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1. Xpnjon evtiTiov
To mapov EVTUTIO XPNOLUOTIOLE(TAL YLa TN CUYKEVTPWON TWV MANPOPOPLWV TWV HoBNUATwV
katnyoplag A- kaL tnv mpwtn ¢Aaon avantuéng Twy pabnudtwy katnyopiog A kat A+.

OLmAnpodopiec Slakpivovtal og UTIOXPEWTIKEG ( IPACLVOL TIVOKEG) KOL TIPOOULPETLKES
(moptokaAl mivakeg). H cUUMARPWON TwV UTTOXPEWTLKWY oTolXelwv Sev amnattel dlaitepo
Xpovo. O OyKog Tou evtUTou gpdaviletol LeydAog KaBwe urtdpxouV TIOANEG TIPOALPETIKEG
mAnpodopieg, 6nwg mAnpodopieg kat otnv AyyAlkn yAwooa. MapakaAovvrat ta puéAn
AET/EN va unv amodappuvovtot armd to OYKo Tou EVTUROU.

MoAAG amd ta otolyeia untapxouv Nén oTo MPOYpPAUUA GTIoUSWV I €X0UV 18N cuyKevTpwOEeL
amnod th Movada Alaoddliong Mowdtntag (MOAIM) Tou k&Be 16pUipaToc.

Enwowvwvia: opencourses@aueb.gr
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2.IIANPpo@OoPLEC KoL EKTALSEVTIKO VAIKO AKaSNpaikov
MaOnpatog

2.1 [IA\npo@opicg padnpatog

2.1.1 Ovopa Si8dokovtog/ddackoviwy (Instructor (s)).

‘ MuxaAng Badlpylavvng

‘ Michalis Vazirgiannis

2.1.2 Tithog MaBnpatog (Course title) onwg avadépetal oto npdypappa crtovdwv (MZ)

| E€0pun yvwong amod Baoelg AsSouévwy Kal tov Maykooplo lotd

| Data Science and Mining

2.1.3 AIKTUOKOG TOTIOG LOOALOTOG

| https://eclass.aueb.gr/courses/INF131/

2.1.4 Kwbikog Madnpartog (Course Code ) omwg avadépetal oto M2

3743

2.1.5 Entinedo padiparog/KokAog orouvdwv (Course level/cycle).
1. Nporntuyiako (Undergraduate)/Npwtog kUkAog ortoudwv (First cycle)
2. Metantuylokod (Graduate)/AsUtepog kKUkAog omtoudwv (Second cycle)
3. Awbaktoplkod (Doctoral)/ Tpitog kUkAoG omoudwv (Third cycle)

2.1.6 Etog onouvdwv (Year of Study).
Etoc:1|2|3|4|5]|6

2.1.7 E€apnvo (Semester). ErmiAééte (kavte bold) ano 1 €wg 12 onwc avapépetal oto
2.

E€aunvo:1]2|3|4|5|6|7|8|9|10]11]12
2.1.8 Tumog padnpartog (Type of course).

1. Ymoxpewtikd (compulsory)
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2. Emoyng (optional)
2.1.9 AlSaKTIKEG WPEG OTO e§aunvo. 64
2.1.10 fuvSibacokahia. OXI
2.1.11 Nwooa sidaokaliag (Course language).
1. EAAnvVikA
2. AyyAkn
3. AMn: (6nAwote)

2.1.12 Ouada otoxog (Target Group)

| Mpormtuxlakol poltnTéG Tou TURpatog MAnpodopikng.

| Undergraduate students of the Department of Informatics.

2.1.13 MiotwtikéG povadeg (Credits.)
AplBUOG povadwy: 6

2.1.14 Neproootepa yia tov/toug Siddckovteg (More about instructor).

| http://www.db-net.aueb.gr/michalis/

| http://www.db-net.aueb.gr/michalis/

2.1.15 Qwroypadia S16AcKovVTOG.

2.1.16 Nepypadr padnpatog (Course Overview / Description /Synopsis)

Avaokomnon aAyoplOpwy eMBAEMOUEVNG LNXOVIKAG LABNGNC, LN ETUPBAETOMEVN
MNXavikn Labnon pe éudaon otn cuotadomnoinon Kol 0ToUG KAVOVEG CUCXETLONG.
Baoikeég évvoleg avalntnong mAnpodoplag, TEXVIKES amodOunong Kot Lelwaong
Slaotaong Twv dedopévwy (SVD, PCA, LSI), aluacidec Markov. ZnpacloAoyikr avaluon
pe epapuoyEg otnv €0pun yvwaong Kat atnv avalntnon mAnpodoplag. Znuacloloyia

Apdon «Avolytd Akadnpaikd Mabnuato oto Otkovoptkd Mavermiotiuio ABnvwy 5



KOLL TLOYKOGOLLLOG LOTOC, E€0pUEN YVWONG OTOV TTAYKOGLO LOTO (TTEPLEXOLEVO, Soun,
6ebopéva xprong), avaluon umepoUVOECUWY, KOTATAEN GNUAVTLKOTNTAG, O0AyopLOpoL
efatoptkevong (collaborative filtering)

Review of supervised machine learning, unsupervised machine learning with emphasis
on clustering and association rules. Basic information retrieval concepts, spectral
decomposition and dimension reduction techniques (SVD, PCA, LSI), Markov chains.,
Knowledge mining the Web (content, structure, usage data), hyperlinks analysis, page
ranking, personalization and recommendations(collaborative filtering)

2.1.17 Neprexopeva padnparog (Course Contents )

1. Eloaywyn otn dltadikacia Data Science
e Pre-processing, Exploration, Feature selection, Dimensionality reduction, feature
extraction and evaluation
e Supervised Learning (k-nn, regression, logistic regression, decision trees
e Unsupervised learning (Clustering, K-means, EM, Spectral Clustering)

2. E€6puén amo Keipeva kat tov Mayk. loto (Text/Web Mining)
e Text retrieval metrics, Novelty detection, Graph of Words
e Recommendations/collaborative filtering

3. E€opuén amo Mpadnuata (Graph Mining)
e Graph Ranking algorithms and evaluation measures
e Graph clustering and classification
e Degeneracy (k-core & extensions)
e Community mining methods & applications in social networks
4. Bigdata
e Map reduce - distributed processing, technologies (Hadoop, Map Reduce,
NoSQL storage)

2.1.18 Ma6notakoi otoxol padnpatog (Course Objectives/Goals )

O oT0)0G Tou pabnpatog ival n e€olKelwon e TEXVIKEG / alyoplBuoug avaluong
OUVOAWV SedopEVWY Kal epyaAeia AOYLOULKOU OTOV XWPO TG EEaywWYNG YVWaong Kot
UNXAVIKAC padnong. Eldikotepa etodyetal n Stadikacio tng Emotnung Asdopévwy (Data
Science) pe ta otadio mpoenegepyaaota kal e€epelivnon Sedouévwy, EMAOYAC
XOPAKTNPLOTIKWV/UElwong Staotaong, emiPAemopévne/pn emtBAemopévng pabnong Kot
aflohoynong/emthoyng povtéAwv. Emiong Sivetal pLo elcoywyr oTLg AmOLTHOEL KOl
teXVoAoyieg peyaAng kKAipakag dedopévwy (Bigdata).

2.1.19 Né€erg kKAedLa (Keywords)

E€opun Asdopévwy, Emotiun Asdopévwy, EmBAeniopevn Madnon, Mn emiBAemOpevn
Ma6naon, Data Exploration, Graph Mining, Text Mining, Web Mining.
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Data Science, Supervised Learning, Unsupervised learning, Data Exploration, Graph
Mining, Text Mining, Web Mining

2.1.20 Npotewvopevn pwroypadia yia to padnua

2.1.21 Ouada avantuéng neplexopévou (Content Development).

| AlaAEEELG: MixAANng Ballpytavvng, KaBnyntig ONA.

2.1.22 TUmol ekmodeutikol UALKOU (course format).

e Awadaveleg

®  JNUELWOELG

e Buwreoblahételg
e Podcast

e 'Hyo

e TOAUMEGCLKO UALKO

ALOSPACTIKEG OLOKAOELG

2.1.23 MNpotelvopEVa GUYYPALOTAL.

Mropeite va emAéEete Eva amo ta akoAouBa BLBAla:

Principles of Data Mining , David Hand, Heikki Mannila, and Padhraic Smyth, MIT
Press, August 2001.

Learning from Data — Y. Abu-Mostafa, M. Magdon-Ismail, Hsuan-Tien Lin,

Doing Data Science, Straight Talk from the Frontline, Cathy O'Neil, Rachel Schutt
Pattern Recognition and Machine Learning (Information Science and Statistics)
Hardcover — October 1, 2007, Christopher M. Bishop

Hadoop: The Definitive Guide, 3rd Edition, T. WhiteSlides

You can choose one of the following textbooks:

Principles of Data Mining , David Hand, Heikki Mannila, and Padhraic Smyth, MIT
Press, August 2001.
Learning from Data — Y. Abu-Mostafa, M. Magdon-Ismail, Hsuan-Tien Lin,
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e Doing Data Science, Straight Talk from the Frontline, Cathy O'Neil, Rachel Schutt

e Pattern Recognition and Machine Learning (Information Science and Statistics)
Hardcover — October 1, 2007, Christopher M. Bishop

e Hadoop: The Definitive Guide, 3rd Edition, T. WhiteSlides

2.1.24 Opyavwon podnporog.

Aoun kal cuyvotnta didackaliag (Course Meeting Times / Course Structure).
o AwalE€elg 2 popec tnv efSopada (Lectures 2/week)
e Epyaoctnplo (1 dopa tnv efdopada, 2 wpeg)

2.1.25 M£Bodog sibaokaliag (teaching method)

e AldaokaAia kaB’ €5pag Kal ouUTANPWLLATIKA-EVIOXUTLKI EKTIALOEVON HEOW
oaoUyxpovng mMAatdopua.
e Epyaoctnplo.

2.1.26 Mé£BoboL aflohoynong/Badpordynong (Assessment method and criteria).

E€etdoslg

A&loAoynaon ue Baon anddoaon o project

Emuitpenopevo UALKO KaTd TIG EETAOELG: 2 GUANA XElpoypada
MaAaotepa Oepata s€etdoswv/mpoddwv: Stabsotpa

2.1.27 Npoanawtovupeva (Expected prior knowledge/ prerequisites and preparation)

o mpoypappatiopd: Python, Java,
Baoelg Aedopévwy,

Texvnti Nonpoouvn,

AAyopLBuotl.

2.1.28 EruutA€ov cuvictwipevn BLBAloypadia kat UAKO mpog peAétn (Literature and
study materials / reading list)

TNV EAANVLKN YAWooa. YIIOXPEWTLKO.
Mpoteivetal AekTikn meplypadn mou va mepAapPAavel ta e€NG:
o BiBAioa- keipeva (Text/books)
o Doing Data Science, Straight Talk from the Frontline, Cathy O'Neil,
Rachel Schutt
o Pattern Recognition and Machine Learning (Information Science and
Statistics) Hardcover — October 1, 2007, Christopher M. Bishop
o Hadoop: The Definitive Guide, 3rd Edition, T. WhiteSlides BipAloypadia
e Online readings
o Scikit-learn: Machine Learning in Python, Fabian Pedregosa, Gaél
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Varoquaux, Alexandre Gramfort et al., Scikit-learn: Machine Learning in
Python 2011 Article, -The Journal of Machine Learning Research
archivVolume 12, 2/1/2011, Pages 2825-2830
o https://www.kaggle.com/wiki/Tutorials
o Mnyég otn BLBAL0ORKN Tou WpULatog. E€opuén MNvwong armo BAoeLg
Aebopévwy kat tov Maykoouto loto, XAAKIAH MAPIA, BAZIPTIANNHZ
MIXAAHZ, ISBN: 9604021168
o AN OXETIKA QVOLKTA Habipata AAAWVY LOPUUATWY ECWTEPLKOL n
e€wteplkoL:
= |ntroduction to Data Science
https://www.coursera.org/course/datasci
= |ntro to Data Science, Learn What It Takes to Become a Data
Scientist
https://www.udacity.com/course/intro-to-data-science--ud359
ApBpa (Articles)
Bivteo: https://www.youtube.com/watch?v=dMpdoprDEDI

2.2 [IANPo@oPLEC VLA TIC OEPATIKEG EVOTNTEG 1) EVOTNTEG SLAAEEEWV
2.2.1 AplBudg Oepatikwv Evotitwy

|8

2.2.2 TitAoL Ospatikwv Evotrtwv

SR -

Elcaywyn

Dimesionality Reduction and Feature Selection

Supervised learning

Unsupervised Learning (Clustering)

Community Detection and Evaluation in Social and Information Networks
Web Mining

Introduction to Big Data

2.2.3 AvalAutikn neplypadr eVottwy

1.Elcaywyn
2.Dimesionality Reduction and Feature Selection

Motivation

Distance Measures

Data Exploration and Preprocessing
Feature Ranking and Selection

3.Supervised learning

Introduction to supervised learning
Regression

Naive Bayes

K-nn

Decision Trees

Regression re-visited

4.Unsupervised Learning (Clustering)
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e C(Clustering
e K-means
e EM
e Spectral Clustering
5.Community Detection and Evaluation in Social and Information Networks
e Introduction & Motivation
e Community evaluation measures
e Graph clustering algorithms
e Alternative Methods for Community Evaluation
e New directions for research in the area of graph mining
6.Web Mining
e Web personalization and recommendations (collaborative filtering)
o Web Advertising
7.Introduction to Big Data
e Why Big data

e Hadoop
e MapReduce
e HDFS

e Hive, HIVEQL

2.2.4 N\é€erg — KAeldLa ava evotnta

1. Eloaywyn

2.Dimesionality Reduction and Feature Selection

Distance Measures, Exploratory Data Analysis, Data Quality, Evaluation metrics, Filter
methods, Wrapper methods, Embedded methods, Complexity, Data features, k-NN,
Linear Algorithms, Matrix Factorization methods, Principal Components Analysis (PCA),
Singular Value Decomposition (SVD), Multidimensional Scaling (MDS), Non negative,
Matrix Factorization (NMF), Latent Semantic Indexing (LSI)

3. Supervised learning

Prediction, Regression, Least Squares method, Bayesian classification, Bayes theorem,
Naive Bayes Classifiers, Linear Discriminant Analysis, k-NN, Boundary, Decision Tree,
Entropy, Information gain, Learning — linear regression, LMS

4. Unsupervised Learning (Clustering)

Clustering, Partitional method, K-means, time complexity, speed-up tricks, Expectation
Maximization, Gaussian Mixture Models, E step, M step, Hierarchical Clustering,
Association Mining, Apriori Algorithm, Spectral Clustering, Graph-Cut, Min-Cut, Graph
Laplacian, Ratio Cut, Normalized Cut, Algorithm for k>2, Laplacian-Eigenvectors-
EigenValues, Modularity function, Newman-Girvan algorithm

5. Community Detection and Evaluation in Social and Information Networks

Networks, Social Networks, Community Detection, World Wide Web, Metabolic
networks, intra-clusters, inter-clusters, Notation, Evaluation based on internal
connectivity, Evaluation based on external connectivity, Evaluation based on network
model, Observation, Graph-Cut, Min-Cut, Graph Laplacian, Ratio Cut, Normalized Cut,
Modularity, Newman-Girvan algorithm, optimization, Resolution Limit, conductance,
Network Community Profile (NCP), Core-periphery, Jellyfish model, Robustness, K-core,
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DBLP K-cores, Wikipedia, S-cores, CoreCluster framework, Scalability

6. Web Mining

Personalization, recommendations, Recommender Data Model, Scalability, Privacy and
Trust, Robustness, Utilization, User Interests, Collaborative Filtering (CF), User-User
Similarity, CF Recommender, Item-to-ltem Collaborative filtering , Advertising,
Traditional advertising, Online advertising, Cost Per Impression (CPI), Cost Per Click
(CPC), Cost Per Action (CPA), Google AdWords

7. Introduction to Big Data

Big Data, Hadoop, HDFS, MapReduce, Pig, Hive, HBase, MapReduce, Map function, Data
Flow, Map task, HDFS, Hive, HiveQL, Querying Data
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