIAZ Apaostnpétnra PoptTog epyaciag éapjvov
AwxAéerg 39 wpeg
MeAétn kat avdAvon BiBAoypagiag 39 wpeg
Exmévnon epyaciov 52 wpeg
Avtdvoun perém 52 wpeg
[apovciaon epyaciov 5,5 wpeg
TUvoAo 187,5
AEIOAOTHIH ®OITHTON | Mwooa afloddynong: AyyAn

1) Aoxnoes (10%)
2)  Telwo project (40%)
3) Telwés etetdoets (50%) (Babuog >=6)

Txet ava@opd givat Stabéotun oTov LoTOTOTO TOU Habnuatog

ZYNIZTQMENH-BIBAIOTPA®IA

Academic Press, 2015.

® ] Brownlee, Probability for Machine Learning - Discover how to harness uncertainty with Python, Machine
Learning Mastery Pty. Ltd.: Vermont, Australia, 2019.

® ] Kruschke, Doing Bayesian data analysis: A tutorial with R, JAGS, and Stan (2.ed.). Amsterdam: Elsevier,

®  D.Barber, Bayesian Reasoning and Machine Learning. Cambridge University Press, 2012.

® D.Larose and C. Larose, Data mining and predictive analytics. Hoboken, NJ: Wiley, 2015.
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Machine learning

General

MODULE OVERVIEW

FACULTY/SCHOOL | Economics and Technology

DEPARTMENT | Department of Informatics and Telecommunications

LEVEL OF STUDY | Postgraduate

COURSE UNIT CODE | mac-lea SEMESTER | 1st

COURSE TITLE | Machine learning

INDEPENDENT TEACHING ACTIVITIES WEEKLY CREDITS
TEACHING HOURS

Lectures 3 7,5

COURSE TYPE | Specialization

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION: | English

LANGUAGE OF EXAMINATION/ASSESSMENT: | English

COURSE WEBSITE (URL) | https://eclass.uop.gr/courses/791/

LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, the student will be able to

Define key concepts and principles in machine learning, including supervised and unsupervised learning, feature
engineering, and model evaluation.

Implement and evaluate various supervised learning algorithms such as linear regression, decision trees,
support vector machines, for classification and regression tasks.

Apply unsupervised learning techniques, including clustering algorithms (e.g., k-means) and dimensionality
reduction methods (e.g., PCA), to discover patterns and relationships in data.

Assess the performance of machine learning models using appropriate metrics.

Select and justify the choice of models based on their performance characteristics.

Demonstrate the ability to preprocess and engineer features to improve model performance.

Apply techniques for feature selection to enhance model interpretability and efficiency.

Comprehend ensemble learning techniques such as bagging and boosting.

Implement ensemble models, such as random forests and gradient boosting, to improve predictive performance.
Identify and address common challenges in machine learning, including overfitting, underfitting, and bias in
models and apply techniques such as regularization and cross-validation to mitigate these challenges.
Collaborate on projects that involve end-to-end machine learning pipelines, from data preprocessing to model
deployment.

General Competencies

Ability to analyze data information

Ability to apply appropriate technologies depending on the task at hand
Ability to make data-driven decisions

Ability to collaborate in teams and deliver assignments

Ability to write comprehensive technical reports

Ability of critical thinking

Ability to respect and embrace diversity

Ability to use their intuition and develop creative and inductive thinking
Ability to adapt to new challenges

14



COURSE CONTENT

Introduction to machine learning
Decision trees

Linear Regression

Logistic Regression

KNN_Clustering & Evaluation metrics
Applied Machine Learning

Support Vector Machines

Ensembles

Feature Selection

Naive Bayes

Sampling

Advice for applying machine learning

Case studies, example problems and methods for solving them are presented. In addition, a large number of mini-projects
and example python notebooks are given, demonstrating the basic concepts of each lecture.

Teaching Methods-Assessment

MODES OF DELIVERY | Face-to-face

COMMUNICATION TECHNOLOGY

USE OF INFORMATION AND | Use of ICT in teaching and communication with students.

In addition, in the eclass articles, audio-visual material of lectures and web addresses for
useful information as well as exercises for students' practice are posted in electronic

form
COURSE DESIGN Activity Semester workload overview
Lectures 39 hours
Study/analysis of bibliography 39 hours
Projects 52 hours
Non-directed study 52 hours
Presentation of projects 5.5 hours
Total 187.5
STUDENT PERFORMANCE | Evaluation language: English
EVALUATION/ASSESSMENT i .
METHODS Written assignments (G.E.)

Mwooa agloAdynong: AyyAkn

1)  Excercise (10%)
2)  Fianl project (40%)
3)  Exams (50%)

A relevant reference is available on the course website (course information-policy)

https://eclass.uop.gr/courses/791/

Suggested Bibliography

Hal Daumé, A Course in Machine Learning

Shai Shalev-Shwartz and Shai Ben-David, Understanding Machine Learning: From Theory to Algorithms
Christopher Bishop, Pattern Recognition and Machine Learning. Springer 2007.

Jason Brownlee, Machine Learning Mastering with Python

Artificial Intelligence: A Modern Approach. (Third edition) by Stuart Russell and Peter Norvig

Jason Brownlee, A Gentle Introduction to the Gradient Boosting Algorithm for Machine Learning
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IMegiyoappa ota EAAnvika

TFENIKA

NEPITPAMMA MAOGHMATOZX

YXOAH | Owovopiag kat TexvoAoyiag

TMHMA | [IAnpo@opukrig kat TNAETKOW VIOV

EINIMEAO XIMOYAQN | Metamtuylako

KQAIKOX MAOGHMATOX | mac-lea EZEAMHNO ZIIOYAQN

TITAOZ MAGHMATOE | Miyavixi pdénon

AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX EBAO.(I:II:?EAZIAIEE TMIETOTIKER
MONAAEX
AIAAXKAAIAX
AwAéEetg 3 7,5

TYIIOZ MAOGHMATOX | EiSikevong

INPOAINTAITOYMENA MAOHMATA:

TAQXXA AIAAXKAAIAY kat EEETAXEQN: | AyyAwn

TO MAOHMA ITPOX®EPETAI ZE ®OITHTEXZ | Nau

ERASMUS

HAEKTPONIKH XEAIAA MAGHMATOX (URL) | https://eclass.uop.gr/courses/791/

MAOHZXIAKA AITIOTEAEZMATA

MaOnolakd AToteAécpata

Me tnv emiTuyr) 0AoKANpwoN Tov pabnuatog o @ottnTig / N @oltitplx Ba eivat og Béon va

KaBopioel Baoikés Evwoleg kKat apxEG TNG UNXAVIKNS LaBnong, cupmepapufavopévng e emBAETOLEVNG KaL un
emBAemtopeVN G HaBNoNG, TG Tipo-emeepyaciag SeSopévwv Kat TG afloAdynong LOVTEAWY.

E@appooel kat aflodoynoel Std@opoug aiyoptdpous emiBAemopevns nadbnong, 0Tws ypappkn taAvdpounon,
Sévtpa amopdoewv, SVMs, ywa epyacieg Tagvounong kat toaAvSpopunons.

E@appooel texvikés un emPAemopevns nadbnong, ovpumeplapfavopévwv adyopibuwyv opadomoinong (m.x., k-
means) kot peBodwv peiwong Staotdoewv (.. PCA), yia va avakaAv el potifa kat oxéoelg ota Sedopéva.
A&lodoynoeL TNy amoOS00n TWV LOVTEAWY UNYAVIKNG HLAON OGNS XPTOLLOTIOLOWVTAG KATAAANAEG LETPTOELG.
EméEel kat attiodoyrioel v Aoy TV HOVTEAWY HE BAON TA XOAPAKTNPLOTIKA TG ATTOS006NG TOUG.
EmiSetkviouy v tkavdtnta mpo-emegepyaciog Kat EMA0YNG XAPAKTNPLOTIKGOV yia T BeATiwon TG amédoong
TOU HOVTELOV.

E@appocouv Texvikég yla tny €MA0YY) XAPAKTNPLOTIK®OV Yot Vot BEATLOGOVV TNV EPUNVEVTIKOTNTA KAl TNV
QATOTEAECHATIKOTTA TOV HOVTEAOUL.

Katavorioouv povtéda ensembles, 6Ttwg to bagging kat to boosting.

E@appocouv povtéda ensembles, 6mwg random forests kat gradient boosting, ywx va Bedtidoouvv v
TIPOYVWOTIKY ATtO800T TWV LOVTEAWV.

[Ipoodlopicovy Kot QVTIHETWTIIGOUV KOLWEG TIPOKANCELS GTN pnxaviky padnom, cvpmeplapfavopuévng tov
overfitting, underfitting, kot tng pepoAnPiag Twv povtédwv KatL eQapuocovy TeXVIKEG OTIwS To regularization
aKL To cross-validation yia Tov HETPLOOIO QUTWOV TWV TIPOKA CEWV.

Tuvepyaotolv o€ épya Tou TEpAaUBEvouv dAa Ta 0TASIA EQAPOYTG LOVTEAWY UNXAVIKNG ndBnong, amod Ty
mpo-enefepyacia SeSopuévwv £we TNy avamTun kat TV afloAdynon HovTEAWV.

Tevikég IkavotnTeg

[kavotta 6TV avdAvon kat cOvBeon §edopévav Kat TANPOPOPLOV

[kavotnTa va e@aprolel KatdAAnAeg TexvoAoYies oXeTLKG Pe TO §00EV TTpOPRAN LA
[kavotnta Mymg amo@doewv

[kavotnTa va epydletal opadiKd Kot GUVEPYATIKE

[kavotnTa GUVOEST|G TEXVIKDV AVaLPOPwV

[kavotnTa dokNnong KPLTIKNG

TeBaopds otn SLa@OoPETIKOTNTA KAl TTOAUTIOALTIOUIKO TN TA
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[kavotnTa Tapaywyng eEAevBepnG, SNILOVPYLKNG KAl ETAYWYLKNG OKEYNG
[KkavOTNTA TPOCAPROYNG OE VEEG KATAOTTATELS KAL TIPOKANOELS

IEPIEXOMENO MAGHMATOX (Course Content)

Ewoaywyn ot unyaviky padnon
Aévtpa amdé@aonog

Linear Regression

Logistic Regression

KNN_Clustering & pétpa afloAdynong
Applied Machine Learning

Support Vector Machines

Ensembles

Emiloyn xapaktnplotikmv

Naive Bayes

Sampling

ZUHBOVALG YL TNV EQAPHOYY TNG HNXAVIKYG pdBnoNg

MeAéteg mepintwong, mapadelyporta kat péfodol yia emilvon Twv avwtépw Tapovotalovtat otig Stadegels. Emmpdobeta,
Sivovtat ToAAG tapadelypata Tpoypappatiopol Kat eQapuoy®y otn yAwooa Python mou mapovoialovv tig Bacikég
£vvoLeg TIou SL18doKovTaL

AIAAKTIKEZ kot MAOHZIAKEEZ ME®OAOI - AZIOAOTHEZH

TPOIIOX [TIAPAAOXHE | [IpéowTo pe TPOCWTO

XPHXH TEXNOAOTIQN IAHPO®OPIAXZ

KAI EINIKOINQNIQN

EOLTNTWV/TPLOV

Xprion TIE otn StSackadio KL 0TV EMKOWV®WVIX HE TOUG POLTNTES.

EmmAéov, oto eclass avaptwvtat oe mAekTpoviky pop@1n &pbpa,
OTITLKOAKOUOTIKO VAKO Stadé€ewv kat Stadiktvakés Slevbivoels yua
XPNOWES TANPOPOPIEG KABMG KAl AOKAOELS YA TNV €EACKNOT TWV

OPTrANQXH AIAAXKAAIAXZ ApaosTipiéTnta

Doptog epyaciag e&auivov

AwxAéelg 39 wpeg
MeAétn kot avdAvon BiBAoypagiag 39 wpeg
Exmévnon epyaciov 52 wpeg
Avtdvoun perém 52 wpeg
[apovoiaon epyaciav 5,5 wpeg
TUVoAo 187,5

AZIOAOTHZIH ®OITHTQN | Mbooa afloAdynong: AyyAwkn

1) Aoknon (10%)
2)  Telwo project (40%)
3) Telwég e€etdoeis (50%)

https://eclass.uop.gr/courses/791/

Txetwn ava@opd eivat Stabéotpun oTov LoTOTOTO TOU Habnuatog

ZYNIZTQMENH-BIBAIOTPA®IA

Hal Daumé, A Course in Machine Learning

Shai Shalev-Shwartz and Shai Ben-David, Understanding Machine Learning: From Theory to Algorithms

Christopher Bishop, Pattern Recognition and Machine Learning. Springer 2007.

Jason Brownlee, Machine Learning Mastering with Python

Artificial Intelligence: A Modern Approach. (Third edition) by Stuart Russell and Peter Norvig

Jason Brownlee, A Gentle Introduction to the Gradient Boosting Algorithm for Machine Learning
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Big data mining

General

MODULE OVERVIEW

FACULTY/SCHOOL | Economics and Technology

DEPARTMENT | Department of Informatics and Telecommunications

LEVEL OF STUDY | Postgraduate

COURSE UNIT CODE | big-dat-min SEMESTER | 1st

COURSE TITLE | Big data mining

WEEKLY

INDEPENDENT TEACHING ACTIVITIES
TEACHING HOURS

CREDITS

Lectures 3 7,5

COURSE TYPE | Specialization

PREREQUISITE COURSES: | Fundamentals and Background on probability, statistics, vector
arithmetics

LANGUAGE OF INSTRUCTION: | English

LANGUAGE OF EXAMINATION/ASSESSMENT: | English

COURSE WEBSITE (URL) | https://msc-data-science.iit.demokritos.gr/classes/big-data-
mining

LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, the student will be able to

[ Have a good unerstanding on structured and unstructured data analysis

(] Perform exploratory data analysis

(] Perform data preprocessing and transformations including data reduction, encoding, noise identification, outlier
detection

(] Exrtact knowledge in terms of if-then rules (from learned models or from frequent pattern/itemset mining)

(] Perform traditional classification and clustering

(] Understand basic NLP techniques and train probabilistic language models

General Competencies

Ability to analyze data information

Ability to make data-driven decisions

Ability to collaborate in teams and deliver assignments
Ability to write comrehensive technical reports

Ability of critical thinking

Ability to respect and embrace diversity

Ability to adapt to new challenges

Ability to apply appropriate technologies depending on the task at hand

Ability to use their intuition and develop creative and inductive thinking

COURSE CONTENT

Introduction to data mining

Data classification and clustering
Frequent pattern mining and rules of association
Outlier analysis

Evaluation measures and evaluation strategies

Data preprocessing, transformation and exploratory data analysis
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(] Introduction to Natural Language Processing
(] Text representations, weighting schemas, embeddings, vector semantics and neural representations

(] Syntactic parsing and probabilistic language models
Case studies, example problems and methods for solving them are presented. In addition, a large number of mini-projects
and example python notebooks are given, demonstrating the basic concepts of each lecture.

Teaching Methods-Assessment

MODES OF DELIVERY. | Face-to-face
USE OF INFORMATION AND | Use of ICT in teaching and communication with students.
COMMUNICATION o . o .

TECHNOLOGY In addition, in the eclass articles, audio-visual material of lectures and web addresses
for useful information as well as exercises for students' practice are posted in
electronic form

COURSE DESIGN Activity Semester workload overview
Lectures 39 hours
Study/analysis of bibliography 39 hours
Projects 52 hours
Non-directed study 52 hours
Presentation of projects 5.5 hours
Total 187.5

STUDENT PERFORMANCE | Evaluation language: English
EVALUATION/ASSESSMENT

METHODS Written assignments (G.E.)

The course is examined with two written assignments during the 1st semester, plus
the written examination.

The final grade is calculated as follows:
FG = 40% (average grade of essays) + 60%(written examination)
A relevant reference is available on the course website (course information-policy)

(https://eclass.uop.gr/courses/588/)

Suggested Bibliography

Amig6, Enrique and Gonzalo, Julio and Artiles, Javier and Verdejo, Felisa. A comparison of extrinsic clustering
evaluation metrics based on formal constraints. Information retrieval. (12) 4, pp461-486, 2009

Haykin, Simon and Network, Neural. A comprehensive foundation. Neural Networks (2), 2004.

Ester, Martin and Kriegel, Hans-Peter and Sander, Jorg and Xu, Xiaowei and others. A density-based algorithm
for discovering clusters in large spatial databases with noise. KDD, pp 226-231, 1996.

Huang, Zhexue and Ng, Michael K. A fuzzy k-modes algorithm for clustering categorical data. IEEE
Transactions on Fuzzy Systems, (7) 4, pp 446-452, 1999.

Van der Laan, Mark and Pollard, Katherine and Bryan, Jennifer. A new partitioning around medoids algorithm.
Journal of Statistical Computation and Simulation, (73) 8, pp 575-584, 2003.

Park, Hae-Sang and Jun, Chi-Hyuck. A simple and fast algorithm for K-medoids clustering. Expert systems
with applications, 36 (2), pp. 3336-3341, 2009.

Boser, Bernhard E and Guyon, Isabelle M and Vapnik, Vladimir N. A training algorithm for optimal margin
classifiers. Proceedings of the fifth annual workshop on Computational learning theory, pp. 144-152, 1992.

Burges, Christopher JC. A tutorial on support vector machines for pattern recognition. Data mining and
knowledge discovery, 2(2), pp. 121-167, 1998.

Heckerman, David. Bayesian networks for data mining. Data mining and knowledge discovery. 1(1), pp. 79-
119, 1997.

Ng, Raymond T. and Han, Jiawei. CLARANS: A method for clustering objects for spatial data mining. IEEE
transactions on knowledge and data engineering, 14(5), pp. 1003-1016, 2002.

Winkler, William E. Data cleaning methods. Proc ACM SIGKDD Workshop on Data Cleaning, Record Linkage,
and Object Consolidation. 2003.

Han, Jiawei and Pei, Jian and Kamber, Micheline. Data mining: concepts and techniques (3rd Edition).
Elsevier, 2006.

ACM SIGKDD. Data Mining Curriculum. http://www.kdd.org/exploration files/CURMay06.pdf, 2006

Agrawal, Rakesh and Srikant, Ramakrishnan and others. Fast algorithms for mining association rules. Proc.
20th int. conf. very large data bases, VLDB, pp. 487-499, 1994.

Manning, Christopher D and Schutze, Hinrich. Foundations of Statistical Natural Language Processing. MIT
Press, 1999.
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http://www.kdd.org/exploration_files/CURMay06.pdf

Fayyad, Usama and Piatetsky-Shapiro, Gregory and Smyth, Padhraic. From data mining to knowledge discovery
in databases. Al magazine, 17(3), 1996.

Leskovec, Jure and Rajaraman, Anand and Ullman, Jeffrey David. Mining of massive datasets. Cambridge
university press, 2014.

Duda, Richard O. and Hart, Peter E. and Stork, David G. Pattern classification. John Wiley \& Sons, 2012.

Theodoridis, Sergios and Koutroumbas, Konstantinos. Pattern recognition, Third Edition. Academic Press, Inc.,
2006.
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IMegiyoappa ota EAAnvika

NEPITPAMMA MAOGHMATOZX

TFENIKA

YXOAH | Owovopiag kat TexvoAoyiag

TMHMA | [IAnpo@opukrig kat TNAETKOW VIOV

EINIMEAO XIMOYAQN | Metamtuylako

KQAIKOX MAOHMATOX | big-dat-min EZAMHNO ZIIOYAQN | 10

TITAOX MAOHMATOZX | E&opuén peydiwv edopévav

AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX EBAO:[;AZIAIEE MNIXTQTIKEXZ
MONAAEX
AIAAXKAAIAX
AwAéEetg 3 7,5

TYIIOZ MAOGHMATOX | EiSikevong

INPOAINTAITOYMENA MAOHMATA:

TAQXXA AIAAXKAAIAX kat EEETAXEQN: | AyyAwn

TO MAOHMA ITPOX®EPETAI ZE ®OITHTEXZ | Nau
ERASMUS

HAEKTPONIKH XEAIAA MAOGHMATOX (URL) | https://msc-data-science.iit.demokritos.gr/classes/big-data-mining

MAOHZXIAKA AITIOTEAEZMATA

MaOnolakd AToteAécpata

Me tnv emiTuyr) 0AoKANpwoN Tov pabnuatog o @ottnTig / n @oltitplx Ba eivat og Béon va

. [paypatomolet eepeivnon Sedopévwv

. Katavoei tn xprion pedddwv ya mpo-emefepyacia kat petacynpatiopos dedopévwy, cupmeplappavopévng
™m¢ pelwong Staotaong twv dedopévwy, v kKwdkomoinon, v evilpeT®mion BopVRou KAl TOV EVTOTILONO
aKpaiwV TIHOV/TEPLTTWOEWV.

. Katavoei tn xpron pedodwv yia eEaywyn yvmong og pop@m kavovwv “av - tote” (amod ekmaidevpéva povtéda i
amod Katavonon TpoTiTwyY kKot poTifwv ota Sedopéva)

. [paypatomolel katnyoplomoinon kat opadomoinon §edopévwv péow pnyavikig pdbnong

. Katavoei Baoués pefo6doug yia avédAvon @uotkiig YAOooag Kot eKTTaiSevomn TOoVOTIK®V LOVTEAWY YAD OGS

o 'Exel TOAV KOAT KATAVONOT OYXETIKA HE TNV avaAvon Sopunpévav kat adopntwv §edopévwv

Tevikég IkavotnTeg

[kavotta 6TV avdAvon kat cvvBeon §edopévav Kat TTANPOPOPLOV

[kavotnTa va e@aprolel KatdAAnAeg TexvoAoyies oxeTLkd pe To S00€v TTpOPANpHa
[kavotnta Mymg amo@doewv

[kavotnTa va epydletal opadiKd Kot GUVEPYATIKE

[kavotnTa GUVOEST|G TEXVIK®OV AVaLPOpPwV

[kavotnTa dokNnong KPLTIKNG

TeBaocpds ot SL@OPETIKOTNTA KAl TTOAUTIOALTIOUIKO TN TA

[kavotnta mapaywyng eEAevBepng, SNILOVPYLKNG KAl ETAYWYLKNG oKEYNG
[kavotnTa TyNG o€ VEEG KATAOTAOELS KL TIPOKAOELS

IEPIEXOMENO MAGHMATOX (Course Content)

. Ewoaywyn otnv e£6putn SeSopévwv

. [po-emetepyaoio Sedopévwv, petaoynuatiopoi, eepevivinon dedopévwv

. Katnyoplomoinon kat opadomoinon Sedopévwv

o Avalimon (cuxvav) potiBwv kat eEaywyn kavovwy cuoxetiong/ocvotaons

e Avdivon axpaiwv Tipmv/8edopévwv

. Métpa kat oTpatnykés afloAdynong

. Ewoaywyn otnv avdAuon @uoikis yYAwooag

o AvamapaocTdoEl KEWEVOU, EVOWUATMOELS, SLAVUGHATIKY ONHACLOA0Y(, VEVPWVIKES AVATIHPACTACELS
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TuvtakTikn avdAvon Kat TlavoTiK& HovTEAa YADOOoOS
MeAéteg mepimtwong, mapadeiypata kot péfodol yia emilvon Twv avwtépw Tapovotalovtal oTig SLaAEEels.

Emnpoobeta, Sivovtatl mToAG Tapadeiypata Tpoypappatiooy Kot EQapuoywmyv ot YAwooa Python mov mapovotalovv
115 Baokég €vvoleg TTou SL8ATKOVTAL

AIAAKTIKEZ kot MAOHZIAKEEZ ME®OAOI - AZIOAOTHEZH

TPOIIOX MAPAAOXHE. | [IpécwTo pe TPOCWTO

XPHXH TEXNOAOTIQN | Xprion TIE otn SiSackadio KAt 6TV EMKOWVWVIN PE TOUG POLTNTES.

IIAHPO®OPIAX KAI i , i L, i
EmumAéov, oTo eclass avaptwvtal 0€ NAEKTPOVIKIY HOP@T) ApBpa, OTITIKOAKOVOTIKO

ENIKOINQNIQN
VALKO SLadéEewv Kat SLadkTuakEG SLevBVVOELS yLa XTI OLULES TIANPOPOPIES KAB MG Kot
QOKNOELG YL TNV EEACKN 0T TWV POLTNTWV/TPLOV
OPTANQXH AIAAXKAAIAZ ApaosTipiéTnta PopTog epyaciag éapjvov

AwxAéelg 39 wpeg
MeAétn kat avdAvon BiBAoypagiag 39 wpeg
Exmévnon epyaciov 52 wpeg
Avtdvoun peré 52 wpeg
[apovciaon epyaciov 5,5 wpeg
TUVoAo 187,5

AEIOAOTHIH ®OITHTON | Mwooa afloddynong: AyyAkn

Exmévnon epyaciov

To pabnua egetaletal e TV EKTOVNON VTIOXPEWTIK®OV EPYAGLOV TIOV TtapadiSouvv
oL @OLTNTEG KaTd T Stdpketa Tou pabnpatos. Emiong ot polrttég afloloyovvtal pe
YPATTEG eEETAOEL.

H tedwn) Babporoyia (TB) Stapop@ivetat wg e&ng:
TB = 40% (Babpoloyia epyaciaiv) + 60%(yparmtn e&étaon)

Txetkn) avapopd vtdpxeL 6TV LoTooEAIS o TOV padnpatog (TAnpo@opieg-ToALTIkn
Tou pabnpatog) (https://eclass.uop.gr/courses/588/)

ZYNIZTQMENH-BIBAIOTPA®IA

Amig6, Enrique and Gonzalo, Julio and Artiles, Javier and Verdejo, Felisa. A comparison of extrinsic clustering
evaluation metrics based on formal constraints. Information retrieval. (12) 4, pp461-486, 2009

Haykin, Simon and Network, Neural. A comprehensive foundation. Neural Networks (2), 2004.

Ester, Martin and Kriegel, Hans-Peter and Sander, Jorg and Xu, Xiaowei and others. A density-based algorithm
for discovering clusters in large spatial databases with noise. KDD, pp 226-231, 1996.

Huang, Zhexue and Ng, Michael K. A fuzzy k-modes algorithm for clustering categorical data. IEEE
Transactions on Fuzzy Systems, (7) 4, pp 446-452, 1999.

Van der Laan, Mark and Pollard, Katherine and Bryan, Jennifer. A new partitioning around medoids algorithm.
Journal of Statistical Computation and Simulation, (73) 8, pp 575-584, 2003.

Park, Hae-Sang and Jun, Chi-Hyuck. A simple and fast algorithm for K-medoids clustering. Expert systems
with applications, 36 (2), pp. 3336-3341, 2009.

Boser, Bernhard E and Guyon, Isabelle M and Vapnik, Vladimir N. A training algorithm for optimal margin
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Big data management

General

MODULE OVERVIEW

FACULTY/SCHOOL | Economics and Technology

DEPARTMENT | Department of Informatics and Telecommunications

LEVEL OF STUDY | Postgraduate

COURSE UNIT CODE | big-dat-man SEMESTER | 2nd

COURSE TITLE | Big data management

INDEPENDENT TEACHING ACTIVITIES WEEKLY CREDITS
TEACHING HOURS

Lectures 3 7,5

COURSE TYPE | Specialization

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION: | English

LANGUAGE OF EXAMINATION/ASSESSMENT: | English

COURSE WEBSITE (URL) | https://eclass.uop.gr/courses/1843/

LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, the student will be able to:

identify the specificities, problems, and technical issues arising from managing large volumes of data,
explain the limitations of older approaches,

distinguish the advantages and limitations of parallel and distributed processing of big data, and of no-SQL
databases,

model large datasets,
utilize modern applications/technologies for managing big data.

General Competencies

Search, analyze, and combine data/information using the necessary technologies
Decision-making

Autonomous work

Team work

Project design and management

Promotion of free, creative, and inductive thinking

COURSE CONTENT

The course focuses on distributed system architectures, cluster computing systems, grids and cloud technologies,
distributed file systems (e.g., Google file system, Hadoop, Facebook Cassandra), search of distributed data (Chord), models
of parallel/distributed computations for relational data (Map/Reduce) and graphs (Pregel), NoSQL databases (e.g.,
Elasticsearch, MongoDB, Neo4j), big data visualization (e.g., Kibana), big data streams, and big data mining. Additionally,
the course dis- cusses issues concerning the use of big data in the context of different everyday applications (e.g., social
networks, e-health, e-government, etc.), as well as the related technical issues raised.

Teaching Methods-Assessment

MODES OF DELIVERY. | Face-to-face

USE OF INFORMATION AND | Use of ICT in teaching and communication with students.
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COMMUNICATION
TECHNOLOGY

Additionally, articles, audiovisual lecture material, and web links for useful information
are posted in electronic format on the eclass platform, along with exercises for student
practice.

In general, the use of ICT technologies is summarized as follows:

Use of electronic presentations

Use of computers during lectures

Use of specialized software

Provision of educational material through a website

Management of tasks/exercises through a website

Communication with students via email

Electronic chat space for communication between the instructor and
students

COURSE DESIGN

Activity Semester workload overview
Lectures 39 hours

Study/analysis of bibliography 39 hours

Projects 52 hours

Non-directed study 52 hours

Presentation of projects 5.5 hours

Total 187.5

STUDENT PERFORMANCE
EVALUATION/ASSESSMENT
METHODS

Evaluation language: English

Programming assignments (possibly involving a personal examination), and/or exercises
(either in-class or homework), and/or oral presentation, together with a 3-hour written
final exam. The assignments and the oral presentation will have a total weight of 50% of
the overall grade, the exercises will have a total weight of 10% (bonus), and the final
written exam will have a weight of 50% in the overall grade. These percentages may vary
(up to +/- 10%) each year. In order for a student to successfully complete the course s/he
must score at least 50% in the written exams, and the student’s weighted average should
be 60% or higher, as determined by the respective percentages.

Detailed information can be found on the course website (Information - Course Policy)
at https://eclass.uop.gr/courses/1843/.

Suggested Bibliography

o vk wNR

A. Rajaraman and J.D. Uliman, "Mining of Massive Datasets," Nea Technologia Publications, 2014.

G. Coulouris, J. Dollimore, T. Kindberg, and G. Blair, "Distributed Systems," DaVinci Publications, 2018.

A. Velte, T. Velte, and R. Elsenpeter, "Cloud Computing: A Practical Approach," 1st edition, Giourdas, 2010.
R. Elsmari and S.B. Navathe, "Fundamental of Database Systems," 6th edition, Diavlos, 2016.

Instructor's lecture notes.

Research articles related to the topics of the course.
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IMegiyoappa ota EAAnvika

NEPITPAMMA MAOHMATOX
TENIKA
YXOAH | Owovopiag kat TexvoAoyiag
TMHMA | [IAnpo@opukrig kat TNAETKOW VIOV
EINIMEAO XIMOYAQN | Metamtuylako
KQAIKOX MAOHMATOX | big-dat-man EEAMHNO XIIOYAQN | 20
TITAOX MAOGHMATOZX | Awaxxeipion peydrov mA0oug SeSopévwv
AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX EBAO‘(]:[&AZIAIEZ MNIXTQTIKEXZ
MONAAEX
AIAAXKAAIAX
AwoAéEetg 3 7,5
TYIOX MAOHMATOZX | EwSikevong
ITPOAITAITOYMENA MAOHMATA:
TFAQITA AIAAXKAAIAY kat EEETAZEQN: | AyyAwn
TO MAOHMA INPOX®EPETAI XE ®OITHTEX | Nat

ERASMUS

HAEKTPONIKH ZEAIAA MAGHMATOZX (URL)

https://eclass.uop.gr/courses/1843/

MAOHZXIAKA AITIOTEAEZMATA

Mafnolakd AToteAécpata

Me tnv emituyr) 0AoKANpwoN ToL pabnuatog o @ottnTig / n @oltitplx Ba eivat og Béon va

o mpoodilopilel TG LBLUTEPOTNTES, T TIPOPAHATA KAl TA TEXVIKA {NTAHUATA TIOV TIPOKVTITOUV Ao T Staxeipion
SeSopévwv peydiov dykov,
eENYNOEL TOUG TEPLOPLOUOVG TWV TIAAALOTEPWV TIPOCEYYIoEWY,
Stakpivel Ta TAEOVEKTHUATA KAl TOUG TEPLOPLOHOVS TNG TAPUAANANG KAl Katavepnuévng emnegepyaciag
SeSopévwv peyddov 6ykov, 0Twg emiong kat Twv no-SQL Bdoewv edopévav,

. povtedomowoel peydAa Sedopéva, Kat

e ypnowuotolel cUYXpoves e@appoyEs/Texvoroyies Stayeiplong peyddwv Sedopévwv

Tevikég IkavotnTeg

" Avalnmon, avdluon kat cVvvBeon SeSopévwv Kal TANPO@OPLOV, HE TN XPNON KAl TWV ATapaitntwv
TEXVOAOYL®V

" AMYm amo@doewv

" Avutdvoun gpyaocio

- Opadwr epyaocio

- Txedlaopog kat Slaxeiplon Epywv

- [poaywyr ¢ eAeVBePNG, SNULOVPYIKIS KL ETAYWYLIKNG oKEWNS

IEPIEXOMENO MAOGHMATOX (Course Content)

To pdOnpa eotidler ot Swaxeiplon Sedopévwv peyEGAOU OYKOU Kol ETKEVTPWOVETAL OF OPXLTEKTOVIKES
KOTOVEUNILEVWY CUGTNHATWY, CUCTHRATA GUOTASwVY vuToAoylotwv (cluster computing), texvodoyieg mAéypatog
(grids) kot végoug (clouds), katavepunpéva cvotiuata apxeiwv (my., Google file system, Hadoop, Facebook
Cassandra), avalftnon katavepnuévwv dedopévwv (Chord), povtéda mapdAAnAwv/Katavepnuévwy VTTOAOYLoUWMV
Yy oxeolakd Sedopéva (Map/Reduce) kat ypagoug (Pregel), NoSQL Bdoeig SeSopévwv (m.x. Elasticsearch,
MongoDB, Neo4j), omtikomoinon peydAwv dedopévwv (.., Kibana), katavepnuévn Swayxeipion pomv dedopévwy,
eEopuln kat efaywyn yvoong amd ta peydda Sedopéva. Emiong, avtkeipevo tov pabriuatog ival n xprion twv
peyaAwv 8edopévwv ota TAaiola SLPOPETIKWOV E@ApUOY®V TNG Kabnuepwdtntag (.., Kowwvika Siktua, vyeia,
nNAekTpoviky StakuBépvnon, K.¢.), KAB®G Kat Ta TEYVIKE {NTHRaTa oL eyeipovTal amd T xp1ion TOuS.
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AIAAKTIKEZ kot MAOHZIAKEEZ ME®OAOI - AZIOAOTHEZH

TPOIIOX [IAPAAOXHX.

[IpdowTo pe TPOoWTO

XPHZH TEXNOAOTIQN
IIAHPO®OPIAX KAI
ENNIKOINQNIQN

Xprion TIME otn S8aockalio kAt 0TNV EMIKOWVWVIO e TOUG GOLTNTEC.

EmumAéov, oto eclass avaptwvtal o nAekTpovikn popdr apBpa, omTkoakouoTiko UAKO
Staé€ewv kat SLadkTuakeg SLeuBUVOELS yLa XpAOLUES TANPOodOPieg KABWG KAl AOKAOELG
ya tnv eédoknon twv ¢oltntwv/Tplwv. levikdtepa n xpron texvoloywwv TME
ouvoyiletal ota akoAouBa:

" Xpnomn NAEKTPOVIK®V TIAPOVGLATEWY

= Xprnon vmoAoylot Katd tn StaAedn

= Xpnon eeldikevpévou AoyLopikon

- AudBeon vAKOY péow StkTUaKOL TOTIOU

- Awxyeipion epyaciov/ackioewv p€ow SLKTVAKOU TOTIOU
- Emkowvwvia pe @ottntég péow e-mail

- HAeKTPOVIKOGS XDPOS GUVOLIMGDV §L8ATKOVTOG KAL (OLTTHOV

OPTANQXH AIAAXKAAIAXZ

ApaosTipiéTnta Doptog epyaciag e&auivov
AwAéerg 39 wpeg

MeAétn kat avdAvon BiBAoypagiag 39 wpeg

Exmévnon epyaciov 52 wpeg

Avtdvoun perém 52 wpeg

[apovciaon epyaciov 5,5 wpeg

TUVoAo 187,5

AZIOAOTHZH ®OITHTQN

IMoooa agloAdynong: AyyAwn
Exmévnon epyaciov

[lpoypappatiotikés epyaoies (ovvodeVovtal amd Tpoowtiky g€étaon) 1)/kal
aoKnoeLg Katavonong g VANG (gite yia to otity, gite ya emilvon ov Taén) 1/xat
TPO@OPLKY Tapovsioom, kat 3wpn yparty telwkr e&étaon. Ou epyacieg kot 1
TPo@OpPLKN Tapovsiacn Ba €xouv cuvoAlkd Bapog 50%, , oL aokfoelg Ba éxouv
Bapog 10% (bonus) kat 1 TeAkn ypamtn e&étaon Oa TPOCHETPATAL GTO GUVOALKO
Babpd pe vmorotmo 50%. Ta mocooTd autd pmopel va StapopomotoVvtat (péxpt +/-
10%) amd étog oe €106 ' TV emituxia evog ottt oTo PdBnpa amatteiton
BaBuog mévre (N peyadltepog) otnv TEA ypamth efétaon KA Ko
mpofiBacipog Babuds (€6 N peyaAltepog) otov TeAwd Pabpd OTMwG autdg
TIPOKVTITEL ATLO TA EKAGTOTE TIOGOOTA.

Txetkn) avapopd vtdpxeLl 6TV LoTooEAIS o TOV padfpatog (TAnpo@opieg-ToALTiky
Tou pabnpatog) https://eclass.uop.gr/courses/1843/

ZYNIZTQMENH-BIBAIOTPA®IA

[potewopevn BiAoypapio:

e A.Rajaraman kat ].D.Ullman, E§6puén améd peydda obvola Sedopévwv, Ex§ooeig Néwv Texvoroywv, 2014.
G.Coulouris, J. Dollimore, T. Kindberg, kat G. Blair, Katavepnpéva Zuomjpata, Ek6doeig DaVinci, 2018.
Velte, T. Velte, xat R. Elsenpeter, Cloud computing: Mwx mpaktiki tpocéyyton, 1n ékdoom, [kiovpdag, 2010.
R. Elsmari kat S.B. Navathe, Ospedimdets apyég ovotnpatwy Bdoewv §edopévav, 6m ékdoon, Alavlrog, 2016.
Inuewwoelg Stddokovta.

EpguvnTikd dpBpa oXETIKA e TA AVTIKEIPEVA TOV HaBNIATOC.
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Big data security and visualization

General

MODULE OVERVIEW

FACULTY/SCHOOL | Economics and Technolo

8y

DEPARTMENT | Department of Informati

cs and Telecommunications

LEVEL OF STUDY | Postgraduate

COURSE UNIT CODE | big-dat-sec

SEMESTER | 2nd

COURSE TITLE | Big data security and visualization

INDEPENDENT TEACHING ACTIVITIES TEAC‘Z:‘:I\I;::}(;‘E)URS CREDITS
Lectures 3 7.5
COURSE TYPE | Specialization
PREREQUISITE COURSES:
LANGUAGE OF INSTRUCTION: | English
LANGUAGE OF EXAMINATION/ASSESSMENT: | English
COURSE WEBSITE (URL) | https://eclass.uop.gr/courses/1449/

LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, the student will be able to:

Describe big data security services aimed at safeguarding confidentiality and integrity.
Describe basic attack techniques and the weaknesses exploited.
Apply information security methods and protocols in distributed environments

Assess security risks and implications of configuration options in security mechanisms

Describe elements of the process of visual perception and applies them while designing visualizations
Implements visualizations of various types, depending on the data and the presentation medium
Applies interaction techniques to visualizations

Evaluates visualizations on their effectiveness and quality

General Competencies

Search for, analysis and synthesis of data using appropriate technologies
Individual/Independent work

Group/Team work

Introduction of innovative research

Critical thinking

Development of free, creative and inductive thinking

COURSE CONTENT

The course is comprised of two parts. The big data security part includes introduction to security, cryptography for big
data, distributed systems security, dynamic risk models, large network security, intrusion detection systems, and
distributed trust management. The big data visualization part includes visual perception, visualization techniques,
interaction techniques, and visualization software. Case studies, example problems and methods for solving them are also
presented.

Teaching Methods-Assessment

MODES OF DELIVERY

Face-to-face

USE OF INFORMATION AND

COMMUNICATION TECHNOLOGY

Use of ICT in teaching and communicat

ion with students. In addition, in the e-class
are posted articles, audio-visual material of lectures and web addresses for useful

information as well as exercises for students' practice.

COURSE DESIGN

Activity Semester workload overview
Lectures 39 hours
Study/analysis of bibliography 39 hours




Projects 52 hours
Non-directed study 52 hours
Presentation of projects 5.5 hours
Total 187.5

STUDENT PERFORMANCE
EVALUATION/ASSESSMENT
METHODS

Evaluation language: English

Student evaluation is 100% based on two written assignments completed during the
semester. Each assignment includes a written essay and an oral presentation.

The final grade is calculated as follows:
FG =50% (average grade of essays) + 50% (oral examination)
where these percentages can vary by +10%.

A relevant reference is available on the course website

Suggested Bibliography

Kaufmann, 2003

W. Stallings, Cryptography and Network Security: Principles & Practice. 7th Ed., Prentice Hall, 2017
W. Stallings and L. Brown, Computer Security: Principles & Practice. 3rd Ed., Prentice Hall, 2015
B. Bederson and B. Shneiderman, The Craft of Information Visualization: Readings and Reflections. Morgan

. C. Ware, Information Visualization: Perception for Design. 3rd Ed., Morgan Kaufmann, 2013
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IMegiyoappa ota EAAnvika

NEPITPAMMA MAOGHMATOZX

TFENIKA

YXOAH | Owovopiag kat TexvoAoyiag

TMHMA | [IAnpo@opukrig kat TNAETKOW VIOV

EINIMEAO XIMOYAQN | Metamtuylako

KQAIKOX MAOHMATOX | big-dat-sec EZEAMHNO ZIIOYAQN | 2o

TITAOX MAOHMATOZX | Ac@dAela Kot OTITIKOTIOM 0T HEYAAWY SeS0pEVWY

AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX EBAOMAAIAIEX MIZTQTIKEZ
QPEX MONAAEX
AIAAYKAAIAX
AwAéetg 3 7,5

TYIIOX MAGHMATOX | EiSikevong

INPOAINTAITOYMENA MAOHMATA:

TAQXXA AIAAXKAAIAY kat EEETAXEQN: | AyyAwn

TO MAOHMA ITPOX®EPETAI ZE ®OITHTEXZ | Nau
ERASMUS

HAEKTPONIKH XEAIAA MAGHMATOX (URL) | https://eclass.uop.gr/courses/1449/

MAOHZXIAKA AITIOTEAEZMATA

Mafnolakd AToteAécpata

Me tnv emiTuyr) oAoKApwon Tov pabnuatog o @ortntig / n @oltitpia Ba eivat og B€om va:
. [eprypdpeL vmmpeoieg ao@arelag peydAwy §e8opévmv OV GTOXEVOUY GTH SLACPAALOT) TOU ATIOPPTOV KAL TNG
AKEPALOTNTAL.
[eprypdepel Tig Baotkég TexVikEG emiBeon§ KAt TG aduvapies Tov alomoumOnkay.
E@appolet pefodovug kat TpwtoKoAda ac@AAELag TTANPOQPOPLOV 0€ KaTaveunpéva meptaiiovta
A&loAoyel Toug KLV8UVOUG AoQAAELNG KAl TG ETUTTMOELS TWV PUOLIGEWY GTOUG UNYAVIOLOUG AOQAAELRG
[eprypdepet otoyeia g Stadikaciag vontkrg avtiAndmg tng omtikng TAnpo@opiag Kat eQapprolel autd Katd
™M oxediaom OTMTIKOTOOEWY
YAoTioLEl OTITIKOTIO OELG SLAPOPWV TUTIWV, avdAoya e Ta SeSopéva Kal To HEcO Tapovaiaong
E@appolet texvikég S148paong € OTTIKOTIOOELS
AE10A0YEl OTITIKOTIOOELS WG TIPOG TNV ATOTEAEGUATIKOTITA KL TNV TIOLOTNTA TOUG

Tevikég IkavotnTeg

o  Avalitnom, av&ivon kat oUvBeon SeSopévwv KAl TANPOEOPLOV, HE TN XPNON KAl TWV ATAPAITHTWV
TEXVOAOYL®V

Avtdvoun gpyaocio

Opadwr epyaocio

[apaywyn vEwv EPELVNTIKWOV LEEDMV

AcKNON KPLTIKNG KAl AUTOKPLTLKNG

Avémtuin eAeBepng, SnoVPYIKIG KAl ETAYWYLKYG okéPYng

NEPIEXOMENO MAGHMATOX

To pabnua amoteAeital amd Vo pépn. To pépog tng aopdieias ueydAwv Sedouévwv mepapuBdvel eloaywyn otnv
ao@AAeln, KpuTTOypa@iar yl peYAAa SeSOpEVA, OCE@AAELN KATOVEUNUEVWV OUCTNUATWY, SUVOULKE HOVTEAQ
emKvuVOTNTAG, ao@dlela o peydAa Siktva, cvotipata aviyvevons eoBoAdv, kat katavepnuévn Saxeiplon
epmiotoovvng. To Pépog TG omTikomoinong ueydAwyv Sedouévwv epAapBavel omtiky avtidnym, TEYVIKES OTITIKOTIOMOTG,
TEXVIKEG aAAnAemiSpaong, kat Aoylopkd omtikomoinong. Eniong, mapovoidlovtat mepimtwoelg peAéng, mapadetypata
TpofAnudTwy kat péfodot emiluorg Tous.

AIAAKTIKEZ kot MAOHZIAKEEZ ME®OAOI - AZIOAOTHEH

TPOIIOX [IAPAAOXHE | ALA£EELS e UOLKN TIapovaia




XPHXH TEXNOAOTIQN | Xprion TIIE otn Si8ackaiia kat otnv emkovwvia pe Toug @ortntés. EmimAfov, oto
IAHPO®OPIAX KAI | e-class avaptovtal o€ MAEKTPOVIKY WHOP®Y ApBPa, OTTIKOAKOUGTIKO VALK
ENIKOINONIQN | SoAégewv kat Sadiktvakés StieuBvvoels yia xpiioiues mAnpogopies kabwg Kal
QOKNOELG YL TNV EEACKN 0T TWV POLTNTWV/TPLOV
OPTANQXH AIAAZKAAIAZ ApactnpLéTnTa PopTog epyaciag éapjvov
AwxAéelg 39 wpeg
MeAétn kat avdAvon BiBAoypagiag 39 wpeg
Exmévnon epyaciov 52 wpeg
Avtdvoun perém 52 wpeg
[apovciaon epyaciov 5,5 wpeg
TUVoAo 187,5
AEIOAOTHXIH ®OITHTON | Mwooa afloddynong:AyyAucd

H agloddynon twv @ormtwv Paciletar 100% oe §Vo ypantés epyacies mov
oAokAnpwvovtat katd Tn Siapkelx tov efapnvou. Kdbe epyacia mepapfBdvel
YPATITH aVAQOPA KL TTPOPOPLKY TIAPOUGINTT).

0 teAwkds BaBpdg vodoyiletal wg e€Ng:

FG =50% (péoog Babudg avagopwv epyaciav) + 50% (mpopopikn e&€taomn)

OTIOV AUTA TA TOCOOTA UTTOPEL var Sla@Epouv katd +10%.
Txetkn] ava@opd givat Stabéoun otnv totooedida tov pabipatog

ZYNIZTQMENH-BIBAIOTPA®IA

Kaufmann, 2003

W. Stallings, Cryptography and Network Security: Principles & Practice. 7th Ed., Prentice Hall, 2017
W. Stallings and L. Brown, Computer Security: Principles & Practice. 3rd Ed., Prentice Hall, 2015
B. Bederson and B. Shneiderman, The Craft of Information Visualization: Readings and Reflections. Morgan

. C. Ware, Information Visualization: Perception for Design. 3rd Ed., Morgan Kaufmann, 2013
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Applied data ethics

General

MODULE OVERVIEW

FACULTY/SCHOOL | Economics and Technology

DEPARTMENT | Department of Informatics and Telecommunications

LEVEL OF STUDY | Postgraduate

COURSE UNIT CODE SEMESTER | 2st
app-dat-eth

COURSE TITLE | Applied data ethics

INDEPENDENT TEACHING ACTIVITIES WEEKLY CREDITS
TEACHING HOURS

Lectures 3 7.5

COURSE TYPE | Specialization

PREREQUISITE COURSES: | None

LANGUAGE OF INSTRUCTION: | English

LANGUAGE OF EXAMINATION/ASSESSMENT: | English

COURSE WEBSITE (URL) | https://msc-data-science.iit.demokritos.gr/classes/applied-data-
science-0

LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, the student will be able to

Gain an in depth understanding of the importance of Ethical and Trustworthy Al and the relevant challenges
thereof, as well as setting the appropriate ethical questions upon design, development and deployment of an
Al System.

Understand the basic concepts linked to Trustworthy Al and how these can be applied on the field.

Dwells with the challenges that crop up due to the interactionn between human and Al

Deep dives in the wider data and Al regulation taxonomy.

Learns how to conduct a thorough conformity and/or ethics assessment subject to the principles of ethical
and trustworthy Al

General Competencies

Ability to design and organise tasks through and consistent time management
Ability to provide thorough oral and written documentation

Ability to develop critical thinking and overall approach

Ability to work in teams

Ability to interdisciplinary approaches.

Ability of applying theoretical knowledge on the field

Ability to conduct research

Ability to deliver (self) assessments

Ability to ethical commitment and responsibility

Ability to conduct technical and organisational assessments subject to set needs.

COURSE CONTENT

Introduction to Data & Al Ethics. Why Ethics?

Delineating moral values: A values perception workshop based on the applied method of EU research project
VAST (https://www.vast-project.eu/)

Understanding ethical Al and values: A literature review.

Data Governance [ (DG models, common european data spaces, data types for Al)

Data Governance II (DG models, common european data spaces, data types for Al (training data, validation
testing, synthetic, proprietary/open)

Legal Framework: Navigating through the emerging legal taxonomy of the digital
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Al Systems and teh Alignment Problem

Moral dilemmas and moral theories

How to assess Al risk and impact: Al conformity and ethics assessments, standards and sociotechnical scenarios
Use case 1: Applying theoretical knowlegde and assessment tools on real world Al assessment scenarios.

Use case 2: Applying theoretical knowlegde and assessment tools on real world Al assessment scenarios.

Real world assessment team presentation: exemplary Case studies, example problems and methods for solving
them are presented and documented

. Assessing moral dilemmas interactive experience

Teaching Methods-Assessment

MODES OF DELIVERY. | Face-to-face

USE OF INFORMATION AND | Use of ICT in teaching and communication with students.

COMMUNICATION L . L .

TECHNOLOGY In addition, in the eclass articles, audio-visual material of lectures and web addresses
for useful information as well as exercises for students' practice are posted in
electronic form

COURSE DESIGN Activity Semester workload overview
Lectures 39 hours
Study/analysis of bibliography 39 hours
Projects 52 hours
Non-directed study 52 hours
Presentation of projects 5.5 hours
Total 187.5

STUDENT PERFORMANCE | Evaluation language: English
EVALUATION/ASSESSMENT

METHODS The course is examined with three assignments during the 2nd semester.

The final grade is calculated as follows:
FG = 30%*Assignment I +20%*Assignment I1+50%* Assignment III
A relevant reference is available on the course website (course information-policy)

https://eclass.uop.gr/courses/1909/

Suggested Bibliography

Books

1. Shosana Zuboff. 2019. «The Age of Surveillance Capitalism: The Fight for a human future at the new Frontier of Power.
2.]Jaron Lanier, 2014. «<Who Owns the Future».

3. Kat Holmes.2019. «Mismatch, How Inclusion Shapes Design». MIT Press.

4. Cathy O’Neil. 2016. «Weapons of Math Destruction: How Big Data Increases Inequality and Threatens Democracy

5. Brian Christian, 2020, The Alignment Problem

Papers

1. Luciano Floridi & Mariarosaria Taddeo.2016. “What is Data Ethics?. Oxford Internet Institute.
http://dx.doi.org/10.1098/rsta.2016.0360.

2. Luciano Floridi. 2018. “Soft Ethics and the Governance of the Digital”. Royal Society in Philosophical Transactions of the
Royal Society A”. DOI: 10.1098/rsta.2018.0081. http://rsta.royalsocietypublishing.org/content/376,/2133/20180081.

3. Emerging models of data governance in the age of datafication whitepaper

4. MyData Global. 2016. «A Nordic Model for human centered personal data management and processing.
http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024 /78439 /MyData-nordic-
model.pdf?sequence=1&isAllowed=y.

5..MyData Global 2017. «MyData Declaration» https://mydata.org/declaration/

6. Understanding MyData Operators Whitepaper

7. Vasilis Kostakis. 2019. «How to Reap the Benefits of the Digital Revolution»? Modularity and the Commons».
Halduskultur. The Estonian Journal of Administrative Culture and Digital Governance (20(1), 4-19. paper

8. IEEE Ethically Aligned Design v.2, A Vision for Prioritising Human Well Being with A/IS, available at
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf

9. Royal Statistical Society 2023, A Guide for Ethical Data Science

10. The ODI Ethics Canvas

11. Alexandros Nousias. 2015. «YourDataStories: Legal Requirements & Ethical Issues.
https://www.academia.edu/20246422/Your_Data_Stories_Legal Requirements_and_Ethical_Issues
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IMegiyoappa ota EAAnvika

NEPITPAMMA MAOGHMATOZX

TENIKA
YXOAH | Owovopiag kat TexvoAoyiag
TMHMA | [IAnpo@opikng kat THAETIKOW®VLOV
EMIMEAO XMOYAQN | Metamtuylako
KQAIKOX MAOHMATOX EEAMHNO XIIOYAQN
app-dat-eth 20
TITAOX MAOHMATOZX | E@appoopévn emiotiun twv §edopévav
EBAOMAAIAIEX
AYTOTEAEIX AIAAKTIKEXZ APAXTHPIOTHTEX QPEX MNIZTQTIKEX MONAAEXZ
AIAAYXKAAIAX
AoAéEetg 3 7.5

TYINOX MAOGHMATOX | avamtuéng Seflotitwy

MPOANIAITOYMENA MAOHMATA: | Asv umtdpyouv TpoamottoVpeva pabnipato

TAQXXA AIAATKAAIAY kot EEETAZEQN: | AyyAw

TO MAOGHMA NNPOX®EPETAI XE ®OITHTEXZ | Nau

ERASMUS

HAEKTPONIKH XEAIAA MAOGHMATOX | https://msc-data-science.iit.demokritos.gr/classes/applied-data-

(URL) | science-0

MAOHZXIAKA AITIOTEAEZMATA

Mafnolakd AToteAécpata

Me tnyv emituyr) 0AoKApwon Tov pabnuatog o @ortntig / n @oltitpia Ba eivat og B€on va:

Katavoei v onpacia g n0wng kat afiomiotg Texvntig Nonpoovvng (TN), tig nOwkég pokAioels kat ta
NOKd epwTipata Tov tibevtal katd v avamntuén evog cuotipatog TN.

Katavoei Baoikég évvoleg ov meptypd@ovy v afidomiotn TN kat Twg autég pmopolv va EQapRocTOUY GTHY
TPAEN KATA TN SLAPKELL TNV EQAPHOYTG TWV TIPAKTIKMV TNG EMOTHUNG TwV SeSopévav

Katavoei tig Suckolieg mov emiBdrret n aAdnAeniSpaocn twv avBpohmwy pe v TN otnv avdntuén aiyopidpwv
TN.

Amoxtd pia A pn elkdva Tou pubuiotikoy TAateiov Tov a@opd 1) oxetiletal pe Ta SeSopéva kat v TN péoa
amo pia avaAvtikr vopkr tavopio.

T'vwpilel kat va e@appdlel pe@d8oug afloddynong yia t cUHLOPP®GT EVOG CUGTHLATOS LE TIG APXESG TNG NOLKIG
kot oa€omiotng TN.

Tevikég IkavotnTeg

Ikavotta opydvwong kat oxedlaopov epyaciag kat Staxeiptong tov xpdvou
[kavOTNTA TEKUNPLWHEVNG ETILKOWVWVIAG (TIPOPOPLKNG KAl YPATITHS)

[kavoTTo AVETITUENG KPLTIKNG OKEPN G KL LKAVOTNTA YLt KPLTLKEG TIPOCEYYIOELS
[kavotnta ya opadikn epyaocia

[KavOTNTA SLETLOTNULOVIK®OV TIPOCEYYIoEWV

[kavOTTA EQAPUOYTS TWV BEWPNTIKMOV YVHOOEWV 6TV TIP&EN

[kavotnta ya épevva

AcKnOoN KPLTIKNG KAl AUTOKPLTLKNG

HOuw| 8éopevon kat atoptkn vtevBuvoTnTa

AELoAdynon TexVIK®OV Kat peB08wv VT TO TIPICHA CUYKEKPLUEVOV VAYKDOV

IEPIEXOMENO MAGHMATOX (Course Content)

Ewoaywyn otnv n0wn ¢ Texvntig Nonpootvng (TN): Tt eiva nOwcr); Méoa o€ Toto n01ko6 mAaioo kadoVpaote
va avartoéoupe TN;
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[poodoplopos nBkwv afldv: Biwpatikd epyaotiplo amotitwong nowmv Sinuudtwy Baciopévo ot
pebodoloyia mov éxel avamtuyBel ota mAaiowa Tov epevvntikov épyov VAST (https://www.vast-project.eu/).
Ko Sukeg emikowwviag: Eloaywyr) otig évvoles tng HOkng TN kat twv agldv péoa amod BAoypa@ucés TnyEs.
AwxkvuBépvnon Aedopévwv (AA) I: Movtéda AA. Kowol Evpwmaikoi Xmpot AeSopévwy. Aedopéva exmaidevong
TN.

AwxkvuBépvnon AgSopévwy (AA) I1: Movtéda AA. Kowoi Evpwmaikol Xwpot Asdopévwv. Aedopéva exmaidevong
TN.

Noptké mAaioto: Meptypa@r) ¢ kavoviotikig tafovopiag: GDPR, AlAct, Data Governance Act.

Tvotmpata TN kat to mpdBAnua g "Evbuypdppiong” (The Alignment Problem): Epyodeia e@appoynig
a&omotg TN.

HOwa Sppata oe oUvOeta cuotipata: [eptypa@r oXeTKOV NOK®OV BewPL®OV.

Extiunon Piokov/Avtiktomou: Epyadeia empétpnong Sta@opetik®v timwv kwdvvou. Ipdtuma TN pe
yvopova v nowkny: O poéAog Twv TPOTUTIWV KoL TPAKTIKEG EQAPUOYEG YLt TNV QVTLLETOTLON NOKOV
TpoKANoewV oTo TES(o.

Tevaplo epyaciag 1: E@apupoynq twv epyadeiwv mov ava@épbnkav oto pddnua yia tmv ofloddynon evodg
ovotuatog TN.

Tevaplo egpyaciag 1: E@apupoynq twv epyadeiwv mov ava@épbnkav oto puddnua yia tmv ofloddynon evog
ovotuatog TN.

[apovoiaon pedetwv mepintwong peAéteg mepintwong, mapadetypaticd poApata kot pébodot emilvong
QUTWV KOK .

AaSpaoTiki eRTIELPia AVTIHETOTLONG NOKAOV SIAANPETWV.

AIAAKTIKEZ kot MAOHZIAKEEZ ME®OAOI - AZIOAOTHEH

TPOIIOX [IAPAAOXHE | [IpéowTo pe TPOCWTO

XPHXH TEXNOAOTIQN | Xprion TIE otn SiSackadio kKat 0TV EMKOWV®WVIX ILE TOUG POLTNTES.

HAHPO®OPIAZ KAI . ) . o )
ENMIKOINONION EmmA£ov, oto eclass avaptwvtal 6€ NAEKTPOVLIKY HOP@1} ApBPA, OTITIKOAKOUGTLKO
VALKO SLadéEewv Kat SLadkTuakég SLevBOVOELS yLa Xp1iOLULEG TIANPOPOPIES KaB MG Kot
QOKNOELG VLA TNV EEACKN 0T TWV POLTNTWV/TPLOV
OPTANQXH AIAAXKAAIAZ ApaosTipiéTnta Poptog epyaciag apjvov
AwxAéelg 39 wpeg
MeAén kat avdAvon BiBAoypagiag 39 wpeg
Exmévnon epyaciov 52 wpeg
Avtdvoun perém 52 wpeg
[apovciaon epyaciov 5,5 wpeg
TUVoAo 187,5

AEIOAOTHIH ®OITHTON | Mwooa afloddynong: AyyAkn

Exmévnon epyaciov

To pabnua egetaletal e TV EKTOVNON VTIOXPEWTIK®OV EPYAGLOV TIOV TtapadiSouvv
oL PoLTNTES Katd T Stapkela Tov pabnipartog. Emiong ot @oitntég mapovoidlovy
VALKO TIOU TOUG avaTiBeToL TPOG PEAETT.

TeAkog Babpog:
0.3 x (Babpog Epyaociag 1) +0.2 x (BaBuodg Epyaciag IT) + 0.5 (Babudg Epyaciag I11)

Txetkn avopopd vtdpxeL 6TV LoTooEAIS o TOV padfpatog (TAnpo@opieg-oALTiky
TOU pHabnpatog)

(MpocbKn cvvdéopov amd to eclass)

https://eclass.uop.gr/courses/1909/

ZYNIZTQMENH-BIBAIOTPA®IA

BiBAia

Apbpa
L]

[potewopevn BifAoypapio:

Shosana Zuboff. 2019. The Age of Surveillance Capitalism: The Fight for a Human Future at the New Frontier of
Power.

Jaron Lanier. 2014. Who Owns the Future.

Kat Holmes. 2019. Mismatch, How Inclusion Shapes Design, MIT Press.

Cathy O’Neil. 2016. Weapons of Math Destruction: How Big Data Increases Inequality and Threatens Democracy.
Brian Christian. 2020. The Alignment Problem.

Luciano Floridi & Mariarosaria Taddeo. 2016. What is Data Ethics? (link is external), Oxford Internet Institute.

35


https://www.vast-project.eu/
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Luciano Floridi. 2018. Soft Ethics and the Governance of the Digital (link is external), Royal Society in
Philosophical Transactions of the Royal Society A”.

Ala-Pietil, P., Bonnet, Y., Bergmann, U., Bielikova, M., Bonefeld-Dahl, C., Bauer, W., Bouarfa, L., Chatila, R,
Coeckelbergh, M., Dignum, V. and Gagné, J.F., 2020. The assessment list for trustworthy artificial intelligence
(ALTAI). European Commission.

Schwartz, S.H. and Cieciuch, J., 2022. Measuring the refined theory of individual values in 49 cultural groups:
psychometrics of the revised portrait value questionnaire. Assessment, 29(5), pp.1005-1019.

Whitepaper - Emerging models of data governance in the age of datafication

MyData Global. 2016. A Nordic Model for human centered personal data management and processing (link is
external)

Whitepaper - Understanding MyData Operators (

IEEE Ethically Aligned Design v.2, A Vision for Prioritising Human Well Being with A/IS

A European Strategy (link is external) for Data (2020).

Proposal for a Regulation on European Data Governance.

Data Governance Q&A

The Digital Services Act package
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Deep learning

General

MODULE OVERVIEW

FACULTY/SCHOOL | Economics and Technology

DEPARTMENT | Department of Informatics and Telecommunications

LEVEL OF STUDY | Postgraduate

COURSE UNIT CODE | dee-lea SEMESTER | 2st

COURSE TITLE | Deep learning

INDEPENDENT TEACHING ACTIVITIES WEEKLY CREDITS
TEACHING HOURS

Lectures 3 7,5

COURSE TYPE | Scientific Experise

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION: | English

LANGUAGE OF EXAMINATION/ASSESSMENT: | English

COURSE WEBSITE (URL) | https://msc-data-science.iit.demokritos.gr/classes/deep-learning

LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, the student will be able to

Learn the basics of neural networks
Understand the core engineering ideas behind modern deep neural networks

Learn the most important convolutional architectures and their applications in computer vision and similar
applications

Learn how self-supervised and generative learning works
Understand sequential deep models
Know how to design, build and evaluate deep models in the context of real-world problems

General Competencies

Ability to analyze data information

Ability to apply appropriate technologies depending on the task at hand
Ability to make data-driven decisions

Ability to collaborate in teams and deliver assignments

Ability to write comprehensive technical reports

Ability of critical thinking

Ability to use their intuition and develop creative and inductive thinking
Ability to adapt to new challenges

COURSE CONTENT

Introduction to deep learning

Neural network and applications

Convolutional Neural Networks

Sequential learning: RNNs, LSTMs and Transformers
Generative Adversarial Networks

Autoencoders

Self-supervised learning

Deep Learning applications
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Teaching Methods-Assessment

MODES OF DELIVERY

Face-to-face

USE OF INFORMATION AND | Use of ICT in teaching and communication with students.
COMMUNICATION o . o .

TECHNOLOGY In addition, in the eclass articles, audio-visual material of lectures and web addresses
for useful information as well as exercises for students' practice are posted in
electronic form

COURSE DESIGN Activity Semester workload overview
Lectures 39 hours
Study/analysis of bibliography 39 hours
Projects 52 hours
Non-directed study 52 hours
Presentation of projects 5.5 hours
Total 187.5
STUDENT PERFORMANCE | Evaluation language: English
EVALUATION/ASSESSMENT
METHODS.

The course is examined with a project and an oral exam.

The final grade is calculated as follows:

FG = 50% (project) + 50%(oral examination)

A relevant reference is available on the course website (course information-policy)

Suggested Bibliography

https://www.deeplearningbook.org

https://www.bishopbook.com
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IMegiyoappa ota EAAnvika

NEPITPAMMA MAOGHMATOZX

TFENIKA

YXOAH | Owovopiag kat TexvoAoyiag

TMHMA | [IAnpo@opukrig kat TNAETKOW VIOV

EINIMEAO XIMOYAQN | Metamtuylako

KQAIKOX MAOHMATOX | dee-lea EZAMHNO ZIIOYAQN | 20

TITAOX MAOGHMATOX | Babud M&6non

AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX EBAO.(I:II:?EAZIAIEZ: MIETOTIKE
MONAAEX
AIAAXKAAIAX
AwoAéEetg 3 7,5

TYIIOZ MAOGHMATOX | EiSikevong

INPOAINTAITOYMENA MAOHMATA:

TAQXXA AIAAXKAAIAY kat EEETAXEQN: | AyyAwn

TO MAOHMA ITPOX®EPETAI ZE ®OITHTEXZ | Nau
ERASMUS

HAEKTPONIKH XEAIAA MAGHMATOX (URL) | https://msc-data-science.iit.demokritos.gr/classes/deep-learning

MAOHZXIAKA AITIOTEAEZMATA

Mafnolakd AToteAécpata

Metd v emituxt) oAokApwon Tou pabniuatog, o @ortntis Ba eivat oe Bom vo:

. Md&BeL TG Baokés £VWOLEG TWV VEUPWVIKWDV SIKTU®WV
. Katavonoet Tig kOpLeg unxavikés 18éeg miow amod ta oVyxpova Babid vevpwvikd Siktua
. Md@BOeL TIG IO OMUAVTIKEG GUVEAIKTIKEG QPXLTEKTOVIKEG KAl TIG EQAPUOYEG TOUG OTOV TOHEX TNG OpACNS

UTIOAOYLOTMV KAL OE TIAPOLLOLEG EQAPHOYES
. Md&OeL twg Aettovpyel to self-sueprvised learning
Katavonoet ta axorovBiakd Babid povtéda

Ivwpiler g va oxedidoe, va xtioel xat va ofloloynoel Babid povtédla o0To TAAIGLO TPAYUATIKOV
TPoBANUETWY.

Tevikég IkavoTnTeg

[kavotta 6TV avdAvon kat cvvBeon §edopévav Kat TANPOPOPLOV

[kavotnTa va e@aprolel KatdAAnAeg TexvoAoyies oxeTLcd pe To S00€v TTpOPAN LA
[kavotnta Mymg amo@doewv

[kavotnTa va epyaleTal opadiKd Kot GUVEPYATIKE

[kavotnTa GUVOEST|G TEXVIK®OV AVaLPOPWV

[kavotnTa doknong KPLTIKNG

TeBaocpds ot SL@OPETIKOTNTA KAl TIOAUTIOALTIOUIKO TN TA

[kavotnta mapaywyng eEAev0epng, SNILLOVPYLKNG KAl ETAYWYLKNG oKEYNG

[kavoTnTo TAPAYWYNG O VEEG KATAOTACELS KL TIPOKAT OELS

IEPIEXOMENO MAGHMATOZX (Course Content)

Nevpwvikd Siktua kat e@appoyés

Tuvediktikd Nevpwvikd Alktua

AxkolovBiaxn pabnomn: RNNs, LSTMs kat Transformers
GANS

AvtokwSikomomtég
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. Avto-emiBAnTiky pabnon

. E@appoyés BaBids Mdbnong

AIAAKTIKEZ kot MAOHZIAKEEZ ME®OAOI - AZIOAOTHEZH

TPOIIOXZ IAPAAOXHX

XPHXH TEXNOAOTIQN | Xprion TMNE otn Stdaokalio KAl 0TV EMIKOLVWVIO E TOUG POLTNTEC.

MNAHPO®OPIAX KAI . i , L X .
ENKOINONION EruutAéov, oto eclass avaptwvtal oe NAekTpovikn popdn dpBpa, OMTIKOOAKOUGTIKO UALKO

Staé€ewv kat SLadkTuakeg SLeLBUVOELS yLa XpAOLUES TANPOdOpPieg KABWG KAl AOKAOELG
yla tnv e€doknon Twv ¢oLtnTwv/TpLuv

OPTANQXH AIAAXKAAIAZ ApaosTipiéTnta Poptog epyaciag éapjvov
AwxAéerg 39 wpeg
MeAétn kat avdAvon BiBAoypagiag 39 wpeg
Exmévnon epyaciov 52 wpeg
Avtdvoun pedém 52 wpeg
[apovciaon epyaciov 5,5 wpeg
TUVoAo 187,5

AEIOAOTHIH ®OITHTON | Mwooa afloddynong: AyyAn
Exmévnon epyaciov

To paOnpa egeTdletal Le TNV EKTTOVNON VTIOXPEWTLKNG Epyaciag TTov TtapadiSouv ot
POLTNTEG KATA TN Stdpkela Tou pabnpatog. Emiong ot @olttég mapoustdlouv vAtko
TIOV TOVG avatifeTal TPog LeAETN Kal eEETATOVTL TTPOPOPLKA.

0 BaBpodg vmoroyiletat 50% amd v epyacia kot 50% amd tnv Tpo@opky eéétaon

ZYNIZTQMENH-BIBAIOTPA®IA

[potewopevn BiAoypapio:
° https://www.deeplearningbook.org

° https://www.bishopbook.com

40


https://www.deeplearningbook.org/
https://www.bishopbook.com/

AmAwpaTikn egyaoia

GENERAL
FACULTY | Economics and Technology
DEPARTMENT | Informatics and Telecommunications
STUDIES LEVEL | Postgraduate
COURSE CODE | &umA-gpy SEMESTER | Winter
COURSE TITLE | M.Sc. Thesis
INDEPENDENT TEACHING ACTIVITIES TEACHIN(‘}NI-II‘:(E)ﬁ:‘{‘S( CREDITS
- 30
COURSE TYPE | Scientific expertise
PREREQUISITE COURSES: | -
LANGUAGE OF INSTRUCTION and | English
EXAMINATION-ASSESSMENT:
THE COURSE IS OFFERED TO ERASMUS | Yes
STUDENTS
COURSE WEB PAGE(URL) | -

LEARNING OUTCOMES

Learning outcomes

choices

After having successfully attended the course, students will be able to demonstrate theoretical and practical knowledge
on the topic of the thesis. Indicatively, the student will be able to:

. List and describe issues, solutions, approaches and algorithms in the relevant topic
. Design and implement solutions for problems in the scope of the chosen topic
. Choose the approach/algorithm that has best results/is more promising in specific use cases and justify their

. Evaluate solutions in scope of the relevant topic and present the evaluation results

General Competences

Decision-making
Individual/Independent work

Introduction of innovative research

Search for, analysis and synthesis of data and information by the use of appropriate technologies

Development of free, creative and inductive thinking

COURSE CONTENT

Depending on the topic of the M.Sc. thesis
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TEACHING AND LEARNING METHODS - ASSESSMENT

MODE OF DELIVERY

Face-to-face

USE OF INFORMATION AND
COMMUNICATION TECHNOLOG

Use of electronic presentations
Use of special-purpose software

Communication with students using e-mail

EVALUATION/ASSESSMENT METHODS

COURSE DESIGN. Activity/Method Semester workload
Study and analysis of bibliography 150 hours
Essay writing 230 hours
Projects 250 hours
Non-directed study 120 hours
Total 750 hours
STUDENT PERFORMANCE | Evaluation is conducted by a committee with three members, which

considers the written essay, the results produced and the public
presentation.

Assessment methods:

e written essay
e public presentation

SUGGESTED BIBLIOGRAPHY

Suggested bibliography:

Relevant scientific journals:

. Depending on the topic of the M.Sc. thesis

. Depending on the topic of the M.Sc. thesis
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IMegiyoappa ota EAAnvika

TENIKA
XXOAH | Owovopiag kat Texvoroyiag
TMHMA | [IAnpo@opukrig kat TnAETKOW VIOV
EMNMIMEAO EIMOYAQN | Metamtuylako
KQAIKOX MAOHMATOX | dwmA-gpy EEAMHNO ZIIOYAQN | Xewpepwvo
TITAOX MAOHMATOZX | AmAwpatikn epyacia
AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX EBAOII;,]I:;AEIAIEZ TMIETOTIKEZ
AIAAYXKAAIAX MONAAEX
- 30

TYIIOX MAOGHMATOX

Ei8koV umtoBdBpov

ITPOAITAITOYMENA MAOHMATA:

TFAQXEA AIAAZKAAIAL kot EEETAZEQN:

AyyAuwr

TO MAOHMA ITPOX®EPETAI ZE
®OITHTEXZ ERASMUS

Nat

HAEKTPONIKH ZEAIAA MAGHMATOX
(URL)

MAOHZXIAKA AITIOTEAEZMATA

MaOnolakd AToteAécpata

EMOTNHUNG TWV UTIOAOYLOTMOV

Y10 TéA0g Tou pabpatog o @ottnTiG Ba £xeL amoKToEL BEWPNTIKY KAAG KAl TIPAKTIKY YV®ON o€ éva {TNHa aypung g

Tevikég IkavotnTeg

Aym amo@doewv
Avtdvoun gpyaocio

[apaywyn vEwv EpELVNTIKOV LIEEMV

[Ipoaywyr) ¢ eAeVBePNG, SNULOVPYIKIG KL ETAYWYIKNG OKEYNS

Avalrinon, avédAvon kat cVvBeon SeSopEvmV Kot TANPO@OPLAOY, LE TN XPTIOT) KUl TWV AU AT TWVY TEYVOAOYLOV

NEPIEXOMENO MAGHMATOX

Avédoya pe to Bépa ™G SIMAWPATIKNG epyaciag
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AIAAKTIKEZ kot MAOHZIAKEEZ ME®OAOI - AZIOAOTHEZH

TPOIIOZ [IAPAAOXHX

[IpéowTo e TPOoWTO

XPHXH TEXNOAOTIQN [IAHPO®OPIAXZ

Xp1iom NAEKTPOVIK®V TTAPOVCLAGEWV

KAI ENIKOINQNIQN ’ , ,
Xpnon e&etdikevévou AoyLo KOV
Emkowvwvia pe @ottntég péow e-mail
OPTANQZH AIAAXKAAIAX ApagtipdTnta DopTo¢ epyaciag e&aurjvov
MeAén kat avéAvon BiBAoypaeiag 150 wpeg
Exmdvnon peAétng (project) 230 wpeg
Tuyypa@n epyaciag / pyactiv 250 wpeg
Mn kaBodnyovpevn pedétn 120 wpeg
XhvoAio Mabijpatog 750 wpeg
AEIOAOTHZIH ®OITHTQN | H a&loddynon yivetal amod TpipeAn) emtpom, 1) ool Aappdvet v’ oYy ™)

YpaTT ava@opd, Ta amoteAéopata Tou Tapnxdnoav kat ™ Snudola
Tapovoiao.
MéBoSot a&loAdynong:

o [pamth epyacia

e Anupdoia mapovasiaon

ZYNIZTQMENH-BIBAIOTPA®IA

[potewopevn BiAoypapio:

Zuvaen EMLOTHOVIKG TIEPLOSIKA:

e Avdloya pe to Bépa g Stmlwpatikns epyaciog

e Avddoya pe to Bépa g Stmlwpatikns epyaciog
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