BAZEIZ KAl EZOPY=H AEAOMENQN
Databases and Data Mining

Ap. Tiakag EAeuBEpIOG

Epyaotiplo TexvoAoyiag kail ETre¢epyaciag Asdopévwy
TuAua NMAnpogopikng

AlatunpaTiko Mpoéypappa MeTATTTUXIOKWY ZTTOUOWV
ApioToTéAeio MNMavetTioTAMIO OecoaAOViknNg

http://delab.csd.auth.gr/~tiakas
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Opiouog Baong AsdopéEvwy

Xvotnuo Awoyeipions Baceov Agoopevov
(database management system):

Eivol pia 6vAL0YY] TOKETOV LOYLGULKOD, TO
0TTOL0. VAOTTOLOVV OAES TIS AELTOVPYLES TTOV
APETEL VO vTooTPLyBovv, 0TOS avalnTnon,
ELGOY MY, OLXYPOPT], CUYYPOVIGULOG
MPOCTELAGEMYV, TPOCTUGLO KOl TOAAES AKOUT).
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Awaypoppotikng aretkovion pwes Baonc Asoopusvoy

Zoomyua Baoye Aedouévaov

Lborqua Aiayeiprone Baone Asdousvay

Evnuépwon

Tafwvounan

Avalnnon

Eneiepyuoin

Agpareia

Bdaon Asdopévioy
111

Baon Asdopéva
11

Baomn Asdopévay
I
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ITAcovekTNuoto TV Bacsov Agoousvov

Ieprypagn Acdopévov (meta-data = ocoopéva,
Y10, TO, 0E00UEVU, KOTAAOYOS GUGTUOTOG).

AveCaptnoio Agoousvev Kot AELTovpyL@v (0gv
alrdlovv To Tpoypaupate epapuoyns [to
ALOYIOMIKO] 0TOV 0AAGCOVY TO OEOOUEVQ).

AmoooTikOTEPN Arayeipion Agoousvoy (o Tpo-
YPOUUOTIOTAS EMKEVIPOVETUL GTNV EQUPLOYT] KOl
Ol 6TA OEOOUEVA KOl GTOVS OAYOPLlOpovg
EMECEPYUOLAS TOVG).
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ITAcovekTNuoto TV Bacsov Agoousvov

IIpoctocia Agoousvov Kot AtKotopato Xpnoetov
(Y10 KaOg 6VUvoLo dEO0ONEVOV EEYMPLOTA).

Mnyaviepot Tavtoypovng Ilpoonéraong
(TpocPEPOVTUL 0O TO GUGTI IO U OVIGHOL
TPOCOPLVOV KAELOMUOTOS KAOE @Oopa mOV YIVETUL
KAToL0, EVIIUEP OGN UTTO EVO TEPUROTIKO [LLOVO Y
TO OEOOUEVA TTOV EVIIUEPOVOVTUL KUl LOVO Y10, TO
YPOVIKO OLAGTNLO, TTOV EVIILEPAOVOVTUL]).
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2Uyxpoveg Epappoyeg

IHolvpeowkég E@appoyég (multimedia databases)
I'eoypopika Xvotiuoata Iinpogopirov (GIS)
Apneon (on-line) avaivtikn ereepyacio (OLAP)
E&opvEn Asdouévmv (data mining)

Avaktnon IAnpogopiag (information retrieval)

Awayeipron Kot E@appoyég Kivovugvov
Avtikelpévov (moving objects applications)

E@appoyég ®opntov Yroroyietov (mobile
computing applications)
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E¢opucn Acdopévwy - OpICHOG
EE0puin oeoouEvmv eival n eCaymyn)
TANPOPOPLUS ATTO UEYIAES PACEIS OEOOUEVMIV

OV TAPOVGLALEL EVOLUPEPOV
OV ELVUL VEQ (U1 YVOGTIG EK TOV TPOTEPOV)
OV OEV ELVUL TTPOPUVIG

mov gtvan ypnowun (aérorormorun)
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Kivntpa yia E¢opu¢n Asdopevwy

Ynrapyovv mavtov 0E00UEVA:

YyeowokEg Baoerg

AnoOnkKec Agoonsvav

Agdopévo, Xovorlayov (ATM, vrepkatocTpoTo)
Xopika Asoopévo, (GIS, dedopéva 00pvEOP®YV)
AeO0NEVO, XPOVOGELPMOV (0£O0UEVE CEIGUMV KATT.)
IloAvueowkd Agoopévo. (o1, ElkOveS, PBivreo)
Agdopéva Haykoopiov Ietov (l0gs, 16To6EMDEC)

H £E0puvén 01veL TO TAEOVEKTN O VO, KPUTANE HOVO
0EOOULEVO YPNOLUO OVTL VO KPOTANE OLO TO OEOOUEVA
oV Elval TPoPAnua
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H E¢opuin Aedopevwyv wg dladikaaoia

Anotiunon Hpotvmov H A

E&opuvén Aeoousvov /
4
AmoOnKn Agoopévav / '

Kuﬂapwp(’)yl - ]4 y
Avadpaon

==

Baogig Agoopuévav
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AtroBnkec & E¢opun AsdouEvwyv

ES6puin Acdopévwv
Karnyopilotroinoc
Ouadotroinon

Kavoveg ZuoxEr
Xpovooelpég

E¢Spuin atroé Tov
NMNaykéouio lotd

Agdopéva Aoung
(PageRank, HITS)
Aegdopéva
NEplEXOUEVOU
dpEVa XpRong

YAotroinon Baocswyv
Kal ATTofOnkwv Agdopévwy
Anuioupyia Kuwv
Analysis Services
visualization
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2T10X0I ToUu Mabnuarog

Tperg 0100KTIKOL GTOYOL:

1. T'voon wpoyopnuévev Ospatov Baceov Kot
EEopuving Acoousvov.

2. IkavotnTOo Yo KPITIKI] 0S10A0Y161] EPEVVITIKOV
gpyaot@v otnv EE0pvin Acoousvov.

3. E¢@oappoyn aiyopiOnmv EE0pving Asdopévav yo,
TNV eMlAvon Tpofinuatomv.
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BiBAloypagia

[1] Introduction to Data Mining
(Tan, Steinbach, Kumar)

[2] Mining of Massive Datasets

(Rajaraman, Leskovec, UIIman)

[3] Eilcaywyn oTnVv £€6puén Kai
TIG ATTOONKEG OEQONEVWYV
(NavotrouAog, MavwAoTTouAoG)

Mining
of
Massive
Datasets

Anand Rajaraman
Jure Leskovec
Jeffrey D. Ullman

----------

EIZATQIH ZTHN
EZOPYEH KAl TIZ
AMOBHKEZ AEAOMENQN
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BiBAloypapia

[4] Baoeig, ATrTo0nKeg
Kal E¢opuin AsdousEvwy

Epyaotnplakog Oényog

Navaylwtng ZUREWVISNG
Asaktwp Tuiparog NAnpodopkrig
Apiototédeio NMavenotipio Osocoalovikng

(Zupewvidng)
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BaBuoAoyia Mabnuarog

NMNapouciaon EpeuvnTikNS Epyaciag
(2 povadeg)

2UvOeTIKN Epyaoia

(3 povadeg)

rpatmrTéC E¢eTAOEIG

(5 povadeg)

*0l Movadeg aBpoilovTal Xwpig TTPOUTTOBECEIG
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NMapouciaon EpeuvnTikng Epyaciag

AuvaTtoTnTeG ETTIAOYNG OEMATOG
1. State-of-the-art papers from Conferences or Workshops
2. Papers from Data Engineering Lab (DELAB)
3. Data Mining Book project topics

TpoTtrog lNapouciaong
Awareln 15 Aemttov
Ipofoin owagaver®mv oe Power Point ( to woAv 30 drapaveireg)
Epotmioeig — cvintnon (5 Aentad)
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2UvOeTIKN Epyaocia

Xpnon tov MS SQL Server 2014 R2 Business Intelligence

2evaplo
Mia emyeipnon ow0d<ter pio faon o0goo0uéEvOV e GTOLY ELD TOV
TELUTAV TTC.
Oa 605 60000V Tpla TPOPANATE TOV AVTINETMOTICEL 1] EMYELPN O KL
0a Tpoteivere Moelc,

Eopappoyn arlyopiOnov EE0pving 0coopuévmv
AlyoprOpor Aévtpov Ano@aocnc, Opadomoinong o€ XvoTdoEs,
Xpovooepav kol Kavovov Xvoyétiong

Hopadotia

IIpocoropiopnog mOavav povtéAmy

Awaypappota KOev, 0EVTP@V, YPOVOGELPOV, GVOTAOMV KUl KAVOVMY
OVLGYETIONG

Agoroynon Tov TavVAOV HovTEL®V
EmAoy1 KaAOTEPOL HOVTELOV
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E¢eTdoEIg

"YAn HaBApaTog
(5-6 kepdlona amo To Pifrio TOV TPOTEIVOVTUL KU
07T0 TO VAIKO TV OLOPUVELOV)

Oa TTPETTEI VA ATTAVTNOOUV TTEVTE BEpaTa
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Opyavwon Tou Mabnuarog

[Mepiypaen-Emokotion Tou Mabnuarog, BaolkEg Evvoleg
Baoeic Aedouévwy: Evvoioloyiko ETTitredo, ER-model
Baoeic Acdopevwy: EKTETAPEVO Kal 2Xea1aKO MovTeEAO
EpwmuaTta BA, H yAwooa SQL, Atmofnkec AedopEvwyv
Katnyoplotroinon: @swpia kar MEGodol

OupadoTtroinon: Oswpia kar MEBodoil

Kavoveg 2uoxETions: Oswpia kal MéBodoil

Xpovooelpeg Oewpia kal TTposTolpacia SQL Server 2014
SQL Server 2014 BA-EpwtApara-Aiaypauuara-Kupol
SQL Server 2014 (Katnyopiotroinon-Aévtpa Attogacng)
SQL Server 2014 (OpadoTtroinon)

SQL Server 2014 (Kavoveg ZuoxETIong)

E¢opuin Acdoucvwy lMNaykdopiou lotou & EIdikou 2koTTou
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EvoTnteg oTic Baoceig Asdopevwy

EKTETOUEVO MOVTEAO OVTOTATWYV
ouoxeTiocewyv (ER-Model)

Anuioupyia Baong Asdopsvwy
EpwtAuaTta o Baon Asdopivwyv
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MEBodoI OpadoTroinong

K-means

Agglomerative Hierarchical Clustering
Density-based algorithms (DBSCAN)
Graph-based algorithms (Two-way nCut)
Scalable Clustering algorithms

Cluster Evaluation
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MEBodoI KaTtnyoplotroinong

Decision Tree Classifier

Model Over-fitting

Naive Bayes Classifier

Nearest Neighbor Classifier
Evaluating and Comparing Classifiers
Ensemble Methods
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MEBodoI Eupeong Kavovwy ZuoXETIONG

Frequent Item-set Generation (A priori)
Alternative Item-set Generation (FP-Growth)
Sequential Patterns (temporal information)

Recommendations based on Association
Rules (cross-sales)

Evaluation of Association Patterns
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MS SQL Server 2014 (Anpioupyia Kufou)

Anupioupyia Kuou AsdouEvwyv

NMpofoAn Tou Kuou AsdopEvwyv
AcloAdynon Tou KuBou AsdouéEvwyv

The Year v (uarter The Month

g 1997
31
Febiuary January
Store Country v |Store State Store Sales Store Sales
[ 154 CA 1265465 1173729
R, 0675, 34000000001 143027
[{] Wl 217288 194997
Tatal 44[)53, 7599999999 455739,69
3rand Total 440054, 7599999999 45539.69

March Total

Stare Sales Stare Sales
1178326 01752

16192, 25 40170, 2599999939
22054, 36 fazae, 5a999999%s

o023, 86533999999 139628,45
a0023,86533999999 1539628, 350000001
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MS SQL Server 2014 (KarnyoploTtroinon)

Epapuoyn AAyopiBuou Aévtpou ATTO@AONG
MapaueTpol AAyopiOuou

NMpoBoAn Tou AévrTpou ATTo@aong
AgloAoynon tou Asvtpou ATTopaong

i\/‘ MoviesProject - Microsoft Visual Studio
Build Debug Database Mining Model Tools Window Community Help

L=

File Edit View Project

.j'gﬂﬂi ,l ~ '|P|Development vkk‘?j‘k@ﬂ-.ﬂ
b CustGender.dmm [Design]| Movies.dsv [Design] Start Page -~ X Solution Explorer ~ 3 x
&\ Mining Structure |‘\ Mining Models “;, Mining Model Viewer |.Z=] Mining Accuracy Chart |9 Mining Model Prediction =) | Q
= = 5. MoviesPros
Mining Model: | CustGender_Tree ‘v] Viewer: |Microsoft Tree Viewer .,I A i oviesProject
— - e = [ Data Sources
Decision Tree | Dependency Network «» Movies.ds
I ||| = [ Data Source Views
[] Show long name «39 Movies.dsv
[£5 Cubes
All Links [ Dimensions
=) [£3 Mining Structures
A\ CustomersMaritalStatus.dmm
A\ CustGender.dmm
[Z> Roles
= Assemblies
[ Miscellaneous
> Deployment Progress - MoviesProject ~ 3 x|
Server : localhost
Shopping Database : MoviesProject
(Q Command
Pets & Animals Status:
Select a node in the network to highlight its dependendes.
StrongestLinks [l Selected node [ node it predicts Deploy Completed sfulh
Node that predicts it Predicts both ways
] pr ) y: <% Deployment Progress
| & Error List
Ready
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MS SQL Server 2014 (Opadotroinon)

Epappoyn AAyopiBuou OpadoTtroinong

MapaueTpol AAyopiOuou
NMpofoAn ZuoTadwyv
AZloAdynon Twv ZucTAdWV

I\/\ MoviesProject - Microsoft Visual Studio

File Edit View Project Build Debug Datsbase Mining Model Tools Window Community Help
e R~ W= N = s I 2| > | pevelopment - | 531 s s g 50 - )
> CustMaritalStatus.dmm [Design]| StartPage | -~ X
g [\ Mining Structure | A\ Mining Models | ,5;4 Mining Model Viewer [/2 Mining Accuracy Chart ]Q? Mining Model Prediction
= Column Mapping | Lift Chart | Classification Matrix
Chart type: | Lift Chart [~ Settings...
Data Mining Lift Chart for Mining Structure: CustMaritalStatus
100
20 / /
N /A
— 2
70 -
= -
5 eo S
o ;
= 50 —
=
= &
g =
o /
3 i
oD 30 .
<
-
20 / =
10 ]
]
o 10 20 30 40 50 80 70 80 90 100
Overall Population %

Ready
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MS SQL Server 2014 (Kavoveg ZUuoXETIONG)

E@appoyn aAyopifuou Kavovwy ZuoXETIONG
NMapdapuerpol AAyopiOuou

NMpoBoAn Kavovwy ZuoxETiong

AZloAoynon Twv Kavovwy ZUoXETIONG

@mu:mu@

@mmﬁ:w«rmmm

Nhnamuuﬁhm@

Raigers of the Lost Ark
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MS SQL Server 2014 (XpovooelpEg)

E@apuoyn aAyopiBuou Xpovooeipwy (ARIMA, ARTXP, mixed)
NMapauerpol AAyopiBuou (Periodicity, Forecast method, missing
values substitution, etc.)

NMpoBoAR Tou povTéAou time series

AZloAOynon Twv HovTEAOU time series

pﬂ Mining Structure )q Mining Models &3 Mining Accuracy Chart S Mining Model Prediction Mll"llﬂg LEQEﬂd * 0 X
Mining Model: [Forecasﬁng '] Viewer: [Microsoft‘l'lme Series Viewer v] (V) H|gh Low
R @ K i Shon Deviations Prediction steps | % Total Cases: 24
| M200 Europe: Amount, M200 Eur... | ] i
Tem Coefficient  Histogram
5.000.00% . M200 Europe: Amount 6055.1]4 _—
I 200 Ewrope:Quanty Amount(M200 Notth Amer... -0,6762...
4.000,00% B 11200 North America: Amount Amourt(M200 Morth Amer... 001724,
I B 200 North America:quan... Amourt{R750 Pacific.-12)  0.24574..
3.000.00% J == . M200 Pacific: Amount Quarrt:rh_.r{l'u'IQDD Europe,-ﬁ} 434753
: {.1.__‘:_; B 1200 Pacific:Quantity Guartity(M200 Morth Ame... 864155,
I_.i-.r I CGuartiy(M200 North Ame... 48 6563,
2.000.00% A T‘;" , Cuartity(R750 Europe -8)  -798.55...
o
1.000.00% F‘—,
N2 A
0.00% et V—W—— = Ohec
Total Cases: 24
oo ;5,’?,’2005 25/5/2006 25(3/2007 25/1/2008 25/11/2008 Tree node EqUEtiDﬂ:

Amount = 6095,04452255538
+ 8641,59105385889 ™ Quantity(M200 Morth

-
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E¢opuin AedouEvwyv XpnRong
NMNaykoopuiovu loTou

Xpnoipotrolei 0eOOUEVA ATTO APXEIN KATAYPAPNG
TWV 1I0TO0EAIdOWYV (Log files) kal a1rd Ta TTPOPIA
TWV XPNOTWYV (1T.X. BaBuoAoyiec XpnoTwy o€
TTPOIOVTA)

ltem, | ltem, | Item; | Item,
User, 4 2
User, 3 4
User, 4 4 - BaOpoc
User, 5 5 1émg 5

E@apUOYyEG: ZUCTAMATA ZUCTACEWY 2ZUVEPYOATIKNG
Ainbnong. (Recommender Systems)
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E¢opuin Acdopsvwyv Xpnong
NMNaykoopuiovu loTou
Data Collection
Session Analysis
Collaborative Filtering
Recommender Systems
Social Tagging
Singular Value Decomposition
Tensor Dimensionality Reduction
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E¢opuin Acdouévwy lNepiexopévou
NMNaykoopuiovu loTou

XPNOILMOTTOIEI TO TTEPIEXOMEVO TWV IOCTOOCEAIOWYV
(KEIMEVO, AECEIC KTA.) TTPOKEIMEVOU Va BpEl
OMOIOTNTA METOEU TOUG.

Term,; | Term, | Term,; | Term,
Web page, 12 10 - -
Web page, 8 9 - -
Web page, - 5 5 3 —
Web page, - 4 6 g Xoyvotnta

E@appoyég: ZuoTnuata MNpotacewyv Baoel
mmepleEXopévou, Avaktnon NAnpoopiwy.
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E¢opuin Acdouévwy lNepiexopévou
NMNaykoopuiovu loTou

Information Retrieval Models

Web Page Pre-processing

Latent Semantic Indexing

Web Spamming

Content-based Collaborative Filtering
Explanations in Recommender Systems
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E¢opuin Acdopévwy Aoung
NMNaykoopuiovu loTou

AVOKOAUTTTEI EVOIO@EPOUCA YVWOT ATTO

UTTEPOUVOEOHNOUG METOEU 1I0TOOEAIOWY TOU
NMaykoopuiou loTou.

C

o

Epappoyeg: Mnxaveg Avadnrnong,
AvakaAuwn KolvoTATWYV KATT.
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E¢opuin Acdopévwy Aoung
NMNaykoopuiovu loTou

Social Network Analysis (friendship
network)

Web Search and Search Engines
PageRank & Random walk with restart
HITS and SimRank

Community Discovery
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E¢opuin Asdopévwy EId0IKOU ZKOTTOU

Data Mining and Audience Intelligence for
Advertising (ADKDD)

Multimedia Data Mining (MDM/KDD)
Knowledge Discovery on the Web (WebKDD)

Knowledge Discovery from Sensor Data
(Sensor-KDD)
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E¢opuin Asdopévwy EId0IKOU ZKOTTOU

Data Mining in Bioinformatics (BIOKDD)

Data Mining using Matrices and Tensors (KDD)
_arge-Scale Recommender Systems (KDD)
Social Network Mining and Analysis (SNA-KDD)

Advances in Social Network Analysis and Mining
(ASONAM)

Recommender Systems (RecSys)

Principles and Practice of Knowledge Discovery
(PKDD)
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BAZEIZ KAl EZOPY=H AEAOMENQN
Databases and Data Mining

Ap. Tiakag EAeuBEpIOG

Epyaotiplo TexvoAoyiag kail ETre¢epyaciag Asdopévwy
TuAua NMAnpogopikng

AlatunpaTiko Mpoéypappa MeTATTTUXIOKWY ZTTOUOWV
ApioToTéAeio MNMavetTioTAMIO OecoaAOViknNg

http://delab.csd.auth.gr/~tiakas
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