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Ewova 1: Data Mining (classroom-aid.com)



Evyoapiotieg

H dimdouotixy avty epyocio omotelel Epyo TPoowTIKNG HoS TPOoTAdEIog Kal Yio. Vo, OAOKANpwOel
KOl Vo pTA0EL 0T0 ETHVUNTO aVTO ONUELD OTTOUTHONKOY DPES OCVYKEVIPWONGS KO UEAETHG.
Evyopiotodue Oepuac. tov empPlémovra ka@nyntn pog yio tig moAdtues avpflovlés kot ) fonbeid tov.

Evyopiorodue erions oiovs dcovg uog fonbnoay kal’ oin tyv mepiodo eKTOVHONS Koi GUYYPOPNS
OIVOVTAS OGS KOVPAYLO.

«Evyopiorm moAd tovg yoveis pov yio th othpiln tovg. »
Nazolio Kwaromodlov

«Evyopioro modd tm ovlvyo pov, tov 010 pov kat Tovs Yoveis uov yio. ) fonbeid tovgy
Anuntpns Xavelie



[IpoAoyoc

H emotun xou 1 teyvoroyia &xovv aArhaéel T {on kot TV KabnuepvoTnTa TOL AVOPAOTOV, OO TIC
MO amAEG KaONUEPIVES SlodIKaGIEG HEYPL TIG MO TEPIMAOKEG TPIKEG emepPacels. AKOUo Kot O
TpOmog mov pabaivovpe £xel TAeOV EMNPEACTEL Ko evioyveTo Le TN PonBeta TevoAOYIDV.

H avantuén ekmoideutikod Aoyiopkod 660 Kot NAEKTPOVIK®OV Pdoemv dedopévav pe TAnpopopieg
pafntov, onpovpyncay Peydres amobnkec dedouévov Yo to T pobaivouv ot pantéc. H ypnon
OV 01001KTHOV GTNV EKTAIOELOT ONUIOVPYNCE €va vEO Tepleyduevo, to e-learning 1 web based
education 6mov kol ekel omobnkevovtol UEYAAEG TOGOHTNTEC TANPOPOPIDOV OCYETIKO UE TNV
OAANAETIOpaOT] OOGKAAOL pobnTh.

H emotmun tov Educational Data Mining, cvvovalovtag pefodoovg kol TeXVIKEG amd TOANA
EMOTNUOVIKA TESI0, TPOOTAONGE VO AMAVINGEL KOl TPOCEYYIGEL TAL EPMTNUATO KoL TO TPOPANUATOL
IOV TTPOEKLY OV OO QTS TIG VEES O10.GTACELS TNG EKTAIOEVOTG.

[Mopakdto Bo dovue po mapovsiacn Tov TexViKav depyacidv tov Educational Data Mining kot
¢ Bewpiog mwov 1o mepPdriet. Oa dovpe ta Prpata wov axoilovbovvral kot Bo Tpocmadncovpe va
10 Tpooeyyicovpe pe va mapadetypa ( case).



Abstract

Science and technology have changed life and everyday life of humans, from the simplest daily
processes to more complex medical interventions. Even the way we learn is more influenced and
enhanced with the help of technologies.

The development of educational software as well as electronic databases with student information
have created large data warehouses on how students learn. The use of Internet in education has
created a new content, like e-learning or web based education, where large amounts of information
about student- teacher interaction is stored.

Educational Data Mining, combining methods and techniques from many disciplines, has tried to
answer and address the issues and problems arising from these new dimensions of education.

Below we will see a presentation of the educational processes of Educational Data Mining and the
theory that surrounds it. We will look at the steps followed with an example.



HEPIEXOMENA

20 027N I 91 I = OO TSP OU RSP RORUUPOUPRRROPRPRTRPO 7
Lo E-LEARNING . ...ttt ettt ettt et et e et e bt e et e e sbeeeateenbeeenbeesneesnneans 9
1.1 MAGHZH KAT E-LEARNING.......coitiiitiieiieeteteee ettt sttt ettt st 9
1.2 KATHI'OPIEX E-LEARNING......coitiitiiiiiieiieiete ettt sttt sttt sttt 11
L3 MOODLE.....itiiieee ettt st ettt sttt et e b e st e bt et enaees 13
2. EDUCATIONAL DATA MINING (EDM) ...ttt 14
2.1 TIEINAT EDM.... ittt ettt ettt ettt et e he e s abe e s st e sate e beeenbeennes 14
2.2 DATA MINING. ..ottt ettt e et e bt e sateeebeeesbeebeesnbeesbeeenseesseesnteenaeaans 15
2.2.1 To DM , 1] 0AM®G KDD ..ottt ettt ettt et e tee e s eesibeeesnbeesnnaeesnnneeens 16
2.2.2 MEGOOAOIL EDM....c.coiiiiiiiiiiieeiet ettt ettt ettt ettt et ete bt et st e nae e 17
2.3 ZT0010 EQUPHOYNG EDM. oottt ettt ettt st enbee e 19
2.4 BoaowEc TexvikEg KatnyoplomOIOTGe . e eeieeiiieeeiite ettt ettt e 20
3. KYPIEZ EOAPMOTI'EZ MEGOAQN EDM.......coiiiiiiiiiiiiiieeitee ettt 21
4. ANAAYZH AEAOMENQN ATIO EKITAIAEYTIKH [TAATOOPMA........coooiiiiieieiieieeee 22

4.1 Katoavonomn T00 OVTIKEYLEVOU TNG AVIADGOTIC..eeurreeereeerireeeriieeesreeenreeensreeensseessssessssnesssseessseesnnses 22
4.2 TIpOETOYLACTOL BACTIC OEDOIEVIIV. ...veeenerieenerieeiteeeiteeetreeesreeessreeensseeassaeassesasssesssseeessseesnsseesnssees 25
4.3 Ewooymyn Aedopévay (IMport Data) .......cecvieieiiieeiieeieeeeeee e e 26
4.4 Xtioyo tov KOBov (Build the CUube) ....cc..eiieiiiiiiieeieceeeeeee e 33
4.5 EEOpuEN AcdopEV@V (Data MININE) ...ooveeviriiieiiiniieieeiteeieeteet ettt st st 51
ETAOYOG ZUUTIEPOIGLLOTOL. ... eeeeieeiteeite ettt ettt et ettt et e et e esateesaeeesbeesseesabeesneeenbeenseesaseenseeenseenees 71
TTEVOUCOIG OUPOIVULLLIIV. ¢ .teeeetteeiitee ettt ettt ettt ettt et e et e et e et eesaaeesasbeesabbeesnbeeesasaeesnseeesaseeennnes 72
KOTAAOYOC EUROVIIV....ceeeiiieeiiieciieeee ettt ettt ettt e e st e e s taeessseeesnsaeessaeesseeessseeensseeenns 73
BIBATOT PADIA......coeeieeee ettt ettt ettt et e e bt e s e e bt e teeneesseeseenteeneenseeneesneans 77



O & N
5 91(‘7 @"**
_J;'T \— ﬂ..;

" O
ﬁﬁ“ @ e w‘%‘ =8

Ewova 2:Big Data (laceproject.eu)

EIXATQI'H

H emotun xou 1 teyvoroyia Exovv aAraéel T (o1 Kot TV KoOnUePpvOTNTA TOL AVOPAOTOV, OO TIC
O OmAEG KaOMUepvES dladkacieg UEXPL TG Mo TepimAoKeg 10Tpkég emepfPacelc. AkOuo Kot o
TpOTOC oV pabaivovpe €xel AV eMNpeacTel Kot evioyveTon pe tn fondeta teyvoroyLDOV.

H avantoén exknodentiko Aoyiopikoh 660 Kot NAEKTPOVIKOV PACEDV OE00UEVOV e TANPOPOPIEG
pontov, dnuovpynoay peyaieg amodnkeg dedopévav yio to mog podaivouv ot pabntég. H ypron
TOV OOIKTVLOL GTNV eKmaidevon dnUovpyYNce éva véo meplexouevo, to e-learning 1 web based
education 6mov kot ekel amobniedoviar HEYAAES TOGOTNTEG TANPOPOPIOV GCYETIKA HE TNV
aAAniemiopaon dooKAAOL pabnTi.

H ypron dedopévov yia ) AMun amo@doemv dev givar por Kowvodpla 0éa. Ot emyelpnoelg
YPNOOTOOVV OVAALGY] OEOOUEVOV TOV TEANTMOV TOLG YO TN ANYT OTOPACE®Y , 1 OTPIKN
YPNOLoTolel dedopéva Kot avaALGN Yo TN OYVOOTIKY Jdtkacio. e TOAAOVG EMGTNILOVIKOVG
topueic ta dedopéva TAEov Tailovy Tov TPOTUPYKO POAO TNG EPELVAG.

‘Etot kot 6ty ekmaidgvon , pe m mapodo Tov YpOVO Kot TNV avATTLEN NAEKTPOVIKOV GUGTNUAT®OV
€0IKA Yo TNV eKmaidevon dpyloe va dtopaivetar n ovayKn Tng XPNOHOToinong Twv de00UEVOV
OLTMOV TTOV GLYKEVIPMOVOVTOV TNV PBeATioon ANymg amo@acewv, SoyEIPIoNS TOV EKTAUIOELTIKOV
WOPLUATOV KO TNG TOOAYDYIKNG TPOGEYYIONG OTIG TAEELS.

H emomun tov Educational Data Mining , cvvovdlovtag peBodovg kot teyvikés omd moAAL
EMGTNUOVIKA TEdi0, TPOOTAONGE VO AMOVINGEL KOl TPOCEYYIGEL TAL EPMTNUATO KoL TO TPOPAT LT
TOV TPOEKLY AV OO OVTEG TIG VEES SUGTAGELS TG EKTaidELONG,.

Ovolaotikd avtd mov Eexivnoe va yéyver 1 EDM eglvatl anhd. Tnv epappoyn texvikov , nebodwv,
Kot mpoceykicewv amd Data mining (DM) xotv Buisnes Inteligence (B.I) petd amd tov
TEPOALATICUO TOL £XEL NON YIVEL GTOV YDOPO TOV EMYEPNCE®V , TNG WTPIKNG K.T.A. YO avtiv Vv
évvown, 1 EDM 0éAet , xpnoylomoidvog to amodnkevpéva de00pUévVa , VO OTAGEL G oL KaADTEP
Katovonon Tov podntov Kot g pabnong yevikotepa, Kol vo  avamtOEEl VTOAOYIOTIKEG
TPoceyyicels Tov cuvdLAlovy dedopéva Kot Bempio yio TN LETATPOT TNG TPAKTIKNG TPOS OPEAOG
TV podntov. ( Ventura) .

O mp®TOG 6TOYOC £VOG avalvTY| TOL BEAEL va ypnoportomcel Data Mining (DM) oty eknaidogvon
etvat vo. GLAAEEEL BEJOEVA Y10l TIG EKTTALOEVTIKEG SLUSIKAGIES, TOV GTNV TPATY| AVAYVOGT TOVG OEV
£XOVV KATTO10 GLYKEKPIUEVO VO LKL, YOPIg TNV EQapUoYn Kamolag Lefddov avaAivomnc.



AVTIKEIPEVO TNG ITAMPATIKIG EPYOGLOGS

210%0G TG NG epyaciag eivar n mwapovcioon tov EDM (Educational Data Mining) péco and
ewovikd dedopéva (Test Data) evoc podnpatog €€’ amootdoems eknaidevong Tl MoTE va yivel
KOTOVON TN M ¥PNOIULOTNTA TOV AL KOl 01 SOLVOATOTNTEG TOV UTOPEL VO OMCEL TNV EKTOUOEVTIKN
KOWOTNTO Y10, TV KOAVTEPEVOT) TNG TOLOTNTOS OAAG KOl TG OMOTEAEGLOTIKOTNTOG TOV

€€’ amooTdoems Labnuatov Kot Oyt Hovo.

H EDUCATIONAL DATA MINING XHMEPA

To wpdypato aAralovv dpapatikd to TeAevTaio. YPOVIC 6TO MG AmoONKEHOVTOL TO EKTOLOEVLTIKA
dedopéva. ‘Exyovpe mAéov tepdotia chvola dedopévmv mov gival dpeco dtobéoiua. Avtd TPOKAAESE
TO EVOLOPEPOV EPELVNTOV LLE ATOTEAEGUO T TEAELTOO XPOVID Vo £xovue o TANOmpa dpbpwv,
EMOTNUOVIKAOV EYYPAPOV, TPAKTIKMOV EPAPLOYDV.

Apywd o otdyog frav va Ppefodv onuovtikég Kot cuyveg ovapopés Kot potifa oto daféciua
dedopéva. QQoTOGO 01 EVKALPIEG TOV TPOCPEPOVTAL GNUEPO OO TN GTATIGTIKY AEITOLPYIKN EPELVOL
KOl TIG TANPoQoplokeés Kot emikovoviokes teyvoroyies (ICT) evdovvapdvouv meplocoTePO TIG
duVaTOHTNTEG TNG AVAALOTG dESOUEVMV TTPOS TNV KatehBvvon tov data analytics. ( chen 2012).

Elvar por emiotqun mov avomtueoeTal dlopK®G, TPOoSTUODVINS VO OTOVINGEL GE EKTOIOEVLTIKA
EPMTNLOTAL.



Ewova 3: E-Learning (tibau.org)

1.E-LEARNING

Yrbpyer otic pépeg pog po TANOOPO EKTAOELTIKOV CLGTNUATOV/ TEPPAAAOVTO, OTMG 1
TaPodOcIaKn TAEN, EPOTNUOTOAIYIN, TEGT, AALY SLOOIKTVOKE TEPPAAAOVTAL.

Olo avtd pog ditvovv mAnpoeopieg Kot 0£00pUEVA SOPOPETIKA LETAED TOVG. ANUOVPYOVV OUMG Kot
EPOTNLLOTA , TPOPANLATA KoL OVAYKES OLOPOPETIKES LETAED TOVG.

Me v avartuén eKTodEVTIKAOV CLOTNUATOV PAONoNg d1adIKTLOKE aVENONKaY o1 guKapieg va
EKUETOAELTOVUE TNV TEYVOLOYia Yo TNV dtopudpeoon ¢ agloddynong. H idwa avtr teyvoroyio mwov
vrootnpilel v pddnomn pHécw vVToAoYIGTOV , LTOoSTNPILEL Kat Tr GLAOYY| dedOUEVOV LEGH OO AVTA
ta mepBdArovia pabnong.

To nlextpovikd meptPdAlovia pabNone a@opodv TV CAANAETIOpAcT] TOV XPNOT®OV TOLS. AVTH N
aAAnAemiopacn mopéxel Kot avatpopodotnon. ‘Etot, ta 0péAn tétolmv dpdoemv apopovv Oyt Lovo
TOVG MaONTEG AAAG Kot TOVG KOO YNTEG Kot SLOXEIPIOTEG TNG EKTTAIOEVONG , KOl KVpimg TNV 1d1a TNV
eKTadEVTIKT Oadtkacio. Baoikn Asttovpyio evog mepiPdAioviog pabnong ko avadpaong eivar M
YPNON TOV KOTAYEYPOUUEVOV deS0UEVOV Yo TV aEl0AdYNoT KOt T AN OTOQAGEMV E ATDTEPO
okomo ™ PeAitioon tov.

1.1 MAGHXH KAI E-LEARNING

O oto6)0¢ Mg ekmaidevong eivor n uddnon. Mdabnon opileton n dSdikacio Katd TV omoio o
LoONTNG amoKTd YVAGELS HEG® EKTALOEVTIKOD VAKOV. Eivan 1 drodikacia, mov petd omd to apyikod
epébiopa, evepyomolel TV oTadOKY EMEEEPYUTIO TANPOPOPIDOV KOL TN OAANAOVYIO ECOTEPIKMOV
Aertovpyldv pobaivovpe péco amd eumelpieg Kot OVIIAMWEIS Kol OVTO €YEL  OVTIKTLUTO O©TN
GLUTEPLPOPE KOl TNV TPOSOTIKOTNTA [LOG.
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Yg o gmoyn mov katokAVLeTal amd TeYVOAOYieg, M ekmaidevon Oev NrTav duvatd va peivel
avemmpéaotn. H yprion nAextpovik®dv vmoloyioTdv Kol Tov O1001KTVOV 00N YNoE G€ VEN LadncloKd
nmepailovia, OTmS N €€ amooTAcEmG EKTOiOEVOT Ko TO e-learning.

v &€ amooTdcemg ekmaidevon oplopuévee pnabnolokésg pebodor Bewpodvtal  KoTaAANAOTEPEC,
ewwkd pe v aflomoinon tov véwv teyvoroyumv. Ot kupldtepeg OOAKTIKEG AelTovpyieg 1
OTPOTNYIKEC OV QaiveTon vo, €ivol OTOTEAEGUATIKEG G aLTO TO Medlo elvar M GLVEPYATIKY, M
EVEPYNTIKN, 1 EMOIKOSOUNTIKN Kot 1 eEaTopikevpuévn naonon.

To e-learning elvar M expdbnon mov vroompileTon PEGHO NG YPNONG TANPOPOPLOV KOl TNG
Teyvoroyiag emkovovimv. [lepthapfavet tn xpron evog vTOAOYIGTI N LG NAEKTPOVIKNG GUGKELNG
Y. Voo ToPEXEL TO VAMKO  eKTaidevong 1 ekpdOnong, Kot AOYIoHIKO oL Onpovpyeitatl yo va
1dA&eL 6TO YPNOT TIC VEEG OEEIOTNTEG KO TOPASTOETAL YPNCUYLOTOIDOVTOG TNV TEXVOAOYIML .

To Baocikd otoryeia evog cuotiuatog e-learning ava@époviol ot d10CHLVOEST TOV HoONTOV, 0N
o HVOEST TV SLUYEIPLOTAV, OTO EPYOAEID TOL JLYEPIOTN, OTN OGVVOEST] TOV TEPLEXOUEVOV

OV TEPLEYOVTAL GE OAEG TIG VLANPECIES, otV amobnKevon tov mepleyopévov mov Paciletor o
cvoTHpaTa S1oyEIPIoNG GYECIOKMV PACEDY dEOOUEVMV KOl GTO TEPLEXOUEVO.

Ta técoepa Pacicd dopukd otoryeio piog TAateopuog e-learning.

. Anpovpyio/Authoring

. [Mapadoon/Delivery
. Awyeipron/Management
. Métpnon/Measurement

To e-learning expetoievetor 10 TANO0C epyoreimv mov €xel avamtuéel 1 TANPOPOPIKY Yo Vo
petatpéyel v TaEn kot to PPAia o€ £vo S100pAGTIKO EKTUOEVTIKO TEPPAAAOV.

Otr MAEKTPOVIKEG OUTEC TANTPOPUES EKTTOOEVTIKAOV EQPUPUOYDY VTOAOYIOTOV — UTOPOVV V.
YOUPOKTNPIOTOOY HE TOAAG ovopato Omwmg Lerning Manadgement Systems (LMS), Cousre
Manadgement Systems (CMS), Virtual Learning Inviroment(VLI). Kot 6Aeg divovv v dvuvatdtnta
otovg pantéc va €xovv mpdcPacn oe pabnuate ved Sdpopeg popeés ( keipevo, Pivieo) , va
OAANAETIOPOVV U TOVG KON YNTEG AAAG Kot HETAED TOVG .

YOoupova pe tov Piotrowsky, po mlateoppa e-learning avtimpooonevel €vo GUGTNUO TO OTOT0
ToPEXEL EVEOUATOUEVT] VTOSTNPLEN o€ €E1 onueia: v dnpovpyio, TV opydvect, TV Tapddooon,
TNV EMKOWV®ViD, TN CLVEPYAGIN Kot TV 0E0AOYN oM.

A6 teyvikn dmoyn, vdpyovv dapopot ool LMS, opiopévot amd tovg omoiovg avimposmrehovv
eumopikég Avoelg (0mmwg 1o Blackboard/ WebCT) kon dhdec Adoelg avolytov kdowo (Onwg To
Moodle). ( Carolina Costa et al).
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1.2 KATHI'OPIEX E-LEARNING
= Yyomipota tpocopoimong aibovoag ddackariog(virtual Classrooms)
=  Anm\d cvyypo@ikd gpyadeio (authoring tools)

= Learning Management Systems (LMS)

Ta tedevtaio 20 xpoévia, t0 1oyLPd Aoyicpkd yio ) Owayeipion ocdvletwv Pdocwv dedopévov
OLVOVACTNKE e YNPLOKE TAOIGLO Yol TN SLOYEIPIOT EKTALOEVTIKAOV TPOYPOUUUAT®V Kol DAKOD Ko
epyoreiov aglordynong. To LMS emtpénel oe omotovonmote va dnuovpyet, va mapakorovdel, vo
Swyepiletan kot vo dtavEpel eKmondenTikd vAko. Ta mpoidvia kot 1o Aoyopukd LMS emtpémovv
0€ OPYAVICHOVUG Vo avamtHEODY MAEKTPOVIKG HOONUOTO, VO TO TOPOODMCOVV HE KOWOTOUOLG
TPOTOVG Kot €veMEID KOl VO OLOYEPIGTOVY TN YPNON TOVG OTN OLIPKEW TOV EKTOUOEVTIKMOV
TPOYPUUUATOV .

O tegyvoroyieg mAnpoeopidv Kot emkovmviag ( ICT) elvar mAéov dppnKTo GUVOESEUEVEG UE TNV
eknaidevon. Ta cvotipoto nAekTpovikng owayeiptong | aAlaog Lerning Management Systems
(LMS) mov gumiéxovtal o OAeG TIG dtodikaciec GVAAOYNG dedouévay , enelepyaciog TANPOPOPLOV
Kot OOUNONG YVAONG , £X0VV ONUAVTIKO pOA0 61N dtadikacio NG d1dacKaAlng Kot TG Habnong.
Eivar cuvopacpéva pe ) d1daxtikn ddackario mov vrootnpilovy ta LMS 6nmwg 10 Moodle.

To Moodle oamotehel €va  €idoc mhektpovikng mAateOppag ocvothyuatog LMS . Kopilo
YOAPOKTNPLOTIKO TOL €ivar M oAAnAemidpaoct petald TV GULUUETEXOVI®V, 1 AVOTPOPOSOTNON, M
dkTvwon kot 1 cvltnon. Eumepiéyel evomteg kot SuvatdtNTeS OV EMTPETOLY TNV dNUIovpYia ,
NV 0pYEVAOGT, TNV ETKOWV®VID 0AAL Kot TNV a0 0y o).

Ot NAeKTPOVIKEC OVTEC TAATQOPUES EKTOOEVLTIKOV EPAPUOYADV VTOAOYICTMOV  HITOPOLV Vo
YOPOKTINPOTOUV pe TOAAG ovopato Omw¢ Lerning Manadgement Systems (LMS), Cousre
Manadgement Systems (CMS), Virtual Learning Inviroment(VLI). Kot 6Aeg divovv v dvvatotnta
otovg puantéc va €xovv mpdcPacn oe pabnuata ved Sdpopeg popeés ( keipevo, Pivieo) , va
OAANAETIOPOVV UE TOVG KOONYNTEG OAAG Kot HETAED TOVG .

. Kowa yopoxtnprotika
Avtopotm gyypaon

. Epyaieio onpovpylog mAnpogopilakod mepleyopévou (content creation tools)

. Epyaieio emkovoviog kot cuvepyaciog petald tov xpnot®v (communication and
collaboration tools)

. Epappoyég dwuyeipiong (administrative applications)

. Epyaieia oyediaong kot dtavoung ddaktik®v evotntmv (course design and delivery tools)
. Epyaieia acpdielog Tov cuotipatog (security tools)

. Epyaieia aAinAenidpaong pe ahio cvotipota (interface tools)

. [ToAvyAwooikn vootpiEn
11



. EdkoAn mpocapoyn Kot Exaviypnon VAIK®V LE TNV TAPOd0 ToL ¥POVoV.

. [Tep1ocdtepeg EMAOYES Y100 TOVG ONULOVPYOVS TOV TPOYPALULATOS GTOVOMV, OTTMG 1 LEBOSOG
TAPAS00oTNG, O GYEOIAGLAC TOV VAIKMV KoL 01 TEXVIKES 0EI0AGYNOTG.

. Owovopkn KAIHOKG Tov Kaf1oTd AydTEPO dAmaVNPO Y10 TOLG OPYAVIGLOVS VO,
OVOTTUGCOVV Kol VoL 01T povV TePEXOUEVO Yia To onoio Paciloviav oe Tpitovg.

. Behtiwoeig oty emayyeApatikn avantoén kot aEloAdynon,

[Moteoppeg Aowdv 6mwg to Moodle moapéyovv mOAAEC duvatdtnTeg Kol €pyoieion GTOVG
OLEPLOTEG Yo TN dNUIovPYio Kot SLoUOPP®ON SodIKTLOK®OV HaONUATOV, OpHddmV epyaciog, Kot
YEVIKOTEPQ YL TN OMpovpyio piag pikpng Kowvaviog padnong. H tadaywykn didotacn mov €xet
éva. gpyoielo ocav avtd eival onupavtikn Kot o&lompoceKTn TOG0 amd TV TAEOPE  TOL
EKTOLOEVOUEVOL , OGO KOl TOV eKTTAdEVTN. AToTedel pior Kovovpla Kot GOyYpovn TPOGEYYIoT TG
EKTTOLOEVONG TOV EKUETOAAEVETOL TOL GVYYPOVA EpYOAEin TOV 1) TEXVOAOYia UTOPEL VO TPOGPEPEL KO
TaL YPNOLUOTOLEL TPOG OPEAOG TOGO TOV EKTTALOEVOUEVOL OGO KOt TOV LabNTY].

Anpogiriéctepa cvotipata LMS

mcuenrroousr CAPTERRA

THE TOP 20 MOST POPULAR

LMS SOFTWARE SOLUTIONS

The market for Leaming Managemant Systems - software used by organizations to manage, track and deliver training
? programs - has grown into a bilion dollar industry with hundreds of offerings. Here's a look at the most popular options, a5
measured by their total customers, active users, and overall online presence.

NUN

Moodio o e
B = T ——
H Blackboard I
B sosstons T
B s —
n Comerstane T
n Desire2Leam ]
Schoslogy |
n NetDimensions .
n Interactyx I
n Doccbo B
ﬂ Instructure T
n Meridian ]
Knowledge Sol.
n Latitude Learning e |
n Sakal ]
Eduncering e
n Mzinga |
L Epsilen .
H Inquklqr3 o m

Ewéva 4: Anpogniéctepa ovetipara LMS (Capterra,Inc)
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1.3 MOODLE

Modular Object-oriented Dynamic Learning Environment.

To Moodle cav mhatedpuo eumepi€yel eyKateoTnNUEVEG Acttovpyiec (epyadein) mov divovv 1
duvatdTTo aAANAETIOpaoNG HETOED pobnTav / kabnyntodv 6mwg chats, forums, epyactipia, aArd
Kol TN SuvaTOTNTO OVATTLUENG AELTOVPYIDV/ EPYOAEI®V TTOL UTOPOVV Vo GUUTANP®OOVLV GTNV
TATEOpU, OTOG epOTNUOTOAOYL , blogs, xk.o. Eivoar éva dwpedv miektpovikd cHoTUQ
dwyeipiong ndbnong, mov TapEyel 6€ EKTOOEVTIKOVG GE OAO TOV KOGUO U0, ADGT) ovOLYTOD KMOTKO
Yo TNV NAEKTPOVIKT HLABNON oL €ival KALOK®TY, TPOGOPUOGIUN KOl OGQPUANG LE TN LEYOADTEPN
emAoyn Swbéciuwv dpactnprotitov. Ymootnpiletor amd €va evepyd OIKTLO MIGTOTOMUEVOV
ouvepyatadV ylo fondeta e vVTOSTNPIEN KO [0 EVEPYN KOWVOTNTOA TPOYPOUUATIGTAOV, YPNOTAOV KoL
vrootnpwtav. (Capterra Inc.)

H ¢tocopioc tov Moodle mepthapfdavel pior €TOKOOOUNTIKY] KOl KOW®VIKY] KOUTOUGKELOOTIKY
TPOcEYYIoN otV ekmaidevor, tovilovtog 0Tt ot ekmodevopevol (Kot oyt HOvVo Ol EKTOOEVTIKOL)
UIopovV vo. GUUPBAAALOVY GTNV EKTOUOEVTIKY] EUTEIPio. XPNOUYLOTOIDVTAS OVTES TIG TOO0YWYIKES
apyés, To Moodle mapéyet éva meptPdAlov yio KovoTnTES LABNONG

XapoKTnproTiKég AerTovpyieg

. Kwnm expddnon.

. [MopakorovOnon de&otnTOV.
. Kowovikn pabnon.

. otk TTHAN.

. XOyypovn pdonon.

. Aoxéc / AEloloynoelc.

. Exnaidevticég Etoupeiec.

. Bwteodiookéyelg .

Extog dpmg and v mapoyn vanpecidv 1o Moodle og niektpovikd cvotnua £l T dvvaToOTNTO
Katoypagns oedopévav. Kat ta dedopéva mov kataypdoeet Exovv emotnuoviky] a&io. To Moodle
gxel TN duvaTOTNTO KOTUYPOPNG TOGO YEVIKELUEVOV OGO KOl TO GULYKEKPIUEVMV OEOOUEVMV.
[Tapéyet yevikd dedopéva TOGO TAV® GE GUYKEKPLUEVES OLOOIKOGIEC OGO KO GTT YEVIKT TOPOLGIO
TOV YPNOTN GTNV TAATOOPLO . AESOUEVE TOV YPNGTY KL TG CLUTEPLPOPAS TOV GTN TAATPOPLLL TTOV
elvar Egyoprotd yuo kdBe poabnt). TNo woapdderypa, pmopel va Kataypayel to av &vag pobntng
UMNKE GTO CLOTNUA OAAG KOl OGO YPOVO OPEPMCE GE LI GLYKEKPWEVN Agttovpyia TOL
mpoypappotos. Mmopel vo Kataypdyet 10 ¥pdvo acyoAiag evog puadnti pe €va GLYKEKPIUEVO
Eyypago €vOog pobnuotog kot avtd umopel vo ypnowwomomBel amd TOvg OYEPIOTEC Yol TO
oXEO10G O TNG TAPOVGINGTS TOV TEPLEXOUEVOD TMV HOONUAT®V.

SVYKEKPUEVO UTOPOVUE VAL ONUOVPYGOVUE TOAADY TOTOV avaPOPES OTMG apyeio KoTaypopng
YL EMAEYUEVES OPUGTNPLOTNTES, KATAYPAPES GTOVIOCTES, OVTIKEIUEVO KOl YPOVIKE O10LGTHLLOTO.
Eniong C(ovtavolg xopprovg, ot omoia meptiapBdvovv v mpodceatn dpactnplotnta, ekbéoelg
dpacTNPLOTNTOS, TOV TAPOVSIALoVY TOV aplBld TV amdyewmv KABe dpactnpiotntag o £vo Pdonpua.
SUUUETOYN O€ HLaONUOTO, OVAADGT TOV EVEPYELDV ETAEYUEVAOV QOTTNTOV Y1d o, dedOUEVT TEPT0dO
Kot OpaoTNPLOTNTO KO GTOYELD GYETIKA LLE TNV OAOKAN PG TNG dPACTNPLOTNTAG.

Ta dedopéva amd 1o Moodle pmopovv vao 6eiovv TIC TPOTIUNCELS TOV XPNOTOV GE £YYPOUPO KOt
Aertovpyleg Kol OVTO VO OOTEAEGEL YPNOLUO 00MNYO Yo TOLG KOOMYNTEG OTNV OPYAVMOOT Kol
dNuovpyic TOV HOONUATOV Kol TOL TEPLEYOUEVOD TOVG.
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H dvvatéomta a&oldynong elvar éva akdpo, SUAVTIKO YopoKTNPLoTIKO Tov Ttapéyel to Moodle
KaBmg Kol 1 TAPAKOAOVON O™ TOV AKAOUUIK®V ETOOcE®V TV pHodnTodv. Ta dedopuéva GYETIKA UE
T1G EMOOGELG £VOG LoNTH divouv TOADTIHES TANPOPOPIES TTOV UITOPEL VO 00N YGOLV GE TPOPALWELG
OYETIKG e TG emdooelc awtéc. H aloddynon umopel emione vo dmGEL Kovovpleg KoTeLBIVeELQ
0TOVG KaONYNTEG Yo T BEATIOON TOV TEPIEXOUEVOV, TNG TPOGEYYIGNS KO TOV TEAMKOD GTOYOV TV
poonudatov .

Ot kotaypagég Aomdv Tov Moodle amote oy ToADTIUN T YN TANPOPOPLOV Y10 TOVG EPELVNTES KO
Y10 TOVG GYESNOTEG EKTOOEVTIKMV Tpoypoupndtov. ITAnpogopieg yia ta pobnuata, toug pobntéc,
70, 1010, TOL EKTOOEVTIKG TPOYPELLLLLOTOL.

Ta dedopéva avtd pmopovv va £xovv ToAAES xpnoels. To dedopéva mov pmopel va TPocPEPEL TO
Moodle pmopet va Bonbficovy Tovg epeuvnTég Vo £Y0VV KAAVTEPT] AVTIANYT TOV HoONUATOV, TG
CUULETOYNG TOV HOONTOV, TOV TPOYPOUUATOV, TNG 10106 TN EKTOOELTIKNG dtadikaciog. ['evikotepa
UTOpPOVV Vo, LIAPEOLY ONUOVTIKG Y10 TOLG EPELVNTEG  ELPNUATO OTO ML TETOWO EVPEMG
YPNOoLOTO0VHEVN TAATPOPo LMS.

Mmnopovpe va eaydyovpe LOVTEAN BOCICUEVE GTI) CUUTEPLPOPE TV YpNoT®V e-learning., poviéAa
mov  Olvouv TN SLVATOHTNTO GTOVG TMPOYPUUUATICTEG KOTUCKEVAGTEG VEMV  TPOYPUUUATOV Kot
ocvotnudtwv LMS va Bpovv ypnotpa Hovomdtio ot Slodikaciot KATAoKELG VOGS GUGTIUATOG
Moodle ko1 va yticovv pabnuota , Tpoypdupata te Tov KaATEPO dLVITO TPOTO. AAAG KO Y10 TOVG
idovg Tovg YpNoTEG , HoONTEG Ko KaOMYNTES , divouv TV evkaupia Yo awToaSoAOYNoN Kot
BeAtiowon. Ta dedopéva avtd kor 1 gpunveia TOvg, UTOPOVV Vo 0ONYNGOLV G€ Peltion g
péOnong kot e d1oplDcELS TOV LoONUATOV KOO KOl KOt T OEPKELD £VOS TPOYPALLLOTOG.

2. EDUCATIONAL DATA MINING (EDM)

2.1 TIEINAI EDM

ZOUQmVa e TOV 1GTOTOTO TG KOWWOTNTOS Yo TV E0pLEN deOUEVOV GYETIKA e TNV EKTOIOELON,
www.educationaldatamining.org, n €&0pvén exmadevtikav Oedopévav opiletan og €&ng: "H
€EOPLEN EKTTANOEVTIKAOV OEOOUEVAOV €IvOl L0 OVOOVOUEVT] EMIGTUN 1) OTOl0L OOYOAEITOL pHE TNV
avamtuEn peBddmv yuoo TV €£gpelvNoN TOV LOVAOIKAOV TUT®V OEOOUEVOV OV TPOEPYOVTIUL OO
EKTOOEVTIKG TEPPAAAOVTO KO TN ¥PNOT ALTOV TOV HEBGOMV Yo TNV KOADTEPT KATOVONOT TOV
pofntov Kot Tov TAaciov ota onoio pabaivovv. Xpnoyonolel VTOAOYIGTIKES TPOGEYYIOELS Y10 VO
OVOAVCEL EKTOOEVTIKA OEOOUEVOL LLE GKOTO TNV UEAETN EPOTNUATOV TOV OPOPOVV TNV EKTAIOELOT
( Romero & Ventura 2007)

"Exel mpotabel 6t o1 péBodot eE0pVENG EKTAOEVLTIKMV SEOOUEVDV VOl GLUYVE SLPOPETIKES OO TIG
ovvnBeig neBodovg E0pLENG dedOUEVOY, AOY® TNG OVAYKNG PNTNG KoTaypoapng (Kol guKoplov
a&lomoinong) g epapyiog Ko tng un aveCoptnoiog oe ekmodevtikd dedopéva [Baker] . T'a to
AOyo T, yivetar oloéva kol mo cuvnOopéVN M (PNON HOVIEA®V TOV TPOEPYOVTOL Omd TNV
yoyopetpikn PipAoypapio o ekdO0ES €EOPLENG eKTOOELTIKOY dedopévov [Barnes 2005;
Desmarais kot Pu 2005; Pavlik et ai. 2008].

Muiovtog yioo EDM  Aowdv, ovaQepOUacTE OTIC TEXVIKEG Yo TNV €0PECT KOl TEPLYPOON
SwpHpotikdv poviédmv amd dedouéva, cav Eva gpyoieio mov Ba pag Bondnocer va e&nynoovue
avTd Ta dedopéva Kot v kdvovpe mpoPAéyels amd ovtd. No KOTOKTAGOVUE YVMOON Kol TNV
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IKOVOTNTO VO T (P CLOTO|GOVLLE.

To EDM petatpénel oud/ oxotépyooto OSOOUEVO TOV TPOEPYOVTOL OO TNV EKTOLOEVLTIKA
OCLGTNUOTO, GE YPNOLUEG TANPOPOPIEC MOV WUTOPOVV Vo YPNOLUOTOMOOVV amd EKTALOEVTIKY
TPOYPAUUOATO, EKTUOEVTIKO AOYIGHIKO, KAONYNTES, EPEVVNTEG TNG EKTAIOELONG, K. TA.T.

Agv dapépel oty epapuroyn g amd to Data Mining (DM), mov ypnoLonoleital 6€ ETYEPNOELS,
TNV 10TPIKN Kol 6€ AAAOVG TOUEIS , Yot ypnoponolel Ta idto frpato.

2.2 DATA MINING

To Data Mining a@opd tv emilvon TPoPANUATOV HEGH TNG OVAALONG OEdOUEVOV TTOV NOM
vapyovv o€ Pdoelg dedopévov. Xvykekpyéva 1o DM yapoktnpiletor ©¢ 1 dtodikacio TG
avaKkaivymg potifov and dedopévo. H dwadikacio avt) mpémet vo eivarl avtdpatn 1 NUoTopoT
Kot to. potifa va €govv vompa, Kupiowg oto OTL Umopovv ov 0dnynHoovy oe kdmola e&EMEn/
TAEOVEKTN IO, , GLVIOME OTKOVOUIKO.

To DM a@opd teyviKég 6TV €0pECT KOl TNV EPUNVEIN KATAGKEVAGTIKMOV LOVTEAWV GE JEOOUEVO,
oav gpyorélo yio va pog Bondncovv va eénynoovpe autd ta dedopéva . Eivar 1 dradikacio wov
eUmAEKETAL 0TV €EAYMYT EVOLAPEPWV, EPUNVEVGIL®V, YPNCLOV Kol KOLVOTOU®Y TANPOPOPLOV Ot
dedopéva.

¥t0 DM ta dedopéva amobnkevovtal NAEKTpoviKd Kot 1 avaliTnon Tovg yiveTton avtdpoTe e TV
evioyvon omd vmoAoylotég. Avtd Oev eivar kATl véo. Ol €mOTNUEG TNG OKOVOMIOG Kot NG
OTOTIOTIKNG epyalovTol £d® Kot ypdvia mhve oty Wéa potifov and dedopéva mov tponAbay ard
ALTOHOTES OL0OKAGIES KO LTTOPOVV VL XpNGLLoTotnfovv yia va yivouv TpoAEyels.

H poaydaio avantoén tov Pacewv dedopévav kol TOV GLOTNUAT®V amobrkevong, @EPvEL TV
emotun tov DM oty mpdT ypopupr| tov texvoroyidv teov entyepnocwyv ( BI).

H Business Intelligence (BI) eivor pa teyvoroyikd kaBodnyoduevn dwadikacio yio v avéivon
JeOUEVOV KOIL TNV TTOPOVGINCT) TANPOPOPIDV TOV UTOPOVV Vo YpNoioromBovy yio vo fondncovv
oTEAEYN, OLOYEPIOTEG KO GAAOLG ETAPIKOVG TEMKOVG YPNOTEG VO AAUPAVOLV EVNUEPOUEVES
EMEPNUATIKEG amodoels. (searchbusinessanalytics.techtarget.com)

“Eyet vmoAoylotel OTL 0 OyKOG T®V Ogdopévev Tov omobnkedovior oTlg maykoOceg Paoelg
dedopévaov dumhactaleton kabe 20 pnvec, kot wopoAo mov Ba Mtov SOVGKOAD VO OIKOLOAOYT|GOVLE
avTd T0 TOCO GE OMOLONTOTE MOGOTIKY £VVOL, UTOPOVUE OAOL VO KATOVONGOVE TOLOTIKA TOV
poOud avdntuéne.”(Witten & Frank 2005)

H avénon tov duvatotitov povadwv amodnkevons dedopévey Kot 1 e£EMEN 6TOVG VTOAOYIOTEG,
001 yNsE € TPOGPACIUEG UNYAVES TTOVL Eivarl IKAVEG vaL avaAdfovy TNV ovalTnoTn Kot ovAaAveT TV
dedopévav , avéavovtag £tol Tic gukopieg yio DM. To DM pmopet va pog Pondncer oty
QTOCAPNVIOT] TNG TOAVTAOKOTNTAG TV O0EOOUEVEOV OV TAELOV E£YOVHE OTA XEPLOL HOG KOl VO
001 YNGEL G VEEG 106€C, VEX ETLYEIPTLLOTIKG LLOVOTATIO KOl GE OVTOYMVIOTIKO TAEOVEKTNLLOLTOL.

“H &fopvén oedopévav opiletar o¢ m owdikacio oviyvevong mpotdmwv oto dedouéva. H
dwdkacio mpémel va eivar avtopatn M (mo ovvnbiopévn) muowtodparn. To mpdTvma TOL
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avaKaAEON KoV TPETEL v £X0VV VOMUO GTO OTL 001YOUV GE KOTOW0 TAEOVEKTNUA, GUVIOWOG Eva
owovopko mieovéktnua. To dedopéva eivan mavtote mapodvto o€ onpaviikéc mocdtntes” (Witten &
Frank 2005)

2.2.1 To DM , 1} ahluog KDD

H ovoompevon peydiov dykov ded0UEVOV KAVEL TNV OVAYKT) Y10 OVAALGT TOVS 1O10UTEPO. OTLLAVTIKT
Kot M emoeTun Tov DM pmopel av ikavoromoet avtiv v avdykn. H avénon avt) og dedopéva
YPEWGLETOL 1oYLPE KOl TOADTAELPO, EPYOAELD Y10l TNV AVOKAALYT TANPOQOPIOG KOl TV HUETOTPONY
g o€ yvaon. 'Etot yevwniOnke 1 DM. Mropovpe va tn dodue oav euotkn e£EMEN TG Te)VOAOYing
™G TANPOPOpPiag.

KDD

H KDD oa@opd tn vyevikr Sadikocio TG oavakdAvyme ypnong yvaooels omd dedopéva.
[TepthapPavel ToAAG Prinato, OTmG TV TPoETOAGia TV dedOUEVOY, TV avalitnon potifov my
a&loAdynon tov dedopEVOV K. .

Youpova pe tov Fayyad 1 KDD amoterel “tn  dadikacia g avakdAvyng ypro®y YVOGEDY
amod to dgdopéva. Emkevipdveral ot GLUVOAKY O100KOGIO TNG OVOKAALYNG YVOONG amd To.
dedopéva, cvumeptlopfavopuévov tov Tpdémov amodnkevong kot TpdcsPacng Twv dedouévev, Tov
TPOTOL pE TOV 0moio ot alydpBuol pumopodv va KApokwOovv oe palltkd cOvora SESOUEVOV KOt
eEakoAOVOOVY VO AELITOVPYOVV ATOTEAEGUATIKG, TOV TPOTOV LE TOV OTOI0 UTOPOVV VO EPUNVEVLTOVV
KOL VO OTEIKOVIGTOVV TO. OMOTEAEGLOTOL KOL TOV TPOTOL LE TOV 0010 1) GUVOMKT CAANAETIOpOGN
avOpdTov-vVTOAOYIoT®V povielomoteital kKot vrootnpiletal.” ( Fayyad et.al. 1996). IlepilopPavet
TOAAG Pripata , OTmg TV mpogToacioo Tov dedopévav, v avalitnon potifoviny astoAynon
TOV 0EOOUEVOV K. 0.

To DM ypnoiponotel moAAEG TEYVOLOYIES , YOPOKTNPIOTIKA LEPIKES OO OVTES:

. GTOTICTIKY|

. machine learning

. database systems data warehouses
. information retrival

. buisness inteligence

. web searching engines
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MACHINE LEARNING

To DM ypnoomotel arydopiBuovg Machine learning( ML) yia v avakdivyn yvoong péco omod
HEYAAES amoOTKeC OEOOUEVMV.

H pnyovikr pabnon mopéyet v texvikn Paon g e£0puéng dedopévov. Xpnolomoteitat yio tnv
eEaymyn TANpoeoptdV omd To aKoTEPYAoTH dedouéva oe Pacelg dedopévav mov ekppdlovtol o

KOTOVONTH HOPEN KOl UTOPOVV va xpnoytomomBodv yia didpopovg okomovg. (Witten &Frank
2005)

2.2.2 MEOOAOI EDM

Ot pébodotr mov ypnoyomotelt to EDM Pacilovtar otig pebddovg g e£6puéng dedopévaov DM.
Ouwg emmpedaletor kot amd mOKIAEG GAAEC EMOTNUES OTMOC 1 YUYOUETPIOLT OTOTIOTIKY, N
OEIKOVIOT] TANPOPOPLOV Kot computational modeling kot dAAa wedia emoTnUOV.

Ot Romero kot Ventura [2007] katnyoplomoodv Tig dtadikacie oty €£0puén eKToUdEVTIKAOV
dedOUEVMV OTIG aKOAOVOES KaTyOopies:

J Statistics and visualization

. Web mining

> Clustering, classification, and outlier detection

> Association rule mining and sequential pattern mining
> Text mining

M oe0tepn dmoym yio v €£6pLEN eKTAOELTIKOV dedopévav dlvetor and tov Baker o omoiog
taSvopel Tic dladtkacieg oy €E0PLET EKTOOEVTIKAOV dEFOUEVAOV MG EENG:

» Prediction
-Classification
-Regression
-Density estimation

» Clustering

» Relationship mining
-Association rule mining

-Correlation mining
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-Sequential pattern mining

-Causal data mining
= Distillation of data for human judgment
= Discovery with models

O mpidTe TPELG KaTNYOpieg elval YVOOTES GTOVG epeuvnTég KaBmg mpoépyovtal and 1o DM. H
T€TOPTN Kotnyopio, av Kol 0gv €ivorl amapaitnto ToyKOSUmS Bempodpevn g eE0pVuEN de00UEVOV,
CUUP®VEL LE TNV KOTNYOPIOl GTOTICTIK®V Kol OMTIKOToinong tov Romero kot Ventura wou €xet
e&éyovoa Béon 10600 oty onuooctevpévn €pevvo EDM [Kay et al. 2006] kot oe Bempnrikéc
ocv{nmoelc yio v e£6pvén exmaidevtikadv dedopévmv [Tanimoto 2007]. ( Baker& Yacef 2009)

H méunm katnyopia g taivounong EDM tov Baker dev amotelel khaoikny péBodo, mapd
TPOKVTTEL OO TNV OVAKOALYN €VOG LOVTEAOL, TOV EMIKLPMOVETOL EMCTNUOVIKA 7). prediction N
knowledge engineering, kot umopei vo ypnoiponombei cov ototyelo o€ TEPUITEP® AVAADGELS, OTMG
Relationship mining . H avaxédioyn pe ta povtéo amotehel e dmpoeidn péBodo otnv épevva
EDM, vrootpilovrtag eEehyuéveg avardoeis ( Baker& Yacef 2009).

Mé00dog IIpopreync(Prediction)

H mpoPreym emyepel va dwoupopeacel potifo mov emttpémovy v mpdfreyrn e to dabécipa
dedOUEVO E1GOO0V, OV UTOPEL VOL TPOEPYOVTAL OO OTOPOPES TNYEG.

Yvotadonoinon(Clustering)

H ovotadomoinon sivor po dodwkacio daipeong €vog ocuvolov OedOUEV@V  GE €va. GUVOAO
OTUOVTIK®V VITOKATNYOPL®V, Tov ovopdlovtor cvumiéypata. Mog fonfd tovg va katavoncovpe
N PLGIKY| OPLAOOTTOINGN 1) TN SOUN GE £V GHVOAO OEG0UEVOV.

Xyeowakn E€opvén (Reletionship mining)

Efvor 1 teyvikn €£6puéng dedopévav yuoo oxectokég Pacelg dedopévov. Evod or  mapadociakoi
alyopiBpotl e£6puéng dedopévav avalntovv potifa oe éva povo mivoka , ot alyoplOol GYEGLOKNG
eE0pLENG dedopéEVAV avalnTOVV TPOTLTIA LETAED TOAADV TIVAK®V.

Amndotaln dcdopévov Yo AvOpamvny Kpion (Distillation of data for human judgment)

H pébodog avt ocvvoyilel ko mapovstalel TANPoeopieg He YPNOUO, OOPACTIKO KOl OTTIKE
EAKVOTIKO TPOTO, PE OKOTO TNV KOTAVONOT HEYAAOL OYKOV EKTOUOEVLTIKAOV OEOOUEVOV KOl TNV
KaAOTEPN vIooTNPIEN TS MYNS amopace®y . Bondd toug ekmondentikovg 6ty Katavonon tov
TANPOPOPLOVY OO TNV XPNON 1 OMOTEAEGUOTIKOTNTO TOV LOONTIKOV dpactnpot)TeV . Ot Bacikég
EPOPUOYES TNG AOCTAENG OEOOUEV®V Yo TNV avOpdTIVY KpioT TEPIAAUPAVOVY TOV EVIOTIGUO TWV
TPOTUTI®V OTN HAONGT, TN GUUTEPLPOPE, TIS SLVATOTNTEG GLVEPYACING KOl TO. OEOOUEVO TV
HoNTOV , yio LeEAAOVTIKEG ¥pNOELS 6 HoTifo TpOPAEYTG.

Avaxkdrivyn pe Movtéha(Discovery with models)

> oot ™ péBodo, €va HOVTELO avomTOGGETAL HECH UNYOVIKNG TPOPAEYNS, opadomoinong 1M
avOpOTIVNG GLALOYICTIKNG KO GTI GUVEYELD YPTCLLOTOLEITOL (G CLOTATIKO GE o (AN avAAVLoT).
To povtélo mov dnuovpyeiton EMTPEMEL TNV TEPAUTEP® AVAALOT HETAED VEOV TPOoPAEYE®V Kol
HETOPANTOV O HEAETT.
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Aviyvevon Akpaiov Tipov(Outlier Detection)

H Aviyvevon Axpaiov Tiuov eivon n diadikacio aviyvevong katl otn cuvéyeln eéaipeons omd Eva
oLVoro dedopévav. 'Eva koppdtt dedopévav 1 o Topotipnor Tov amokAVEL amd Tov Kovova 1)
TO HEGO OPO TOL GLVOLOVL OEOOUEVMV UTopel va etvar Toyaia, 0AAG umopel emiong Vo VTOOEIKVIEL
o@aApa LETPNONG N OTL TO dEG0UEVO GHVOAO SEGOUEVDV EYEL L1, BopOTOTY KOTAVOUT.

Avéivon Kowvovikov Aiktomv (SNAM avaivon o6pnong swktvmv(Social Network Analysis)

H avéivon kowvovikod dwktoov (SNA) eivarl po dtodikacio TOGOTIKAG Kol TOWOTIKAG AVAALGNG
evOg Kovomvikoy 0tktoov. To SNA petpd kot xaptoypoapel T porn TOV GYECEMV KOl TOV OAAAYOV
oxécemv PETAE) OVIOTNTMOV OV GUUUETEYOLV OTY YVAOOT. AVTEG ol ovtdtnteg mepthappdvouy
16TOTOTOVG, VITOAOYIOTEG, avOp®TOLS, opdoes. H dopn g amotedeitarl amd koOpPovg, OTmg poroL N
dvOpwmo1, Ko dEGUOVS, OTWS 01 GYECELC.

Awdwkaoio EEopvénc(Process Mining)

H Awdwacio EE6pvéne (PM) ypnowyomomost apyeia kataypoens, O1dpopés eEAEyyov, 1 iyvn yuu
VO OVOKOADYEL, VO TAPOKOAOLONGEL Kot Vo PEATIOCEL TIG KToudEVTIKEG dtadtkaoiec. TTapéyet pia
vYépupa peta&d g e£6puéng dedopévav (DM) Kot g poviehomoinong Kot avdAvonc.

E&opvEn and dedopéva Keypévoo(Text Mining)

To Text Analytics, yvootd kot g €£6pvén keévov, eivor 1 dadikacio e&étaong peydiwv
GLALOYDV YPOTTMOV TOP®V Y10, TN SNUOVPYIN VEOV TANPOPOPLOV KO TN LETOTPOTT TOV KEWULEVOD GE
dounuéva dedopéva yio tepatépw ovarvon. H e€6puén keévou evromilel yeyovota Kot oyEceElg
oV OlaPopeTikd Ba mapépevay Bappéva otn palo peydAwmy dedoUEVMV KELEVOL. AVTA TOL YEYOVOTO
e€yovtanl Kol HETATPEMOVTAL G dopMuéEVa. dedopéva, Yoo ovilvon, omntikomoinon (m.y. HECH
TWVAK®V, YOPTOV HLOAOD, YPOPENUAT®OV), £VoOUATOoNG 6€ PAcelg dedopévov 1 amobnkeg Kot
mepoutép®  PBeAtioong  xpPNOWMOTOIOVTAG  GLOTHUOTO  pNYovikng  péddnong  (ML).
(www.linguamatics.com)

Iyvmiatnon g I'voong(Knowledge Tracking)

Hapayovromoinon Mntpoov(Matrix Factorization)

2.3 Xraow epappoyng EDM

. Emiloyn Agdopévav
. [1po enelepyacio Asdopévov
. Metaoymuatiopog Aedopévav

. E&Spuén I'vvong

. Epunveia —A&lorloynon
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To pick up Educational < To apply
i environment
Data Knowledge
Prom Data Pogle=

Processing » mining > processing

Ewkéva 5: Educational data mining process (Garcia et al., 2011)

2.4 Baowég Teyvikéc Katnyopromoinong

Aévtpa Amogaonc (Desition trees)

‘Eva 8évipo amopdcemv givol por TEYVIKN LOVIEAOTOINGNG UNYavikng pabnong yw mpofAnporto
maAvdpdunong kat ta&vounons. Ta devipa amoPdcemy KAVOLV SO0YIKES, 1EPUPYIKEG OTOPAGELS
OYETIKA LE TO OMOTEAEGLLOTA TOV UETAPANTOV LE BACT TPOYVOOTIKA dEGOUEVA , Yol Va. Bpel AVCELS.

Bayesian Classifier

"Evag Bayesian Classifier eitvat évag alyopiBpoc mov ypnoomotet to Bempnua tov Bayes yia tnv
tawvounon avtikeévov. Ot katnyoprorontég tov Naive Bayes vmofBétovv woyvpn 1 addvapn
avelaptnoio HETOED TV YOPOKTNPIOTIKOV TOV onNueiov dedopévov. Avtol ot ta&ivountég
YPNOOTOOVVTOL EVPEMS OTN UNyavikny pdonon emedn| eivor amiol oty gpapuoyn tovs. ‘Evog
Naive Bayes classifier dev elvar évag povo alydpiBupoc, aArd po owkoyévelo oAyopifupwv
HUNYOVIKNG LABnong mov Kavouy xpron tng oTaTIGTIKNG aveSoptnoiog.

Nevpovika Aiktoa

Ta texyntd Nevpovikd odiktva Bacilovior 6tn Acttovpyia Kot T SO TOL AVOPOTIVOL EYKEPAAOV.
Enelepydlovion kot "pabaivouv" cuykpivovtog tnv TpdPAEYN TOUG LLE TN YVOOTY| TPOYLOTIKE TN
™m¢ uetafintig amokpiong. Ta cedAipato amd v apyikn TPoOPAeyn TV TPOTOV apyeiov
TPOPOOOTOVVTAL TIGM GTO SIKTLO Kol YPNGUYLOTOLOVVTOL Y10l VO, TPOTOTO|GOLY TOV OAYOPIOUO TV
SIKTO®V Y1 0e0TEPT POPA. AvTd GuVE)ILETAL Y10 TOAAES, TOAAEG ETOVOANYELG.

K-Nearest Neighbor Classifiers

"Evag alyopiBpog K-Nearest Neighbor Classifiers (K-NN) , givot pa mpocéyyion oty ta&vounon
dedopévmv mov vroroyilel méso mbavod givar Eva onpeio dedopévmv va elvar HEAOG oG OLAdaS M
GAANG. avdroyo pe TNV opdda otmv omoia Ppiokovror ta mANciEotepa.  onueio. dedOUEVOV .
(www.techopedia.com)
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Support Vector Machines

[Ipoxertan yuo  éva tOHmo aAyopiBpov mov ektehel emomtevoOpevn pabnomn yw ta&wvounon 1
TOALVOPOUNOT| OUAd®V dedopévav. XpnoIomotobvtal Yo TV ToStvoumon 600 opddwv dedoUEVOV
pe mapoupota tagvounon. Ot adkydpBuot tpafovv  ypaupés (vmepmindn) v va dtoywpicovv Tig
OULAOEG GUUPMVO, LE TO, TPOTVTOL.

( Educational w Raw /

—>| Pre-processing W 7
l EDM /Models/]

1
]
!
1
]
E methods ; Patterns
i
1
|
1

T
I,\Interpretatlon |

4

_____________________________________________________________________________

Ewova 6: Emokonnon 1ov TpoTOL pe Tov omoio epappolovrar or pé@odor EDM

3 KYPIEX EGAPMOI'EX MEOOAQN EDM

Ov gpevvnrtég mov acyorovvion pe 1o EDM peletovv mokidovg topeig, petald tov omoimv n
aTopKn) padnon omd  exkmadeVTIKO AOYISHKO, M cvvepyaTikn pdOnorn mov vmootnpiletor amd
NAEKTPOVIKOUS DTTOAOYIGTEG, Ol QOKIUEG TPOCAPUOYNS GTOV LIOAOYISTY| (Kot 1) SOKIUN YEVIKOTEPQ.)
KaBmg Kot Toug mapdyovteg mov oyxetifovtal pe v amotuyia.

Kopia epappoyn mg EDM amotehei n Pertioon tov podntikov poviédwv. To padntmkd poviéia
AVTITPOCHOTEVOVY TANPOPOPIEG GYETIKA LE TO YOPOUKTNPLOTIKE GTOVIACTAOV, OTMG O1 YVMOGELS TOVG 1)
Ol LOBNGLOKES GLUTEPLPOPES TOVG,.

H povtelomoinon twv atopikov O10popdv TOV GTOLONCTOV EMITPENEL GTO AOYIGHIKO Vol
OVTOTOKPIVETOL OTIG OTOKES QVTEG SLOPOPES, PEATIOVOVTAG ONUAVTIKE TN padnon Tov padntov
[Corbett 2001]. Ot pébodor ££6pLENG OEOOUEVMV Y10l EKTALOEVLTIKOVG GKOMTOVG EMITPEMOVV GTOVG
EPEVVNTES VO SLUUOPPADOVOVY KOADTEPO LOVTELQ Y10 TV TOPATIPTOT) CLUUTEPIPOPADV KOl SEPEVVTION
eppotudtTov. ['a tapdderypo, o teAevTaia ypovia, ot epeuvntég ypnoyonoincav EDM pebdoovg
Y10 VO SIEPEVVIIGOLY TO EPATNLA AV £VOG Po1TNTNG eEomatd to cvotnpa [Baker et al. 2004].

"Evag 6e0tepoc Pacikdc topéog epapproyns tov pebddov EDM ftav n avakdivyn 1 n PeAtioon
HOVTEA®VY TNG OOUNG TNG YVAGONG VOGS TOPEN. MEG® TOV GLUVOLAGHLOD YUYOUETPIKMOV LOVIEAMV KOl
aAYOPIOL®Y  UNXOVIKNG LABNONGC, apKETOL EPEVVNTEG UTOPEGAV VAL AVATTOEOVY QUTOUOTOTOUUEVES
TPOCEYYIGEIS TOV UITOPOVV VO, AVOKAADWYOLV 0KPLPT LOVTEA SOUNG TG YVMONG.

‘Eva tpito Pacwkd medio epappoyns tov pebddwv EDM agopd v madaywyky vrootpién o€
nmepBailovia pabnong , oAl Kot o€ AOYIoUkd eKpddnong 1 padnoclokés GLUTEPLPOPES, GTNV
AVOKAALYM TOV TOTOV TOOUY®YIKNG VITOCTNPIENS, ONANOT TOV UTOPEL EIVOL TTO OTTOTEAEGLOLTIKY].

"Evag tétaptog Pacikdc topéag epapproyng tov pebddov EDM eivar n avalitnon ctoyeiov yio
TNV TEAEOTOINGN KOl EMEKTOCT] EKTOOEVTIKOV OEDPIOV KOl YVOOTMOV EKTOLOEVTIKOV (POLVOUEV®V,
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Kot TG Pabitepng Katavonong tov factkdv mapaydviov mov ennpedlovv m pddnon, cuxvd pe
OKOTO TO GYESOCUO KAAVTEP®Y cuoTNUdT®V pabnonc. [Baker et al. 2004].

INo Tapdderypa, ot Gong, Rai ko Heffernan [2009] diepgvvnoay T1g emntdcelS TG avtonelfapyiog
otV ekpddnon ko damictwoay Otl, EVEO GVGYETILOVTOV LE TNV LYNAOTEPT EIGEPYOLEVT] YVOGT] KO
Mydtepa 4O, 0 TPOYUOTIKOG OVTIKTLUTOG 6T pdOnon ftov oplakdg.

Educational
Environment

Updated
Data

Rawr Data Preprocessing

Refinement

Interpretation and Models/
Evaluation Patterns

Data Mining

Ewova 7: Awodikacio avoxkdrioyng yvoong ote Exradgvtikd [6pdpata

4 ANAAYXH AEAOMENQN AIIO EKITAIAEYTIKH ITAAT®OPMA

Y11g mapandve evotntes ovapEptnkav oty nabnon péow elearnining kot oty €£6pvén yvmdong
a6 0edOUEVA IOV GYETILOVTAL LLE TNV EKTOOEVOT).

Ta dedopéva mov pmopov va fyovv amd kel pmopovv va ypnooromBodv yio v Tpofieyn g
amOd00NG TOV EKTAUOEVOUEVOV amd TNV TAaTEOpue €5’ amootdoems ekmaidgvong kot Kot
EMEKTACY], TNV TPOMONOINGT TOVL TPOYPAUUOTOS eKmaidevong pe Pdon 15 aviykes Tov
EKTTOOEVOUEVMV ETCL MOTE Vo eMTEVYHEL 0 EKTOOELTIKOG GTOYOG.

4.1 Katavonon Tov avTikepévoy Tg Avaiveng

To yeyovog 6t1 oty mepintwon mov Oa eetaotel, Ta dedopéva pag eivor Test Data kot and avtd to
EWKOVIKO  OlodIKTLOKO pabnuo €yovv  onovpyndel oedopéva  mov oyetifovtar pe TOLG
EKTTOLOEVOUEVOLS KOl TOV TPOTO Tapakoiovdnong tov pobnuotoc. Oha ta dedopéva mov €xovv
onpovpynBet ywpiCovrar oe 3 Katnyopieg kot eivol avTég TOL AKOAOVOOVV.

ANPOYPUPIKA YOPUKTPLOTIKA TOV EKTOLOEVOUEVOV

dYAO
HAIKIA
OIKOI'ENEIAKH KATAXTAXH

22



ApacTNPOTNTA TOV EKTALOEVOUEVOV GTNV LIGTOGEAIDN TOV SLAOIKTVOKOV HoOpoTog

EINIZKEYEIX

M.O. TAPAMONHZX

YYNOAIKOZ XPONOXZ [TAPAMONHZX
KATEBAXE

EIAE url ZYNOAIKA

EIAE url M.O. ANA EIIIZKEYH
AIIOYXIEX

Enidoon Tov ekma1dgv0pevov 6To S1001IKTVOKO padnpa

BAGMOZX EPTAXIAX
BAGMOZX 1 EEETAXTH
BAGMOX 2 EEETAXTH
TEAIKOX BAOMOZ
EINITYXIA / ATIOTYXIA

Ieprypapn TV dgdopévarv

To ocvvolo TtV dedopévav Omwg mpoavapépbnke yopilovtor ce 3 katnyopieg, ot omoieg
amotelovvtal and 15 petaPintéc. ITo ovykekpyéva givot ol TopaKATo.

®PYAO

To ®YAO elvan 10 @O0 OV €€l 0 KAOE EKTAOEVOHEVOC.

HAIKIA

H HAIKIA givor n nAio mov €yt o kdBe 0 eKmodevOpeEVOG.

OIKOI'ENEIAKH KATAXTAXH

H OIKOT'ENETAKH KATAXTAZXH &ivot 1 01KOYEVELOKT| KATAGTOGT TTOL £XEL 0 KAOE O
eKTOOELOUEVOC (av Elval TAVTPEUEVOS 1} OXL).

EINIIXKEYEIX

Ot EITIZKEYEIX givat o apBpdg emokéyemv otny 16T06EAI00 Tov pafnpatog o kaoe
EKTOLOEVOUEVOG.

M.O. TIAPAMONHX

O M.O. ITAPAMONHZ &ivat 0 pécog 6pog Tov YpOVOL TOPOUOVIG TOV EKTALOEVOUEVOL GTNV
16T0GEAIDN TOV padnpoTog.
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XYNOAIKOX XPONOX ITAPAMONHX

O ZYNOAIKOX XPONOZ [TAPAMONHZ givat 0 6Guvolkog xpdvog Tapapovig OAOV TV
EMOKEYEWDV TOV EKTALOEVOLEVOV GTNV 1IGTOGEMO0 TOL LB LOTOG.

KATEBAXE

KATEBAZXE givat 0 aptBuoc tov apyeiov mov £xel katefdoel and ta apyeio mov £yovv avaptnei
oTNV 16T0CEAIDN TOV paBnpoTog.

EIAE url XYNOAIKA

EIAE url XYNOAIKA givotl o cuvolkog aptBpdc tov viko (Bivteo, apyeia kTh) mov €ide o
EKTTOLOEVOLEVOG OTNV 10TOCEAIDN TOL HaBNUATOG.

EIAE url M.O. ANA EIIIXKEYH

EIAE url M.O. ANA EINIZKEYH eivat o pecog 6pog avé emickeymn tov vAkoL (Pivteo, apyeio KTA)
7oV €10€ 0 EKMAOEVOUEVOS BTNV IGTOGEADN TOV LB LOLTOC.

BAOGMOX EPT'AXIAX

BAGMOZ EPT'AZIAX givat o Babuodg g eapnviaiog epyociog mov mopadidet HEGO TG
16T0GEADOG TOV PabNUaTOg 0 KAOE EKTAOELONEVOS Alyo TTpty TV ANEN Tov padnpatog.

BAGMOX 1 EEETAXTH
BAGMOZX 1 EEETAZTH givon ) fabporoyio mov éBade o mpdtog e£€TaGTHG OTNV TEMKY| £EETOIOM
TOV EKTTOLOEVOLEVOV.

BAOGMOX 2 EZEETAXTH

BAGMOZX 2 EEETAXTH eivar n Babporoyio mov EBare o de0TEPOC ££€TAGTNG GTNV TEMKN
€EETOOT TOV EKTOLOEVOUEVOV.

TEAIKOX BAOMOX

TEAIKOX BAOMOZX sivai
(BAOGMOZX EPT'AZIAZ*0,40) + ((BAGMOX 1 EEETAXTH+BA®MOZX 2 EEETAXTH)/2)*0,6)

AIIOYXIEX

ATIOYZIEX givat 0 aptfpdg TV 0movusidV 6TIC TPOYPUUUOTIGUEVES SLOOIKTVOKEG GUVOVTIGELS.

EIIITYXIA / ATIOTYXIA

EINITYXIA / AIIOTY XIA givou 1 emtuyia 1 amotuyio 610 vo. APIGTEDGEL O EKTALOEVOUEVOG.
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P Fromotpumter B 4 L[ Hc| B A BuergenCenter - | B~ % | BB L et swae | o | G At G

Clipboard Font Alignment Number Styles Cells Editing
M21 - K| 10
A B C D E F G H | J K L M N (o] P
IYNOAIKOZ EIAE url
OIKOMENNEIAKH M.O. XPONOZ EIAE url M.O. ANA BAGMOI BAGMOI1 BAGMOI2 TEAKOZ ENTYXIA /
1 KAEIAI ©YAAD  HAIKIA KATAZITAIH  EMIZKEYEIZ NMAPAMONHI MAPAMONHI KATEBAIE ZYNOAIKA EMIZKEWYH EPTAZIAY EZETAXTH EZETAZTH BAGMOZ AMNOYZIIEL ANOTYXIA
2 1 28 A 12 20 1.18 8 10 10 9.2 1 E
3 2 24 A 27 0.03 0,68 7 0 0.00 8 9 10 8.9 1 A
4 3 A 37 n 23 0,09 252 9 30 1.07 9 9.3 85 8,94 0 A
5 4 r 42 n 32 0.18 576 8 29 0.91 8.5 9.3 9 8,89 2 A
6 ) A 28 A 27 0,24 6,43 4 22 0.81 6.7 9 9 8,08 0 A
7 6 A 33 n 32 0.30 9,60 7 26 0.81 ] 9 9 8.6 0 A
8 7 A 34 A pal 0.70 14,70 7 29 1.38 78 9 85 8,37 0 A
&) 8 r 41 A 14 0.12 1.68 6 30 2,14 9 9 9 9 2 A
10 9 A 29 A 22 015 3.30 8 30 1.36 8 10 8.5 8,75 2 A
1 10 A 30 A 14 0.09 126 8 27 1,93 7.8 9.5 9 8,67 1 A
12 1 r 4 n 18 042 7.56 2 28 1.56 10 95 9 9,55 0 E
13 12 A 39 n 17 0.51 8,67 8 30 1,76 7 95 9 835 2 A
14 13 r 28 A 15 0.29 435 10 36 240 8 95 10 9.05 1 E
15 14 A 27 A 29 0.21 6,09 7 15 0,52 9.5 10 10 9.8 0 E
16 15 r 30 A 32 0.09 2,88 6 7 022 9 10 10 9.6 0 E
17 16 r 37 A 20 0.45 9,00 9 30 1.50 10 10 10 10 2 E
18 17 A 32 A 29 0.37 10,73 10 26 0.90 6.5 9.5 10 846 1 A
19 18 r 45 A 17 0.28 478 6 27 1,59 9 95 10 945 2 E
20 19 A 50 n 22 0.65 14,30 9 30 1.36 9.5 9 9 9.2 0 E
21 20 A 29 n 30 0.45 13,50 12 27 0,90 7 9 10 85 2 A
22 21 r 45 n 19 0.32 6.08 9 24 1.26 9 9.5 9 9.15 1 E
23 2 r 44 A 15 074 1,10 7 30 2,00 9 95 9 915 2 E
24 23 A 35 A 1 0.65 7.15 8 25 227 8 9 85 845 1 A
25 24 A 34 n 28 0.87 24 36 9 32 1.14 10 10 10 10 0 E
26 25 A 28 A 7 0.85 14,45 7 30 1,76 8 10 85 8,75 2 A
27 26 A 36 n 27 0.21 567 6 24 0.89 10 10 10 10 2 E
28 27 A 42 n 19 0,23 4,37 7 25 132 8 9 85 845 2 A
7]

4 4 > M| Sheetl ~ dikhol ~ dihho2

Ewova 8: Test Data

Ta dedopéva pog ovslaotikd givor ot Tapatnphioels omnd 207 €1KOVIKOL EKTALOEVOUEVOL TTOV £XOVV
TOPOKOAOVONGEL TO SLOSIKTVAKO HAOMN U HEGH TNG TAUTPOPUOG EKTAIOEVOTC.

10 6VUVOAO TV dedopévav PAémovpe OTL LLAPYOLY UETAPANTEG TOL APOPOLV GTOLKElD TTOV Ogv
LITOPOVV VO EXNPEACTOVY OO TNV OO TNV AALNYT TG TOLOTNTOG TOV UaONUATOG.

Eivar avtd mov oyetiCoviot pe dnUoypoeiKa YopaKTPIoTIKG TOV EKTALOEVOUEVOL O TO VA0
TOV, 1 NAIKIO TOV KO OIKOYEVELNKT] TOL KOTAGTAOT).

Inuovtikny katnyopio petafAntodv elvar avtég mov oyetilovrol pe TV OPAGTNPLOTNTO TOL
EKTOOEVOEVOL GTNV 1IGTOCGEADO TOL S1AOIKTVLOKOD HOBNLOTOG TTOV UTOPOVV VO, ETNPEACTOVV AT
mv pebodoroyion G O0AoKAANG, TO EKTOUOELTIKO VAMKO Kol TOV TPOmMO TOmOOETNONG TOL
EKTTOOEVTIKOD DMKOV GTNV GTNV SL0OIKTLOKT TAATEOPUO LABnomng, 010Tt OVGLUCTIKA OVTA Eival Ta
oToyElo TOOTNTAG TOV LOONUOTOG KO KOT® EMEKTACT] OVTA TO GTOLXElD TOL B KtvnTOTOCOVY TOV
EKTOLOEVOUEVO.

Télog 0 BaBuodg g epyaciog Oa pmopet va ypnoipomomBel wg deiktng yioo v avoke@oioiwon Kot
TO VTOGTNPIKTIKO VAIKO TPV TIG TEMKEG EEETAGELS.

4.2 TIpogtopacio Paong 6cdopuivov

[a v mpoetopacia towv dcdopévov, v onuovpyio ™ Pdong dedopévov kot Yo vo
katoAnovpe oty onuovpyion TV poviélmv e£0puéng ypnowyomombnkov 3 S10pOopETIKA
Aoyiopkd wov cvvepydlovrar pali. Avtd eivor: To Microsoft Excel, to Microsoft SQL Server 2012
Kot to Microsoft Visual Studio.

Ta dedopéva pag mpoépyovrar Bewpnrtikd and 1o LMS Moodle oe popon apysiov Microsft Excel.
‘Etot ta dedopéva avtd to Microsft Excel ta tpogodotel oto Microsoft SQL Server kot yio v
apYLTEKTOVIKN ToVg TtapepPaivel to Microsoft Visual Studio.

Oeopnrtikd og avto 10 apyeio Tov Excel mov Pynke ano to Moodle amoteieitan and 16 otriAeg Kot
207 oepéc. Amo avtég T1g oTAES Ba TpooTtefovv GAAeg 2, 1 Lo v e TO TPOTEHOV KAELSL.
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Ao avtég TIg otyAe Ba aparpebel 1 oA pe To dvopa Tov ypnotn kot Ba pmel oty 0€om avTig
™G OTNANG o oAn pe avéov apltipd g mPOTELOV KAEWL Yoo VO amonposmronofodv to
JESOUEVOL KOL VO, TTPOGTATELTOVV TO, TPOCMTIKE SedOUEVAL.

Axopo 0a mpootebel pia axodpa ot mov pe v cvvaptnon if Ba eréyéet edv o Pabuod sivan dpiota
N 6xt. Otav Ba etvan dpiota tote Oa Pyet to ypdpupa E (Emruyia), to A (Amotuyia).

"Yotepa Oa mpémel va yivel o EAeyY0G Yo TUYOV AGTOYIES, OVTEC Ol AoTOYIES Elva:

Keva kehd eyypaeov (Null cells)

Ye autd 10 BepnTikd TapdoElypo eV BpEOnKaV KEVE KAEWDLA, OV LINPYAV AVOLIY®S TV
nepintoon 1 Oa Palovpe v Tun 0 1 Ba Palovue Tov HEGO OPO TOV TIUMOV.

A@aipeon OpOI®V 1} SMAOTLTIOV GTNAGDV

Y10 mopdderypd poc m dvtinon tov dedouévov givar amd pon eEOTEPIKY TNYN UE
amotéleco vo. unv yiver avtd 10 o@dipa. Opmg mavta mpénel va gheyybel kot avt) n
nepinTOOoN.

2TpoyyvAOTOINGN TOV

Emedn ota dedopéva pag, veapyovy pécot 6pot, mhavov vo LITdpYovV TIHEG GTO KEALD TOV
Excel pe apketd dexaducd. I'iovtd Ba yivovtav otpoyyvionoinon péco aviictoyymv queries
otov SQL Server yw vo punv vmdpyovv mpoPAnupate 6to mAOiGLO TNG TOALOAGTATNG
avdAvong Toug.

Mop@omoinon

Ot ovopaocieg tov petafAntov Ba mpénet vo givan tétoleg dote va ovayvopilovtol and to
oVOTNVA OAAG KOt VO SIEVKOADVETAL 1 O1001KAGT TG OVAALGNG,.

4.3 Evooyoyn Aedopévov (Import Data)

Oa Eexvnoovpe elcdyovtag Ta dedopéva oty Pacn otov SQL Server ta dedopéva akorovOdvTog
TO. TOPOKATO PriHoTa.

Avoiyoope 10 Management Studio tov sql Server ywn va maue otig Pdoelg dedouévav kot
OLVOEOOOTE LIE TOV SErver.
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] Connect to Server 1X
-

Bb LSR(ST: Server 2012

Server type: [Database Engine v]
Server name: SQL2012 -
Authertication: [‘:’u“lndnws Authentication v]

SQL201 2 user

[ Connect ” Cancel ][ Help ][ Oiptions =

Ewéva 9: SQL Server

ITotape Connect.

“z Microsoft SQL Server Management Studio
File Edit View Debug Tools Window Help
Fgl il (T | L NewQuery [y i v (| 4 43 ]9 -
Object Explorer 1 x
Connect~ @ @ @ " E£
= Ijj SQL2012 (SQL Server11.0.6020 - 5QL2012user)
= 1 Databases
[_d System Databases
3 Database Snapshots
[_-_] AdventureWorks2012
U
[J ContosoRetailDW
[J MBA_project
[J ReportServer
[J ReportserverTempDB
| tUNdata
[J tWorldData
[ tvra
3 Security
3 Server Objects
3 Replication
3 AlwaysOn High Availability
3 Management
3 Integration Services Catalogs
ﬁ&) SQL Server Agent (Agent XPs disabled)

HENREEREHEHEHBEER

Ewkova 10: Emoyn Databases

Emiléyovpe v Bdon mov BEAovpe ko kKdvovpe o0&l KAIK.



ugi Microsoft SQL Server Management Studio
File Edit View Debug Tools Window Help

P - S @ L NewQuery [y PRVR G| £ A9 - - 8-5 (6] b

Object Explorer v 1Xx
Connect~ 4 4l w 7 [#] £
=] Lis 5QL2012 (SQL Server 11.0.6020 - SQL2012\user)
= [ Databases
[ Systern Databases
L; Database Snapshots Detach..
| AdventureWarks2012
[F] 2dventureWorksDW201 Take Offline
| ContosoRetailDW New Database... Bring Online
| ) MBA_project New Query R
-J ReportServer T 4
J P Script Database as 3
| ReportServerTempDB Back Up...
I Tasks 3
o e Restore '
1 tWorldData Policies »
| tYPA 3 Mirror...
- et:
[ Security aeer Launch Database Mirroring Monitor...
I SEN_er O_bJE(tS Start PowerShell Ship Transaction Logs...
[ Replication
[ AlwaysOn High Availability Reports e Generate Scripts...
3 Management Rename
[ Integration Services Catalog e Eitiact DReste pplcatons
[ SQL Server Agent (Agent XP elete Deploy Database to SQL Azure...
Refresh Export Data-tier Application...
Properties Register as Data-tier Application...
Upgrade Data-tier Application...
Delete Data-tier Application...
| | Import Data...
5h utput from: =
oW ouEput from: Export Data...
Copy Database...

Ewdva 11: Evcayoyn Agdopévav

Metd Task ko petd Import Data.

., SQL Server Import and Export Wizard = [

Welcome to SQL Serverimportand
| i ExportWizard

This wizard helps you to create simple packages that import and
export data between many popular data formats including databases,
spreadsheets, and text files. The wizard can also create the
destination database and the tables into which the data is inserted.

k. To move or copy databases and their objects from one server
instance to another, cancel this wizard and use the Copy Database
‘Wizard instead. The Copy Database \Wizard is available in SQL
Server Management Studio.

™ Dao not show this starting page again

Help ”W‘ | Cancel |
Ewova 12: Import Wizard

Y10 Wizard motdpe Next.



., SQL ServerImport and Export Wizard EI@

Choose a Data Source
Select the source from which to copy data.

Data source: |x Microsoft Excel j
Excel connection settings

Excel file path

|C:"-.Users"-user"-.Desktop"-.B AEAOMENA 120220155 Browse. |

Excel version:

Microsoft Excel 57-2003 -
| =l

[¥ First row has column names

Help < Back | MNext = | | Cancel |

Ewova 13: Emioyn Tov Agdopévov

Emléyovpe v emhoyn Excel ywori ta dedopéva pag sivar og popen Excel.

"Yotepo yayvovue pe to browser mov axpipadg eivar to apyeio tov Excel kot to emhéyovpe.
Eméyovpe to First row has column names, oniaodn 6t oty mpd™ ypapuun oto Excel sivar ot
OVOUOCTIEG TV HETAPANTOV.

[Toatdpe Next.

 SQL Server Import and Export Wizard =R

Choose a Destination
Specify where to copy data to.

Destination: § 5QL Server Native Client 11.0 M
Server name: |SOL2D12 j

Authentication
{* Use Windows Authentication

" Use SQL Server Authentication

User name: [
Password: [
Database: AdventureWorksDW2012| - Refresh

New...

Help < Back | Next = | | Cancel ‘

Ewova 14: Emioyn mwoopiopov
Emiéyovpue tov mpoopiopd kot m Bdon mov Oa dnpovpynoove tov mivaka kot totdpe Next.
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4 SOL Server Import and Export Wizard

[E=) e =X
Specify Table Copy or Query

Specify whether to copy one or more tables and views or to copy the results of a query
from the data source.

+ Copy data from one or more tables or views

Use this option to copy all the data from the existing tables or views in the source database.

" Write a query to specify the data to transfer

Use this option to write an SQL query to manipulate or to restrict the source data for the copy
operation.

Help <Back [ Next> |

Cancel |
Y
Ewova 15: Avriypaon Ilivaka
Emiéyovpe Copy data from one or more tables or views
Kot Totdpe Next.
4 5QL Server Import and Export Wizard EI@
Select Source Tables and Views
Choose one or more tables and views to copy.
Tables and views:
7| Seurce: C:\Users\user\Desktop'B AEAOMEN... | Destination: SQL2012
¥ [ “Sheet1s i@ [dbo] [Sheet1]
3 oodhels
Edit Mappings... | Preview... |
Help < Back | Next > | | Cancel |
Y.

Ewova 16: Emioyn ®VArlov Agdopévav

Emléyovpe 10 @OAA0 Tov EXCel mov givon ta dedopéva pog kot totaue Next.



. SQL Server Import and Export Wizard EI@

Save and Run Package
Indicate whether to save the SSIS package.

¥ Run immediately

™ Save 55IS Package
s
i

Package protection level:

|Enc:r;.'pi sensitive data with user key J

Password: |

Retype password: |

Help <Beck |[ Mext> | Finish>| | Cencel |

A

Ewkova 17: Emoynq Run Immediately

Eméyovpue Run immediately xon motdpe Next.

Complete the Wizard

Werify the choices made in the wizard and click Fimsh.

[Click Finich to perform the following actions:

Source Location : Ch\UsersuserDesktopB AEAOMENA 12022015xs
Source Provider : Microsoft Jet OLEDE 4.0

Destination Location : SQL2012

Destination Provider : SQLNCLIT1

»  Copy rows from "Sheet 18" to [dbo] [Sheet1]
The new target table will be created.

*  The package wil not be saved.
»  The package will be run immediztely.

Provider mapping file : ¢\Program Files {86} Microsoft SQL Server, 11000 TS MappingFiles
“Jet ToM55ql9xml

Help < Back | | Finish |  Cancel |

Ewova 18: Complete the Wizard

[Motape Finish.

L 5QL Server Import and Export Wizard E'@

4

31



., SQL Server Import and Export Wizard

The execution was successful v
q
11 Total 0 Error
@ Success 11 Success 0 ‘warning
Details
| Action Status Message
@ Initiglizing Data Flow Task Success
@ Initiglizing Connections Success
@ Setting SGL Command Success
@ Setting Source Connection Success
@ Setting Destination Connection Success
@ Validating Success
@ Prepare for Execute Success
@ Preexecute Success
@ Executing Success
(i) Copying to [dbo] [Sheet1] Success 43 rows transfemed
@ Postexecute Success
Stop | Report w |

Ewéva 19: Evnpépmon Olokipoong

[Matape Close.

[MAéov éxovpe dnuovpynoet Eva mivako pe ovopacio dbo.Sheetl

Uz Microsoft SQL Server Management Studio Uz Microsoft SQL Server Management Studio
File Edit View Debug Tools Window Help File Edit View Debug Tools Window Help

Pl ) G e | S NewQuey [yl i | ] il - (5 I @ | Q) New Query [Ty oy i

Object Explorer *AX Object Explorer rax
Connect~ 33 3 m T (2] ﬁ Connect~ 3 3l m [ [F] ﬁ
=] La SQL2012 (SQL Server 11.0.6020 - SQL2012%u o = dbo.FactinternetSales -

= [ Databases

[ System Databases

[ Database Snapshots

U AdventureWorks2012

o3

[ Database Diagrams
= 3 Tables
[ System Tables
[ FileTables

dbo.AdventureWorksDWBuil
dbo.Databaselog
dbo.DimAccount
dbo.DimCurrency
dbo.DimCustomer
dbo.DimDate
dbo.DimDepartmentGroup
dbo.DimEmployee
dbo.DimGeography
dbo.DimOrganization
dbo.DimProduct
dbe.DimProductCategory
dbe.DimProductSubcategon
dbo.DimPrometion

m

B ®

HEEHEHBEEBEBBE

B ®

dbo.DimReseller

=

dbo.Dim5alesReason

B ®

dbo.DimSalesTerritory
dbe.Dim5cenario -
S

=
| D ED CDOED EDOED ED D OGED EDED EDE O EEE e

<

= dbo.FactinternetSalesReason
= dbeFactPreductinventory
=1 dbo.FactResellerSales
=1 dbo.FactSalesQuota
= dbo.FactSurveyResponse
= dbe.ProspectiveBuyer
= dbo.Sheetl
L@ Views
L3 Synonyms
[ Programmability
[ Service Broker
3 Storage
[ Security
U ContosoRetailDW
U MBA_project
U ReportServer
U ReportServerTempDB
| tUNdata
U tWaorldData
[ tyPa
[ Security
[ Server Objects
[ Replication
[ AlwaysOn High Availability
1 Management
[ Integration Services Catalogs
|ﬁ) SQL Server Agent (Agent XPs disabled) -
4 i | b

m

Ewkova 20: Ofon ITivaxka Sheetl
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4.4 Xtiowpo Tov Kopov (Build the Cube)

I'o 1o ytiowo tov kOHPov Ba avoi&ovue o Microsoft Visual Studio kot Bo. akolovbrcovue Ta

TOPOKATO Bripata.

o0 Start Page - Microsoft Visual Studio
File Edit View Debug Tools Window Help
HaMEE I N R RN |

StartPage X

OO Visual Studio 2010 shel

"
[
H
H
A
g

gm} t
@" Open Project..

Recent Projects

MBA_Datamining_2017
test

(%2 MBA_project

[£3 MBA_Datamining_2017

Close page after project load
Show page on startup

Error List
@ 0Emors | 1\ 0Warnings | (i) 0 Messages

Description

Emiéyovpue New Project.

Get Started

Welcome

[ mE -,

Guidance and Resources  Latest News

Windows Web Cloud Office SharePoint Data

d

- What's New in Visual Studio 2010

Leam about the new features included in this release.

Visual Studio 2010 Overview
feiiil  What's New in .NET Framework
Customize the Visual Studio Start Page

Creating Applications with Visual Studio

File Line Column

~  Solution Explorer - qx
- 1x
Project
3] Solution Explorer

Ewoéva 21: Emioyn New Project

@0 Start Page - Microsoft Visual Studio
File Edit View Debug Tools Window Help
oM IR - R RN

| FFxpEO-.

Start Page %

O Visual

New Project
Installed Templates

Analysis Services

B New Project...
[F] Open Project...

SQL Server
Other Project Types

Recent Projects

B
MBA_Dataminin|
test

[#5 MBA project

(25 MBA Dataminin

lose page after proje|
Show page on startup

Recent Templates [,Ng Framework 4

4 Business Intelligence

Integration Services
Reporting Services

Online Templates

~ | Sort by: Default

? Analysis Services Multidimensienal and Data Min... Business Intelligence

Integration Services Project Business Intelligence

Business Intelligence

Report Server Project Wizard

Report Server Project Business Intelligence

L5%5  Analysis Services Tabular Project Business Intelligence
i y: ] g

Mame:

Location:
@ 0Erors |t 0 Warni

Solution name:
Description

010 -
oo studio 2010\projects

-5 ] 2L

Search Installed Templates 2|

Type: Business Intelligence

An Analysis Services project for creating
multidimensional and data mining
models.

Brow:

Create directory for solution

I-—t?,! Solution Explorer [E23

Ewova 22: @¢on New Project

Emléyovpe Business Intelligence peta Analysis Services Multimensional..

I'paeovpe oto Name 1o dvoua kot motapue OK.
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B

@0 edm - Microsoft Visual Studio
File Edit View Project Build Debug Database Tools Window Help

Pl | £ 9 - -] b |[Development ~| | & ¢ B B - <
" Solution Explorer - 1 x
@
&
E
o Uy edm
- = Nata Spurces
g &P New Data Source.. burce Views
A 4 Paste Ctrl+V
= [ vimensions
= [ Mining Structures
g
8 [ Roles
(25 Assemblies
25 Miscellaneous
=53] Solution Explorer [CRSCERTY
Properties -0
Data Sources -

2z 20
P
Name Data Sources

Error List

Onors | ¢\ 0Wamings | (i) 0 Messages
g 9
Description Column  Project
Name
Specifies the name of the folder.

Creating project 'edm’... project creation successful.

Ewova 23: Anmovpyia Data Source

Anpovpyovpe éva Data Source, Agéi KAk oto Data Sources kot emiéyovpe New Data Source.

*;* Data Source Wizard o[ =] =]

Welcome to the Data Source
Wizard

lse this wizard to create a new data source.

A data source represents a connection to your data.

A data source does not provide features such as caching
metadata, adding relationships, adding calculations, and
adding annotations. To apply these features to a data
source, use this wizard to create the data source, and then

use Data Source View Wizard to create a view that
includes the appropriate features.

[T] Dont show this page again

et

Ewoéva 24: Data Source Wizard

[Totape Next otov Wizard



ﬁ;\‘ Data Source Wizard =

Select how to define the connection
*You can select from a number of ways in which your data source will define its
connection string.

@ Create a data source based on an existing or new connection

Data connections: Data connection properties:
localhost AdventureWorksDW 2012
SQL2012 AdventureWorksDW2012 Property Value
SQL2012 MBA_project Data Source localhost
Initial Catalog AdvertureWorksDW2012
Integrated Sec... S5PI
Pravider SQLNCLITTA
1 i | »
[ Mew... ] [ Delete ]

() Create a data source based on another object

| <Back |[ Nea> || Fmsh>sl || Cancel |

Ewova 25:How to define the connection

[Toatdpe New

-/ Connection Manager -ﬂ
Provider: I Mative OLE DBVSQL Server MNative Client 11.0 ﬂ
—_—
g Server name:

Connection

Log on to the server

@ Use Windows Authentication
All (71 Use SQL Server Authentication
User narme:
Passward:

Save my password

Connect to a database

(@) Select or enter a database name:

Attach a database file:
Browse...

Logical narne:

e I

Ewovo 26: Emioyn Server

Bpiokovpe tov Server



-} Connection Manager

Provider: I Mative OLE DB\SQL Server Mative Client 11.0

g

Connection

Test Connection

Bpiokovpe Bdon pog kot OK

<

Server name:

sqQLama2
Log on to the server

@ Use Windows Authentication
() Use SQL Server Authentication

User name:
Passward:
Save my password
Connect to a database

(@) Select or enter a database name:

- [een |

AdventureWorksDW2012

() Attach a database file:

Logical narne:

Browse...

l OK

| [ |

Help

Ewova 27: Emloyn Database

*;l' Data Source Wizard

[Toatdpe Next

Select how to define the connection
You can select from a number of ways in which your data source will define its

connection string.

| o [ -] ]

@ Create a data source based on an existing or new connection

Data connections: Data connection properties:
localhost . Adventure WorksDW2012
SQL2012 AdventureWorksDW2012 Property Value
SQL2012 MBA_project Data Source SQL2m2
Initial Catalog AdventureWorisDW2012
Integrated Sec... S5PI
Provider SQALNCLIT1A
4 I
[ New... ] [ Delete ]

() Create a data source based on ancther object

[Csima ]

MNead >

|| Finish>> || Cancel

]

Ewova 28:How to define the connection




‘;* Data Source Wizard

Impersonation Information
You can define what Windows credentials Analysis Services will use to
connect to the data source.

() Use a specific Windows user name and password

@ Use the service accourt
(") Use the credertials of the cument user

) Inhert

[t ] (et

Ewova 29:Impersonation Information

Emléyovpe Use the service account ko petd Next.

©0 edm - Microsoft Visual Studio S
File Edit View Project Build Debug Databsse Tools Window Help
Pal- i | & 3|9 - © - | | [Development || S 5 S B B 1 -
Solution Explorer MRS
p
g =]
2 » Data Source Wizsrd i edm
b Completing the Wizard [ Data Sources
3 Provide 2 name and then cick Finish to create the new data source. [ Data Source Views
% [ Cubes
= [ Dimensions
s Data source name: [ Mining Structures
g diverture Viorks DV/2012 & Roles
[ Assemblies
Freview: [ Miscellaneous
Connection string
Provider=SQLNCLIT1.1:Data Source=SQL2012;integrated Securiy=SSP | iital £ Solution Explorer B3 =
Catalog=AdventureWorksDW2012
Properties v B x
Data Sources -
AR
Name Data Sources

Error List
@ 0Erors | g\ 0 Warnings | (i) 0 Messages Fsh | [ Cancel

Description Completes the wizard |

Name
Specifies the name of the folder.

Creating project 'edm’.

Ewova 30: Oroxkipoon Data Source

Méta Finish.




©0 edm - Microsoft Visual Studio =R

File Edit View Project Build Debug Database Tools Window Help

S @8 B9 - | b | [Development || 55 S0 BIEE - <

Solution Explorer
&8
iy edm
a [z Data Sources

4 Adventure Works DW2012.ds
[ Data Source Views
“1 New Data Source View...

3 Paste Crlsv S

I iy structures

[ Roles

[ Assemblies

[ Miscellaneous

3] Solution Explorer [ 3EEEEITY
Properties

Data Source Views

B =

a

Name Data Source Views

Error List
Q 0Erors | 1\ 0Warnings | (i) 0 Messages

Description Column  Project

Name
Specifies the name of the folder.

Creating project ‘edm’... project creation s

Ewéva 31:Anmovpyie Data Source View

Anpovpyovpe éva Data View, A&l khik oto Data Views kot emdéyovpue New Data View.

4 Data Source View Wizard | = '@

Welcome to the Data Source

' View Wizard
Use this wizard to create a new data source view.
You create a data source view from tables and views in a
. relational database.
¥
- ~ A data source provides a simple connection to a relational

S database. Use a data source view for more advanced
features, such as caching metadata, adding relationships,
creating calculations, and setting logical keys.

[] Dont show this page again

et

Ewova 32: Data Source View Wizard

[Tatdpe Next otov Wizard.
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[Toatdpe Next.

Data Source View Wizard EI
Select a Data Source
Select an existing relational data source or create a new one.

Relational data sources: Data source properties:

Adwventure Works DW2012 Property Value
Data Source S5QL2012
Initial Catalog AdventureWorksDW2012
Integrated Sec... 55PI
Provider SQLNCLI1A

[ New Data Source... ] [ Adwvanced... ]
| <Back || New> || Firishi Cancel

Ewova 33: Select a Data Source

Data Source View Wizard

E=R|ECE 2
Select Tables and Views

Select objects from the relational database to be included in the data source
view.

Available objects: Included objects:

MName Type i Mame Type

[ FactSalesQuota {d...  Table

H FactSurveyRespo...  Table

[ ProspectiveBuyer (.. Table

Sheet1 (dbo) Table

[ sysdiagrams (dbo) Table

2l vAssocSeqlinette...  View

|Z|-] vhssocSeqOrders .. Miew .

vDMPrep (dba) View |

wTagetMail dbo) ~ View 7

vTimeSeres (dbo)  Miew i

Fitter: Add Related Tables
[] Show system objects

[ <Back |[ MNet> || Finisho Cancel

Ewova 34: Select Tables and Views

Bpiokovpe tov mivaka (Shetl.dbo) mov ptid&apie Kot Tov EmMAEYOVLE.
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r

Data Source View Wizard = @

Select Tables and Views
Select objects from the relational database to be included in the data source

ViEw.
Available objects: Included objects:
MName Type o MName Type
[ FactResellerSales . Table [ Sheet1 (dbo) Table
(& FactSalesQuota (d... Table
&= FactSurveyRespo... Table
52| ProspectiveBuyer (... Table
| sy=diagrams (dbo) Table
vhssocSeglinelte..  View
Ej whssocSeqOrders .. View —
vDMPrep {dbo) View L
] vTargetMail (dbo)  View 1
vTimeSeres {dba)  View -
Fitter: [ Add Related Tables |

[] Show system objects

-
g
E
5

| <Back |

Ewkova 35: Emoyq Sheetl

"Yotepa tov petapépovpe oto Included objects kau peté Next.

Completing the Wizard
Provide a name, and then click Finish to create the new data source view.

Data Source View Wizard = @

Mame:

Adventure Wores DW2012)

Preview:

=+ Adventurs Works DW2012
[0 Sheet1 (dbo)

et [ Finish ] [ Cancel

Ewoéva 36: OhokMpwon Data Source View

[Motape Finish
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@0 edm - Microsoft Visual Studio

File Edit View Project Build Debug Format Database

Data Source View Tools Window Help

Pl @] 8 o8] 9 - | b | [Development -] | 5 S BB - -

.l Adventure Works DW2012.dsv [Design]*
&
i

: EREIERY EARe =

~  Solution Explorer

Diagram Organizer

Tables
3 sheeti

Error List
Q OEmors | 1\ 0Wamnings | (i) 0 Messages

Description

Creating project 'edm'... project creation successful.

o
[ sheet1 e
e Set Logical Primary Key

HAL %3 New Relationship...

o Delete Logical Primary K
el elete Logical Primary Key
M Explore Data

=
a1 Properties

EIAE url EYNOAIKA

EIAE url M#0# ANA ENTEKEWH
BAGMOZ EPFATIAT

BAOMOZ 1 ESETAZTH

Alt+Enter

BAGMOE 2 ESETAZTH
TEAIKOZ BAGMOZ
ANOYSIES

EMITYXIA / ANOTYXIA

File Line Column Project

El

Ewdva 37: Anmovpyia lpotevov Kiedi

[Totape oto KAEIAI kot tov kdvoope Akl khk

7] Sheeti
7 KAEIAI
EYAMD
HAIKIA
OIKOMENMEIAKH KATAZTAZH
EMIEKEWELE
M=0Z MAPAMONHE
EMOAIKOZ XPONOEZ MAPAMONHE
KATEBAZE
EIAE url ZYNOATKA
EIAE url M#O# AMA EMIEZKEWH
BADMOE EPTAZIAZ
BAGMOZ 1 EZETAETH
BAGMOZ 2 EZETAZTH
TEAIKOZ BAGMOZ
AMOYEIEZ
ENITYXIA [ ANOTYXIA

Ewova 38: [lpotevov Kiredi

&
Iy edm
4[5 Data Sources
«» Adventure Works DW2012.ds
4 [ Data Source Views
«£2 Adventure Works DW2012.dsv
[ Cubes
[ Dimensions
& Mining Structures
[ Roles
[ Assemblies

[ Miscellaneous
3] Solution Explorer [l

KAEIAI DataColumn

==
P
AllowNull True
DataType System.Double
DateTimeMode UnspecifiedLocal
Description
FriendlyName KAEIAT
Length -1
Name KAEIAT
Name

Eméyovpe Set Logical Primary Key ka1 £161 égovpe SnUiovpyncel 10 Tp@TeLOV KAELSI.

!
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@0 edm - Microsoft Visual Studio
File Edit View Project Build Debug Database Tools Window Help

Pl @] % a9 - & <] b |[Developmen -J| 15 S B B - .

Solution Explorer ~ 1 x
iy edm -

4 [ Data Sources
p Adventure Works DW2012.ds
4 [Zy Data Source Views
{7 Adventure Works DW2012.dsv
[ Cubes

sions

n

X0q1001 . J2iaichg tanzs B

7 New Dimension...
&Y MNew Linked Dimension...
4 Paste Ctrl+V blies
7% Miscellaneous
&3 Solution Explorer [

j Structures

Properties > 1 x
Dimensions -
20 =
a
Name Dimensions
Error List
@ 0Emors | 10 Warnings | (i) 0 Messages
Description Column  Project
Name

Specifies the name of the folder.

Ewova 39: Anpovpyio New Dimension

Anpovpyovpe éva Dimension, Ag&l khk oto Dimensions kot emdéyovpe New Dimension.

solution Explorer
=1

]Z. Dimension Wizard | = I@ .L!;l edm

4 [ Data Sources
Welcome to the Dimension o Adventur

) 4 [ Data Source’
Wizard 1 Adventur

[ Cubes
|2 Dimensions

lge this wizard to create a new dimension. You first select a -
|25 Mining Struc

data source view and tables for the dimension, and then set
its properties. You can also opt to build a dimension without [ Roles
using an underying data source. [ Assemblies

[ Miscellaneou
£ Solution Explorer

Properties
Dimensions
o= 12l =

4

Mame

[7] Dont show this page again

Mame

Ewova 40:Dimension Wizard

[Toatdpe Next otov Wizard
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F

TZ. Dirmension Wizard .= I\EI

Select Creation Method
You can base the dimension on an existing table or generate a new table as
the source.

How would you like to create the dimension?

@ lse an existing table
") Generate a time table in the data source
") Generate a time table on the server

") Generate a nontime table in the data source

Template:
[{None} -

Description:

Create a dimension based on one or more tables in a data source. The attributes that are -
available for the dimension will depend on the structure of the data in the table.

o) o)

Ewova 41:Select Creation Method

Eméyovpe Use an existing table kot matdpe Next.

[[. Dimension Wizard = I@

Specify Source Information

Select a data source and specify how the dimension is bound to it

Data source view:

| Adverture Works DW2012 -
Main table:

[ Sheet1 -
Key columns:

| KAEIAI

(Add key column)

Name column:
KAEIAI -

(e ) )

Ewéva 42:Specify Source Information

[Motdpe Next
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7 Dimension Wizard =

Select Dimension Attributes
Specify dimension attributes and select Enable Browsing to suface them as
hierarchies.

Available sttributes:

@ Attribute Name Enable Browsing  Attribute Type -
KAEIA! Regular ¥
|:| @YAAD Regular
'] HAKA Regular
[F] OIKOTENNEIAKH KATAZTAZH Regular
[[] EMEZKEWEE Regular =
[E] MHO# MAPAMONHE Regular
[E] ZYNOAKOZ XPONDZ MAPAMONHE Regular
] KATEBAZE Regular
[E] EIAE Ud ZYNOAKA Regular i
[F] EIAE Ud M#O# ANA EMIEKEWH Regular
[F] BABMOZ EPTAZIAT Regular
[F] BABMOZ 1EZETAZTH Regular
[F1_RABMOF 2 F=FTAFTH Renilar %
€ 1 | v

[ <Back |[ Net> || Frien Cancel

Ewova 43:Select Dimension Attributes

Eméyovpue 1o khedl xon motape Next.

1 Dimension Wizard

Completing the Wizard
Type a name for the new dimension, verfy the dimension structure, and then
click Finish to save the dimension.

Name:
EHmData
Preview:
= E EdmData
= [ Attributes
Eﬁ' KAEIAI

< Back Nea- || Fnsh || Cancel

Ewova 44: Orokipoon Dimension

I'papovpe oo Name Studentinfo kar petd Finish.



@0 edm - Microsoft Visual Studic = @ e
File Edit View Project Build Debug Format Database DataSourceView Dimension Tools Window Help

1 L6 | & 8] D - & | b | [Developmen -] S 30 BB - -

EdmData.dim [Design]* X ~  Solution Explorer - x
12 Dimension Structure | o} Attribute Relationships |1 Translations | (] Browser =y
Ly edm -
AlEE 7 @llo o
Bald |EmAQ - 4 [ Data Sources
Attributes Hierarchies Data Source View < Adventure Works DW2012.ds
o 4 [ Data Source Views
i I KnELar {0 Adventure Works DW2012.dsv =
[ Cubes
4 [ Dimensions
1/ EdmData.dim
- [ Mining Structures m
D‘ Sheetl : [ Roles
KEw =
M0 [IAPAMONHE ‘ﬂiﬁ:?b‘!: -
SYNOAIKOE XPONOE MAPAMONHE a v
KATEBAZE
EIAE url TYNOAIKA
EIAE url M0 ANA EMIZKEYH
BAGHMOZ EPTATIAZ Bl =
BAGMOS 1 EZETATTH
BABMOZ 2 ESETAZTH a
TEAIKOE BASMOE AllewHull True
AMOYEIEZ DataType
EMITYXIA / ACTYXIA Length
DateTimeMode UnspecifiedLocal
Name
Description
FriendlyName
Name
Jtem(s) Saved

Ewova 45: @éon Dimension
[MAéov €xet dnuovpynOei po véa Dimension pe évopa Studentinfo.dim

Emiléyovpe to ototygio Tov apopohy Ta YpopuKTNPIoTIKE TV eKTadevdpevav otov mivaka Sheetl

9 edm - Microsoft Visual Studio = B 55
File Edit View Project Build Debug Format Database DataSourceView Dimension Tools Window Help

Pol-H @4 ]9 -0 -] b | [Development -J| S 36 BIEL - -

EdmData.dim [Design] X ~  Solution Explorer -3
™~
|2 Dimension Siructure | [} Attribute Relationships || Translations |[cf, Browser )&
4 edm B
A s 5 Q + -
malE lEmae-E 4 [ DataSources
Attributes Hierarchies Data Source View € Adventure Works DW2012.ds

4 [ Data Source Views

2 Edmpatz
{3 Adventure Works DW2012.dsv E

¥00]00 . Ru0|b fanig Ty

FHE
E1AL _ Sheet1 |2 Cubes
IKOTENNEIAKH KATAETASH ¢ KAEIAD 4 [ Dimensions
e GYANO 1/ EdmData.dim
HATKIA [ Mining Structures 0
CIKOTENNELAKH KATAZTASH = Roles
EMIZKEVELZ [ Assemblies 2
M#0# MAPAMONHE

3] Solution Explorer [ JEPEERTIN

EYNOAIKOE XPONOZ MAPAMONHE
KATEBASE

ELAE url SYNOAIKA

EIAE url M#0# ANA EIZKEYH

EdmData Dimension

BABMOZ EP!iAZlAZ i l/\-l ‘ =)

BABMOZ 1EZETAZTH

BAGMOZ 2 EZETASTH 4 -
TEAIKOZ BABMOZ AttributeAliMemberNz ,|
AMOYEIES CurrentStorageMode  Molap L4
EMITYXIA / ANOTYXIA CurrentStringStoresCo 1050

DependsOnDimension
> ErmorConfiguration  (custom)
Language

MiningModellD
Dencarcina Graun Bulttribite

Ewova 46:Emioyi] otoyeiov mivaka Sheetl

Ta emleypéva ototyeio ta falovpe oto Attributes kot £tol £yovpe dnpovpynoet pio dtdotacn pe
T, YopoKTNPNOoTIKA TV ekmodevopevoy (Y AO, HAIKIA, OIKOI'ENEIAKH KATAXTAXH).

Tnv 10w dwdwosio Bo v akorlovOnocovpe dALeg TpElG PopEg Kot Bao dnuovpyricovpe AALEG dvO
dwaotdoelc. H po didotaon Ba £xet v ovopacio StudentGrandes.dim kou Ba £yet 11 emddoelg Twv
exmodevopevov (BAOMOX EPTAZIAY, BAOMOZ 1 EEETAXTH, BAOMOX 2 EEETAXTH,
TEAIKOZ BAOGMOY). Kot 1 AAn didetacn Ba Exel v ovopacio StudentActivity.dim kot Oa £yet
T1G dpaotnprot)Tes TV eknodevopevov (ETIIEKEYEIE , M.O. TIAPAMONHE, XYNOAIKOZX
XPONOX TIIAPAMONHY, KATEBAZXE, EIAE url XYNOAIKA, EIAE url M.O. ANA
EITIXKEYH, AIIOYZIEY).
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H televtaio didotaon Oa el v ovopooia StudentSucess.dim kot o £xer v Emtvyia tov
exnadevopevov(EITNITYXIA / ATIOTYXIA)

0 edm - Microsoft Visual Studio ol el

File Edit View Project Build Debug Format Database DataSourceView Dimension Tools Window Help

il @ 4 3|9 - ® | | [Development -J| T S0 BIEL - -
Studentinfo.dim [Design]  [EE e O M StudentActivity.dim [Design] - Solution Explorer -0 x
L% Dmension Structure | 1sf Atimbute Relationships | 1§ Transiatons |l Brawser =y
BalE-xlEmaa-- bl TR, 3

3 Adventure Works DW2012.ds

%0100 3, s2so|dh3 1aniag

Attributes Hierarchies Data Source View
S 4 [ Data Source Views L
ABMOE. 1 ESETATTH {7 Adventure Works DW2012.dsv b
AGMOZ EPTASIAS 9 KAELAI 4 [ Dimensions
TIITYXIA ANOTYXIA DYAAD 1. Studentinfo.dim M
KAELAL HATKIA 1/, StudentGrades.dim
£ TEAIKOZ BAGMOZ OIKOTENNETAKH KATAZTATH 1. StudentActivity.dim
ENIELELE 7% Mining Structures Sl
M0 MAPAMONHE
ZYNOAIKOE XPONOZ MAPAMONHE
KATEBAZE
EIAE url IYNOAIKA
TR MO AN EISKESH EMITYXIA AMOTYXIA DimensionAttribute -
BAGMOZ EPTAZIAZ 2= G ‘ =]
BAGMOS 1ESETAZTH
BAGMOS 2 ESETAZTH OrderBy Name
TEAIKOZ BAGMOZ OrderByAttribute
ATIOVEIES ProcessingState Unprocessed L
ENITYXIA / AMIOTYXIA P ]
Description M
FormatSring
i) EMITY}A AMOTYXIA
Name ENITYXIA ANOTYXIA
Tine Racular
Name

Specifies the name of the object.

Ewkéva 47:Avootdoeig Dimension

Y10 Dimensions BAémovpie Tig TPELG VEEG O10GTAGELG.

90 edm - Microsoft Visual Studio [=][& =]
File Edit View Project Build Debug Datsbase Tools Window Help
gl @ £ a9 - © | b [Developmen | & 55 e BY B - S
L R e Y (T e B r e R T YT I StudentActivity.dim [Design] % Rl Solution Explorer - R X
©
Ell |5 Dimension Structure |5 Attrbute Relationships | L, Transiatons |1 Bromser @[3
c 'y edm B
! RRTIRER z a3 Q- % - =
2 BN =] lZ2m@e-%-_ 3 Cube Wizard ) 4 [ Data Sources
g = -
ol Attributes Hierarchies 3 Adventure Works DW2012.ds
. Data Souree Views
Al 1 Studentactivi - 4 &
M m&“ Welcome to the Cube Wizard 0 Adventure Works DW2012.dsv
= EIAE Url M#0:3 ANA ENIEKEWH [E Cubes =
g ETAE Url SYNOATKA 4 [ Dimensions
ENIKEWETD Use this wizard to create a new cube. First, you select the Studentinfo.d
KATEBATE dala source view and tables forihe cube, and then you set 12 studentinfodim
its properies. You can also Opt o Create @ cube wihout H 12 StudentGrades.dim
m%{]m:pmowz using a data source. 1/, StudentActivity.dim 4
IYNOAIKGE XPONOZ MAPAMONHE Litoneiz [y Mining Structures
[ Roles il

7 Solution Explorer |23

FEWH
Cubes -
B =
P
Name Cubes
[7] Dont show this page again
Vo>
Name

Specifies the name of the folder.

Ewova 48: Anpovpyia Cube

To éndpevo Prpoa eivar vo dnpovpynoovue Evav kopo. IMatapé Agél kKhk oto Cube kot emiéyovpe
New Cube.

[Motape Next otov Wizard.
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=
?CubeWizard = | = ” 23 |

Select Creation Method
Cubes can be created by using existing tables, creating an empty cube, or
generating tables in the data source.
How would you like to create the cube?
@ Use existing tables
") Create an empty cube
) Generate tables in the data source

Template:
{Mone)

Description:
Create a cube based on one or more tables in a data source.

(<o ][>

Ewova 49: Select Creation Method

Emiéyovpe Use existing tables kot petd Next.

= 8 |w=]

"1 Cube Wizard

Select Measure Group Tables
Select a data source view or diagram and then select the tables that will be

used for measure groups.

Data source view:
™

| Adventure Works DW2012

Measure group tables:

V] Sheet1

<t ) [ het> ]

Ewova 50: Select Measure Group Tables

Emléyovpe to Sheetl ko petd Next.
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I

"] Cube Wizard =2 =R

Select Measures
Select measures that you want to include in the cube.

Measure

ET Sheet |

[ all HAIKIA

- {7] ll EMIEKEWEIE

7] ull KATEBAZE

7] gl EIAE U ZYNOAKA
-] aall EIAE UA MHD# ANA EMEKEWH
7]l BABMOE EPTAZIAZ

¥ gl BABMOE 1E=ETAZTH
7] il BAGMOZ 2 ESETAZTH
[ gl TEAKDE BABMOE
[ gl ANOYZIEEZ

-] al Sheet Count

[ <Back || Net> || Freo Caneel

Ewova 51: Select Measures

Eméyovpue 6Aa ta Measure kot Next.

3 Cube Wizard =3 e

Select Exasting Dimensions
Select existing dimensions to include in the cube.

Dimension

¥~ Studentinfo
'[4"' StudentGrades
[V~ StudertActivity

Ewova 52: Select Existing Dimensions

Emléyovpe 6ha tic Dimensions kot Next.



") Cube Wizard o e ]
Select New Dimensions
Select new dimengions to be created, based on available tables.
Dimension
VIl Shest
V] Sheetl
[ <Back || Net> || Frish: Cancel
Ewkéva 53:Select New Dimensions
Mag mpotivel vo dnpovpynoet po véo Dimension.
[# Cube Wizard =nEoR(=
Select New Dimensions
Select new dimensions to be created, based on available tables.
[ Dimension
(] 4
“JTE Sheett
[ <Back |[ Net> || rFrisne Cancl

Ewova 54: Unselect Dimension

Tnv Eexhkdpoope kat petd tatdpe Next.
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") Cube Wizard = (-5 ES]
v

Completing the Wizard

Mame the cube, review its structure, and then click Finish to save the cube.

Cube name:
student 10|

Preview:

13

= [ Measure groups
= [ool] Sheet?
ol HAIKIA
ull EMZKEWEIZ
ull KATEBAZE
il EIAE Ud ZYNOAIKA
will EIAE Ur M&EO# ANA EMIZKEWH
ail BABMOZ EFTAZIAZ
ul BABMOZ 1 E=ETAZTH
wll BABMOZ 2E=ETAZTH
uil TEMKOZ BAEMOZ
ull ANOYZIEZ B
gl Sheet1 Count
=[5 Dimensions
1 Shidartinfa

m

() (s

Ewova 55: Oloxkifpmwon Cube

I'pagpodpe oto Cube name to 6vopo mov BElovpe va Balovpe otov kOPo pag, student101 ko petd
Next.

o0 edm - Microsoft Visual Studio =N ==
File Edit View Project Buid Debug Format Database DataSourceView Cube Tools Window Help

500 i ] & | D = & | b || evelopment -]| 0 56 ) B - -

studentl0l.cube [Design] X EEEEGENTRIRET I} StudentGrades.dim [Design] StudentActivity.dim [Design] ~ Solution Explorer - ix
T, Cube Structre | &1 Dmension Usage. |G calastons | B 11s |75 actons | @) parssons | D | Perspectes | G |24, erowser =

- T Ly edm -
SRR uRR BEmae-%- ' Date Sources 7

€ Adventure Works DW2012.ds
4 [ Dats Source Views

+[ Adventure Works DW2012.dsv
s [ Cubes

1) studentl01.cube

Mezsures Data Source View
Al () studenti0
[ [ul] Sheet1

4 [ Dimensions
| Studentinfo.dim
| StudentGrades.dim
12 StudentActivity.dim

[ Mining Structures i
3] sheets &3] Solution Explorer [ e
4 :ﬁf‘é = Properties
HATKIA student101 Cube -
OIKOTENNELAKH KATAZTAZH o B
Dimensions EMIZKEWETE = ‘ =]
(3 student 101 M#0# NAPAMONHE EstimatedRows 0 a
E@ e EYNOAIKOE XPONOE NTAPAMONHE Language
KATEBAZE
@ [of StudentGrades FIAF url EYNOATKA ProcessingMade Regular =
(2 s EIAE url M#0# ANA ETTIEKEWH ProcessingPriority 0 L
Source Adventure Works DW201) =
Visible True L
P
Description
D studentl01
Name studentl0l 2
Name

Specifies the name of the object.

Ready

Ewéva 56: @éon Cube

Kot étot onpuovpyndnke o kvpog.
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@0 edm - Microsoft Visual Studio

File Edit View Project Build Debug Format Database
@1~ @ | % 3 B9 - | b | [Development || 5 S0

studentl01.cube [Design] X

StudentSuccess.dim [Design]*

StudentInfo.dim [Design]

Data Source View Cube Tools Window Help

-

StudentGrades.dim [Design]

StudentActivity.dim [Design]

), Cube Structure | 8 Dimension Usage | () Calaations | & kPIs |(§ Actions | ) Partitons |£)2 Aggregations Perspectives | (g Transations |, Browser

Solution Explorer

=

T R

Measures

oy saniag

ELE

Data Source View

4y edm -

4 [ Data Sources
€ Adventure Works DW2012.ds

oL . IC

[sa] Sheet1

Dimensions

() student101

| studentinfo
@ | StudentGrades
1 studentactivity

7] sheet1

7 KAEIA
VRO
HAIKIA
OIKOTENNETAKH KATAZTASH
EMIZKEWEIZ
M0 MAPAMONHE
ZYNOAIKOZ XPONOE MAPAMONHE
KATEBASE
EIAE url TYNOATKA
ELAE url M#0# ANA ETIIKEWH
BAGMOE EPTAZIAZ
BAGMOE 1EZETAZTH
BAGMOE 2 ESETAZTH
TEAIKOZ BAGMOZ
ANCYZIES
ENITYXIA [ ANCTYXIA

Ewova 57: Process

4 [y Dats Source Views
47 Adventure Works DW2012.dsv
4 [ Cubes
11 studentl0l cube
4 [z Dimensions
| Studentinfo.dim L4
2 StudentGrades.dim
L, StudentActivity.dim
L2 StudentSuccess.dim

,

Solution Explorer

student101 Cube -
B
EstimatedRows 0 =
Language

ProcessingMode  Regular =

ProcessingPriority 0

Source Adventure Works DW201

Visible True L
.

Description

D student101

Name student10l L
Name

Specifies the name of the object.

Oa matfcove o ewovidlo Process yio va oteilovpe 0Tt dnpiovpyncape ctov Server.

©0 edm - Microsoft Visual Studio

File Edit View Project Build Debug Format Database

Data Source View Cube Tools Window Help

Pl & ]9 - | b | [Deveiopmen - S S0 BB -

StudentSuccess.dim [Design]*

i, Cube Structure

studentl01.cube [Design] *

Studentlr

dim [Design]

StudentGrades.dim [Design]

StudentActivity.dim [Design]

3] Dimension Usage | () Calaulations | &' kPIs | Actions | @) partitons |J}® Agaregations Perspectives | (g Transiatons |2}, Browser

Solution Explorer

=]

SRR

Measures

ELIE

Data Source View

Jy edm

4 [ Data Sources
g+ Adventure Works DW2012.ds

() student101
[nal] Sheet1

[ Shest1

¢ KAEIAD

Microsoft Visual Studio

Dimensions

The server content appears to be out of date.
Would you like to build and deploy the project first?

[ e ]

14l studentGrades
1 studentActivity

®a matnoovpe Yes.

BABMOE ZE=ETASTH
TEAIKOZ BAGMOE
AMOYEIEZ

EMITYXIA / AMIOTYXIA

Ewova 58:Server Content

4 [ Data Source Views
Adventure Works DW2012.dsv L
4 [ Cubes 1
11 studentl0l.cube
4 [ Dimensions
1 Studentinfo.dim 4
12 StudentGrades.dim
12 StudentActivity.dim
| StudentSuccess.dim i

Solution Explorer [E3
Properties - 4 x

student101 Cube -
Al 1=
EstimatedRows 0 o
Language

Processinghode Regular T

ProcessingPriority 0

Source Adventure Works DW201{ =

Visible True B
7

Description

j) studentlol

Name studentlol L
Name

Specifies the name of the object.

219 | |

M ||
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o0 edm - Microsoft Visual Studio

File Edit View Project Build Debug Format
P-4 |9 - <] b |[od Obiectiist

studentl0l.cubf

StudentSucces:

dim [Design]

Measures

&), Cube Structure | % Dimension Usage

B h 0| R

#* Process Cube - studentl0l

bject Name Type Process Options Settings
studentl01 Cube Process Full

i ca

(] student101
] Sheet1

[= & |[=]
blution Explorer - x
R
[, edm -

la [ DataSources

+ Adventure Works DW2012.ds
la [ Data Source Views

{1 Adventure Works DW2012.dsv
la [ Cubes

11 student101.cube

ls [ Dimensions

|7 Studentinfo.dim L
£ StudentGrades.dim

| studentActivity.dim

i

Remove l [ Impact Analysis... ]

|2 StudentSuccess.dim

Solution Explorer

Batch Settings Summary

Processing order:

Dimensions

Parallel

() student101

[5f studentinfo
| studentGrades
| studentActivity

Transaction mode:

(Default)

Dimension errors:

(Default)

Dimension key error log path:
(Default)

Process affected objects:

Do not process

[eployment Progress - edm - 1x

erver: localhost
atabase : edm

() Command

atus:

9 Deployment Completed Successfully

Metd moatdpe Run.

Ewova 59: Process Cube

[ Change Settings..

I & Deployment Progress

4‘* Process Progress

= (») Command
Z Processing Dimension 'StudentActivity'.
TZ‘ Processing Dimension 'StudentGrades',
E Processing Dimension 'StudentInfo’,

Status:

c Zekivnae n ovayvwan Sedopsviav yio To yopoktnpoTike ‘EMEKEWELE'

Ewéva 60: Ohoxiipowon Process

O1tav telewwoet to Process matdpe Close.
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4.5 EEopuén Acdopévov (Data Mining)

IMa va kédvoope v EE6pvén Agdopévev Ba akorovdncovpe ta mopakdto Pruato.

@@ edm - Microsoft Visual Studio
File Edit View Project Build Debug Database Tools Window Help

Sl id ot 4 ]9 - & - | b | [Development - | S5 Se BT R 21~ <

9

[E=R=n

Solution Explorer

Jy edm
» [ Data Sources
. [ Data Source Views
» [ Cubes
» [z Dimensions
(B Minina Stuacies

X0q100) . 210idxg 2nios

[l K New Mining Structure.

[ & Paste
5 TISCeanEoUs

&3] Solution Explorer |23
Properties

Mining Structures

B =

Pl

Name
Specifies the name of the folder.

Ewkova 61: New Mining Structure

Ag&l Kk 610 Mining Structures kot 0o emAéEovpe New Mining Structure.

"

A, Data Mining Wizard = [® ][]

» Welcome to the Data Mining
Wizard

Use thig wizard to create a new mining structure and a new
mining model. A mining structure is a data structure that

1 represents discovered knowledge based on analysis of
OLAP or relational data. A mining model can be used to
make predictions, if supported by the data mining technigue
used to create the mining model.

Click Mexdt to build a mining structure and a mining model, or
Cancel to exit the wizand.

[] Dont show this page again

>

Ewéva 62: Data Mining Wizard

[Tatdpe Next otov Wizard.

Name Mining Structures

Crl+V

- B X
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A, Data Mining Wizard o ([ )

Select the Definition Method
Select the method to be used while creating the mining structure definition.

Which method do you use to define the mining structure?
@ From existing relational database or data warehouse
() From existing cube

Description:

This method defines a mining structure based on tables and columns from an existing relational
database.

<] [Coes )

Ewova 63: Select the Definition Method

Eméyovpe From existing relational database or data warehouse kot petd Next.

A Data Mining Wizard =N E=E =5

Create the Data Mining Structure

Specify if mining model should be created and select the most applicable ~
technique.

@ Create mining structure with a mining mode!

Which data mining technigue do you wart to use?

Microsoft Decision Trees -

() Create mining structure with no models

Description:

The Microsoft Decision Trees algorithm is a classification algorithm that works well for predictive
modeling. The algorithm supports the prediction of both discrete and cortinuous attributes.

e ) e

Ewova 64: Create the Data Mining Structure

Emiéyovpue 10 Microsoft Decission Trees kot petd Next.



#, Data Mining Wizard

Select Data Source View

Select the data source view to provide the data for the mining structure. \

Available data source views:

Adventure Works DW2012

Browse_

= Tables:
Sheet1

| <Back

I

=T

Ewova 65: Select Data Source View

‘Exel emAéyet to Data Source Views nov 0o mdpovpe dedopéva kot matape Next.

4, Data Mining Wizard | |
Specify Table Types
Specify the type of tables to use for your analysis. .\
Input tables:
Tables Case Mested
@ | Sheetl [
e ] oo

Ewéva 66: Specify Table Types

‘Exet emAéyet o mivakog mov £xel TIg mePTOGELS pag Kot wotdpe Next
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“ Data Mining Wizard

Specify the Training Data
Specify the columns used in your analysis. Y

Mining model structure:

Tables/Columns Key [ Input Predict... =
m ETNEKEWETE &l m
& EnTYxia/AnoTYXIA B &l
&l HAKIA &l |
| KATEBAZE &l m
& Em |
&l MO TTAPAMONHE | |
| OKOTENNEIAKH KATAZTA.. [0 m m i

Recommend inputs for cumently selected predictable:

Suggest

g Mo input column is defined for this mining model.

Ewéva 67: Specify the Training Data

Oa kdvovpe Vv emrhoyn tov mediov Kot tov poviédwv. EmAdéyovpe 1o KAEIAI oc Key, 1o
EIITYXIA/ATIOTY XIA g Predictable ka1 6o matioovpue Suggest.

. Suggest Related Columns

Column Name Score

Input

TEMNKOZ BAGMOL

M#O# MAPAMOMNHE
EMEKEWELZ

BAGMOEL EPTAZIAL
KATEBAZE

HAIKIA

EIAE url ZYNOAIKA
BAGMOZL 2 EZETAETH
BAGMOL1 EZETAEZTH
AMOYEEZ

OYAND

IYNONKOL XPOMNOE ..,
EIAE url M#02 ANA E..,

OIKOTEMMEIAKH KAT...

1,000
0953
0,778
0,694
0,673
0,539
0,480
0,422
0,363
0,236
0,224
0,184
0121
0,029

B b B B B B B B B B B b b

oK l l Cancel

Ewova 68: Suggest Related Columns

Mov Byalet pe oepd Tt pov mpotivet va faim g Input kot matam OK.




#, Data Mining Wizard

Specify the Training Data

Specify the columns used in your analysis.

Mining model structure:

o o]

Tables/Columns Key Input Predict... =
45]  ENIZKEVEE B B
&1 ENTYXA / ANOTYXIA ] [
E HAKIA B B B
45]  KATEBAZE B B
4 KA = [
45 MHOHMAPAMONHE B E
m OKOTENNEIAKH KATAZTA... B = m E
451  TYNDAKOZ XPONOE MA... B |
0 TEAIKDZ BAGMOZ B B B
= DYAAD = [ ] -

Recommend inputs for cumently selected predictable:

i) i)

Ewéva 69: Specify the Training Data

Oa emiéEovpe g Input tig EIIIEKEYEIY, tov M.O. ITAPAMONHZY, 10 ZYNOAIKOX XPONOX
ITAPAMONHZX, 10 KATEBAZE, to EIAE url XYNOAIKA, 10 EIAE url M.O. ANA EIIIZKEYH

Kot 10 BAOMOZXZ EPTAXIAY kou motdpe Next.

A, Data Mining Wizard E=3(EcE ===

Specify Columns' Content and Data Type
Specify mining structure columns’ content and data type.

Mining model structure:

Columns Content Type Data Type

] BABMOZ EPTAZIAZ ¢ Continuous Double
=] EIAE Ud M#0# ANA EMIZKEWH Continuous Double
=] EIAE Ud ZYNDAIKA Continuous Double
=] EMEZKEVEIZ Continuous Double
=] EMTYXIA ANOTYXIA Discrate Text

=] KATEBAZE Continuous Double
2] KAEIAI Key Double
=] M#HDH NAPAMONHE Continuous Date

=] ZYNOAKOZ XPONOE NMAPAMONHE Continuous Date

Detect continuous or discrete for numeric columns:

Detect

[ <Back |[ MNed> |[ Fmsh»>» |[ Cancel |

b

Ewova 70: Specify Columns Content and Data Type

Edd 0o dnhdcovpe to khedi kar to EIITY XIA ATIOTY XIA w¢ Key kot g Discrete avtictouya.
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A Data Mining Wizard [ o (&)=l

Specify Columns' Content and Data Type
Specify mining structure columns’ content and data type. 4

Mining model structure:

Columns Contertt Type Data Type
=] BABMOZ EFTAZIAZ Continuous Double
=] EIAE Ud M#0# ANA EMIEKEWH Continuous Double
E] EIAE Ud ZYNOAKA Continuous Double
=] EMZKEWEZ Continuous Double
=] EMMTYXIA ANOTYXA Discrete Text
=] KATEBAZE Cortinuous Double
E] M#DHNAPAMONHZ Continuous Binary
E ZYNOAKOZ XPONOZ MAPAMONHZ Continuous ggtdea”

(]
Double

Detect continuous or discrete fi Text

[ <Back |[ Net> |[ Fnsh>»l |[ Cancel |

Ewova 71: Specify Columns Content and Data Type
Axopa 1o Kiedi Ba 1o onldcovpe kKot wg Long.

Metd motdpe Finish.

A, Data Mining Wizard o ===

Create Testing Set
Specify the number of cases to be reserved for model testing. 4

Ak

Percentage of data fortesting: o

Maximum number of cases -
in testing data set: =

Description:

Input data will be randomly split into two sets, a training set and a testing set, based on the
percentage of data for testing and madmum number of cases in testing data set you provide.
The training set is used to create the mining model. The testing set is used to check model
BCCUrECY.

[Percentage of data for testing] specifies percentages of cases reserved for testing set.
[Maxtimum number of cases in testing data set] limits total number of cases in the testing set.
If both values are specified, both limits are enforced.

[ <Back |[ New> |[ Fmsh> |[ Cancel

Ewova 72: Create Testing Set

Oa emréEovpe to 30% oto Percentage of data for testing kot £tot Oa kpatroel To 30% yio va Kavel
EMOANOELON TOV HOVTELOVL.

Metd mataue Next.
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A, Data Mining Wizard = |G-
Completing the Wizard V - Y

Completing the Data Mining Wizard by providing a name far the mining {
structure.

Mining structure name:
Studertinvolvement

Mining model name:

51_DecisionTree Allow drill through

Preview:
= A, Studentinvolvement -~
= [E] Columns b
=] BABMOZ EPTAZIAZ
%= EIAE Ud M#0# ANA EMIZKEWH 1

4Z] EIAE Ud ZYNOAKA
4Z] EMIEKEWEIE

<7 EMITYXIA AMOTYXIA
4=] KATEBAZE m

2] KAEIA

=] MHDH MAPAMONHE &

) [l

Ewéva 73: Ohokipmon Mining

Y10 Mining structure name 0o BdAovpe StudentInvolvement ko petd matdpe Finish.

@0 edm - Microsoft Visual Studio [P (]
File Edit View Project Build Debug Format Database DataSourceView Mining Model Tools Window Help
ED i | 4 ]9 - | b [ oeveopen o] | 3 @G-
Studentlnvolvement.dmm [Design]* ~  Solution Explorer v 3 x
[#, Mining Structure | A, Mining Models \,;, Mining Model Viewer |g Mining Accuracy Chart H’ Mining Mode| Prediction EEI' "
edm
——— s
Bl |l > [ DataSources
= [# Studentinvolvement Data Source View. b [y DataSource Views
= [ coumns 5 [ Cubes
£} BAGMOZ EPTATIAT

[£} EIAE Url M20 ANA ETILEKE
[£} EIAE Url IYNOAIKA

b [z Dimensions
4[5 Mining Structures

i
A
2!
é

[} ENIIKEWELZ A, Studentlnvolvement.dmm
(£} ENITYXIA AMIOTYXIA T [ Roles
23, KATEBASE == [ Assemblies
5] KAEIAL ? KAEIAL [ Miscellaneous
[} M20% MAPAMONHE PYAAO
ﬁ ZIYNOAIKOZ XPONOZ MAPAM HAIKIA
OIKOTENNEIAKH KATAZTAZH
EMIZKEWELZ &3 Solution Explorer [0
M#0# MAPAMONHZ
SYNOAIKOE XPONGE MAPAMONHE Properties
KATEBASE Adventure Works DW2012 DataSourceView -
EIAE url SYNOAKA
EIAE url M#0# ANA ETIZKEYH ==
BABMOS EPTATIAT

4
BAGMOZ 1 ESETAZTH

BABMOE 2 ESETASTH RetrieveRelationships  True

TEAIKOE BABMOE SchemaRestriction

AMNOYZIEZ d

EITYXIA [ ATIOTYXIA Data Source Adventure Works DW2012
Description
Name Adventure Works DW2012

NameMatchingCriteriz (none)

Ewéva 74: Oéon StudentInvolvement.dmm

Avoi&e 610 Mining Structures to StudentInvolvement.dmm



o0 edm - Microsoft Visual Studio
File Edit View Project Build Debug Database MiningModel Tools Window Help

- @ o 2 5] 9 - O | b | oo |3 5 50 BB -«

Studentlnvolvement.dmm [Design] %

[ Mining Structure [ A, Mining Models | g, Mining Model Viewer |g Mining Accuracy Chart |€? Mining Mode! Prediction

‘

Structure  # SI_DedisionTree

Process Mining Structure and All Models...

Proc Model...

ELAE Url M#0%
ELAE Url 5YNO/

¥00[00] . J210]dx3 sanis e

Browse Model

28
=
a\

EMISKEWELE New Mining Model...
. ENITRAA ANC Create a Data Mining Dimension...
& KATEBAZE Set Algorithm Parameters
Q; KAEIAT Set Model Filter...
[} M#O#NAPAM] Set Nested Table Row Filter...
[Eh BNOAKOE X Add a Column,
Add a Nested Table..
53 Copy clC
K Delete Del
2 Properties Alt-Enter

Ewova 75: New Mining Model

[Mape otv xaptéra Mining Mondels.

Kdévovpe Ag&t ki dimha oto Structure.

Solution Explorer - B X
=Y
g edm
> [ Data Sources
> [ Data Source Views
> [ Cubes
> [ Dimensions
4 [y Mining Structures
A, Studentlnvolvement.dmm
[25 Roles
[ Assemblies
[25 Miscellaneous

D Studentinvolvement
Name Studentlnvolvement

Table; Create 2 Related

Mining Model: Process Al

Name
Specifies the name of the object.

@0 edm - Microsoft Visual Studio
File Edit View Project Build Debug Datebase MiningModel Tools Window Help

“id | £ 559 - @ - | b | [Development - | S S BIEE (- <
Studentinvolvement.dmm [Design]* X

. Mining Structure | A Mining Models | gty Mining Model Viewer | LZZ] Mining Accuracy Chart | Mining Model Prediction

[E=mE=E<=

Solution Explorer - 1x

=] e

g edm

[ Data Sources

-
& 2 ‘
Structure SI_DedisionTres

12 mirnsnft Nerisinn Trees

00100 3, 210]dx3 sonig T

. BAGMOz ERTA Process Mining Structure and All Models...
EIAE Url M#03 Process Model.
ﬂ\ EIAE Url ZYNOJ Browse Model
ENIKEWELS New Mining Model...
EnTER G Create a Data Mining Dimension...
=S Set Algorithm Parameters...
KAEIAD
Set Model Filter...
M#0z MAPAM(
Set Mested Table Row Filter
ZEYNOAIKOE XA
Add 2 Column
Add a Nested Table...
Ea Copy Ctrl+€
X Delete Del
[ Properties Alt+Enter
Saved

Ewéva 76: New Mining Model

Emléyovpe to New Mining Model.

[ Data Source Views
[ Cubes
» [ Dimensions
[Z Mining Structures
A Studentinvelvement.dmm
[ Roles
[ Assemblies
[ Miscellaneous

S

Solution Explorer |23

Studentinvolvement MiningStructure -
= 2=l
4 i
Description
D Studentlnvolvement
Name Studentinvolvement

Add a Column; Add & MNested Table; Create 2 Related
I

Mining Model; Process.

Name
Specifies the name of the object.
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A, New Mining Model

Model name:

SI_Clustering

Algorithm name:

Microsoft Clustering

o]

ol |

] |

Help l

Ewéva 77: Microsoft Clustering

Emléyovpe oto Algorithm name to Microsoft Clustering kot ypdoovue oto Model name

SI_Clustering.

[Tatévrog to OK dnpiovpyndnke to Model Clustering.

# Mew Mining Model

[ Model name:

SI_MeuralNetwork]

| Algorithm name:

Microsoft Neural Metwork

0K

=0

Help

Ewova 78: Microsoft Neural Network

OM Vv mopordve dtadtkaoio v akoAovbovue yio va etiaEovue ko to Model Neural Network
pe ovoua SI_ NeuralNetwork.

©8 edm - Microsoft Visual Studio

File Edit View Project Buid Debug Database MiningModel Tools Window Help

-l @%@

@A

= | P | peveopment - | &3 5 S0 BI B - -

Studentinvolvement.dmm [Design]” <

B, Miing Structure [ A Mning Models | i3 Mining Model Viewer | 2] Mining Acauracy Chart | %P Mining Mode! Prediction

‘

Structure

[# BAGMOX EFTATIAT

Ll
é"
A
g

(4. EIAE Url SYNOATKA

[, ENIKEYEL:

[ EMITYXIA ATOTYXIA

4 KATEBAZE

& KnEAr

[ M#0# NAPAMONHE

£ EYNOAIKOE XPONOE MAPA.

[\ ELLE UMl M#03 ANA ETTIZK...

SI_DecisionTree
15% Microsoft_Decision_Trees

SI_Clustering

42 Input 43 Input
45] Input Input
42 Input Input
45] Input 43 Input
G Predictonly & Predictorly
43 Input 43 Input
E Key & Key
43 Input 43 Input
45 Input 43 tnout

¥ Microsoft_Clustering

SI_NewralNetwork
£, Microsoft_Neural_Network
4] Input

4] Input

4] Input

4] Input

47 PreictOnly
4] Input

& Key

4] Input

42 Tnput

Ewova 79: Mining Models

[Motdvrog to OK PAémovpe kot Ta Tpic Movtéda

|- P |
Solution Explorer ~ 1%
iy edm

» [ Data Sources
> [ Data Source Views
> [ Cubes
(2 Dimensions
[Z Mining Structures
A Studentlnvolvement.dmm
[ Roles
[ Assemblies
[ Miscellaneous

.

&3] Solution Explorer [Z3Kal

Studentlnvolvement MiningStructure

== BN

7
Description
D Studentlnvolvement
Name StudentInvolvement

Add a Column: Add a Nested Table: Create a Related
Mining Model: Process All

Name
Specifies the name of the object.
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8 edm - Microsoft Visual Studio
File Edit View Project Build Debug Database Mining Model Tools Window Help

Pl | & G s] 9 - @ | b |[evelopment -] |3 50 BI B - ¢
Studentlnvolvement.dmm [Design] 3

A, Mining Models [ g, Mining Model Viewer | 2] Mining Accuracy Chart | Mining Model Predicton

[, Mining Structure

4

Solution Explorer - R

=)

Mining Model: [SI_DecsionTree | viewer: [Microsaft Tree viener BRE]

1y edm

» [ Deta Sources

L
g
A
3

Microsoft Visual Studio

The 'SI_DecisionTree' mining model must be processed before you can browse its content.
It could take some time to process the mining medel depending on the amount of data.

Do you wish to continue?

Ewéva 80: Mining Model Viewer

> [y Data Source Views
> [ Cubes
, [ Dimensions
[ Mining Structures
A Studentinvolvement.dmm
[ Roles
[ Assemblies
[ Miscellaneous

S

=5 Solution Explorer

Deployment Progress - edm -ix

Server: localhost
Database : edm

() Command

Status:

@ Deployment Completed Successfully

B ' Deployment Progress

Emiéyovtag v kaptéra Mining Model Viewer yio va Sovpe To yopoaktnplotikd tov AlyopiOuoy.

Metd gppavifetol éva Tapdbupo va ta 6TEIAOVE GTOV Server.

[Totape Yes yio vo to oteilet.

©0 edm - Microsoft Visual Studio
File Edit View Project Build Debug Database Mining Mods

£51- i | 4 G2 8] 9 - - | b [Devlopment ||y Olectise

Studentlnvolvement.dmm [Design] % Object Name Type Process Options

& Process Mining Model - ST DecisionTree

. Mining Structure | A, Mining Models [ g5 Mining Model Viewer | i/ | SLDecisionTree Mining Model Process Full

Mining Model: |SI_DedsionTree =] viewer: [Micros

%03100.1 v, 101dhq 5215

=]

(= [ET==

Settings

Batch Settings Summary
Processing order
Parallel
Transaction mode:
(Default)
Dimension errors:
(Default)
Dimension key error log path :
(Default)
Process affected objects:

Do not nrocess

Remove “ Impact Analysis... l-

Ewkéva 81: Process Mining Model

Metd matdpe Run ywo va yiver Process.
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o0 edm - Microsoft Visual Studio

- —— - - — & Process Mining Model - SI_DecisionTree o [@][=]
File Edit View Project Build Debug Database Mining Mod —
Pl | 6 a9 - | b [Development - [§ Object st

'l studentinvolvement.dmm [Design] % Obja 2 Process Progress =3 Ecn ==
LR (5. Mining Structure | A, Mining Models [ gy Mining Model Viewer || 7 -
E & (¥) Command
Bl Vit viewer: [Miros 5 B, Processing Mining Structure ‘Studentinvolvement’ completed.
2 @) Start time: 21/2/2018 7:01:17 pyy; End time: 21/2/2018 7:01:30 pyt Duration: 0:00:12
— [, Processing Mining Model 'S_DecisionTree' completed.
’: = [ Processing Cube ‘Studentlnvolvement ~MC' completed.
3 @), Start time: 21/2/2018 7:01:22 pyy; End time: 21/2/2018 T:01:23 pyt Duration: 0:00:01
g @ [ul] Processing Measure Group '~CaseDetail ~MG' completed,
g
12 Processing Dimension ‘Studentlnvolvement ~MC-KAEIAT completed
= @ Errors and Warnings from Respense
i\ Minpoep (EEopuin Bebopiz ¢ Sev Bprikay Siupiveic yia To povTite, SI_DecisionTree.
Batch

p

)

el

Status:

o @ Process succeeded with warnings.

[t

!

[t

|

o

Ewova 82: Process Progress

To Process éywe kot matdape Close yuo va kieioet n Kaptédra.

©0 edm - Microsoft Visual Studio |- | (w3
File Edit View Project Build Debug Database Mining Model Tools Window Help
£ il G < 589 = = b |[oevelopmen ]| S35 g BB D
Studentlnvolvement.dmm [Design] Mining Legend > 21X
[, Mining Structure | A, Mining Models [ gl Mining Model Viewer | 2] Miring Accuracy Chart |9 Mining Model Prediction H'gh_il
Mining Model: [SLDEuslnTrEE v] Viewer: [Mmosft‘ﬁee Wiewer '] E] Total Cases: 31
¢ Dedsion Tree T Network
Value Cases  Probabi... Histogi
= o nomoas - O —— - s |
Histograms: &[S Background: showtevel 1 [} Level 1 V] fev umapya 0 0,00%
E 15 4894%

Ewova 83: Decision Tree

Mining Legend |8

(T}

Yty koptéha Decision Tree pog Bydletl o didypappo tov AAydpiOpov. AKOua TOPATNPOVUE TNV
koptého Mining Legend 611 otig 31 meputtooetg, ot 16 neputtwoeig pe 51,06% mbavotnta givar

Amotuyia kot o1 15 mepurtdoeig pe 48,94% mbavotra sivor Emruyio.

63



"Yotepa kdvovpe TV i01a oo dtadikacio yio va to. oteiAovpe otov Server kot tov Process ywo to
Movtélo Clustering kot yio to Movtédo NeuralNetwork.

o8 edm - Microsoft Visual Studio = || S|
File Edit View Project Build Debug Database Mining Model Tools Window Help

sl | & ]9 - | b | [Development -|| S 5 S 1 B - <

Studentlnvolvement.dmm [Design]

[, Mining Structure ‘r\ Mining Models [ gf, Mining Model Viewer | LZ| Mining Accuracy Chart |0 Mining Mode! Prediction ‘ S

i, edm -
Mining Model: [SI_Clustering =] Viewer: [Mcsoft Custer viewer NE] S et souees ol
| Cluster Diagram || Cluster Profiles | Cluster Characteristics | Cluster Di 1 % Adventure Works DW2012.ds

QamBian + 2 Dot Soucevis

3 Adventure Works DW2012.dsv

oersty:  none T state: 4 B Cubes

1) studentl0L.cube
4 [z Dimensions
AllLinks m / | Studentinfo.dim
SN / |2 StudentGrades.dim
~ [ L2 StudentActivity.dim B
m == |2 StudentSuccess.dim
o 4 [ Mining Structures
— A Studentinvohvement.dmm

5 Solution Explorer [

I

(=) Server: localhost
Database : edm
(¥ Command
Status:
Strongest Links @ Deployment Completed Successfully

3 Deployment ngress-

Ewéva 84: Cluster Diagram

Yy kaptéra Cluster Diagram pag Byadet to dibypappa tov AAyopidpov.

©0 edm - Microsoft Visual Studio =0 B
File Edit View Project Build Debug Database MiningModel Teols Window Help

S | 4 [0 - O - B[ Devetopment -] | 15 30 BIEE - <

Studentinvolvement.dmm [Design] < +  Deployment Progress - edm ~ R x
§ = _ Server: localhost
[, Mining Structure ‘»\ Mining Models [ g Mining Mode! Viewer || Mining Accuracy Chart ‘V Mining Model Prediction Database  edm

Mining Model: [51_Glustering =] viewer: [Microsoft Cluster Viewer BE] ) Command

Cluster Diagram | Cluster Profiles | Cluster Characteristics | Cluster Di ]

Show legend Histogram bars: |4 |4
Attributes Cluster profiles
Populatio... | TmAeyp.. IOpmheyi.. SOpnhevi.. Epnhevis.. Epmhen.. Spmevi.. Sopmheyp.. ToumAeyy.. *

Variaties states Sze:3l  Size:d Size: 4 Size: 4 Size: 4 Size: 3 Size: 3 Size: 3 Size: 2

1 100 f I N I I I |
BAGMOZ EPTATIAZ 884 I I I B

“ 800 " -

| e 1 i I ' | I
ELAE Url M#0# ANA EMIEKEWH 148 I | I I I |

' ooss ! 1 1 T i

3000 | | I | I 1 | |
EIAE Url EYNOAIKA 2848 I I
| 200 | ! ) 3
Status:
00
. 1
EMTIEKEWETE 2142 ! I ! | | 1 ! | I s ‘
] (I | D @ Deployment Completed Successfully

Completing the operation you requested

Ewova 85: Cluster Profiles

Ymv kaptéha Cluster Profiles mapotnpodue yio ke petafAnt 10 GLUTAEYO TTOV Eival Kot GE Tt
TILEG KIVOOVTOL.
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o0 edm - Microsoft Visual Studio

File Edit View Project Build Debug Database

o |||
Mining Model Tools Window Help
<A G| 4 28] 9 - o | b | e | F o BB -«
Studentinvolvement.dmm [Design] 3 ~  Deployment Progress - MR
= S Server: localhost
[, Mining Structure ‘r\ Mining Models [ g3, Mining Model Viewer | =] Mining Accuracy Chart H’ Mining Mode! Prediction g
Mining Model: [S1_Clustering v|  Viewer: [Merosoft Cluster viewer BE} ) Command
Cluster Diagram | Cluster Profiles | Cluster Characteristics | Cluster D l
Cluster: |Population (Al)  ~
Characteristics for Population (Al
Variables Values Probabiity B
i ETITYXIA AMIOTYXIA A |
EMITYXIA AMIOTYXIA E I
EMIZKEWETE 21,4-26,4 [
EMIZKEWELE 16,4-21,4 | E
KATEBAZE 8,0-8,7 [ ]
EIAE Url M#0# ANA ETIIZKEWH 15-18 [
KATEBAZE 8,7-9,4 L]
EIAE Url M#0# ANA ETIEKEWH 1,2-15 [ ]

Ewova 86: Cluster Characteristics

Yty kaptéra Cluster Characteristics mapatnpodue yo ke cOpmieypo v mbovotnta Tov propet
VO TOPEL AVTEG TIG TULEC.

©0 edm - Microsoft Visual Studio

=N |
File Edit View Project Build Debug Database MiningModel Teols Window Help
Pl @ & a9 - @ | b || Development +| | S R S R B - o

Studentlnvolvement.dmm [Design]

+  Deployment Progress - e
[, Mining Structure ‘r\ Mining Models [ g3, Mining Model Viewer | =] Mining Accuracy Chart H’ Mining Mode! Prediction

Server: localhost
Database : edm
Miing Model: [S1_Clustering v|  Viewer: [Merosoft Cluster viewer BNE]

Cluster Disgram | Cuuster Profiles | Cluster Characteristcs | Cluster Disrimination |

() Command

Cluster 1: Custer 2: [Complement of Siaur =
z for ZiunAeypa 1 and Ce of Sipmieypa 1
Variables Values Favors Z0unAeypa 1 Favors Complement of ZiynAeypa 1
§ ELAE Url SYNORIKA 25,8 -30,0 I
EIAE Url ZYNOAIKA 240-29,8 I
EMITYXIA AMOTYXIA E [ ]
EMITYXIA AMIOTYXIA A

Ewova 87: Cluster Discrimination

Yty kaptéra Cluster Discrimination propodpe vo cuykpivovpe to. sopumiéypato petaé&d Toug.

o0 edm - Microsoft Visual Studio
File Edit View Project

=R =]
Build Debug Datsbsse MiningModel Tools Window Help

i @ | 452 A|9 - -] b | [Development -] | 53 AR e B B i -
Studentlnvolvement.dmm [Design] ~  Deployment Progress - edm 1 x
) — 5 Server: localhost
[#, Mining Structure \f\ Mining Models | g Mining Mode! Viewer | .ZZ] Mining Accuracy Chart \o Mining Model Prediction Database : edm
Mining Model: [S1_NewalNetmork =] Viewer: [Microsoft Newral Network Viewer B @ Command
Input: output
Attribute Value
e 1 b ]
< m r
Variables:
Attribute Value FavorsA ¥ Favors E &
KATEBAZE 7,000 - 8,042
BAOMOZ EPTAZIAZ 8,000 - 8,382
KATEBAZE 9,377 - 10,000
BAOMOZ EPTAZIAZ 9,295 - 10,000 3

Ewova 88: Mining Model Viewer

Ymv xoptéda Mining Model Viewer yio tov AlyopiOuo Neural Network — pmopovue va
ovykpivoope Koppovug petah toug.
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oo edm - Microsoft Visual Studio = || S|

File Edit View Project Build Debug Database Mining Model Tools Window Help
P | & a9 - | b | Developmen - [ e B B (- <

Studentlnvolvement.dmm [Design] >
[, Mining Structure ‘r\ Mining Models ‘g, Mining Model Viewer [LZ] Mining Accuracy Chart |4 Mining Model Prediction ﬂ‘ S

edm -
Input Selection | Lift Chart | Classification Marix | Cross Validation | ;Ezl_} Data Sources

Chart type: Profit Chart Settings... % Adventure Warks DW2012.ds
4 [ Data Source Views

3 Adventure Works DW2012.dsv
Data Mining Lift Chart for Mining Structure: Studentinvolvement 4 [ Cubes
1 student101.cube

4 [ Dimensions

/ 12 Studentinfo.dim
|/ StudentGrades.dim
a0 I/ StudentActivity.dim
[ I/ StudentSuccess.dim

i

£ 4 [ Mining Structures
z A Studentinvolvement.dmm i
= 60 e
£ 3 Solution Explorer [0
]
i Mining Legend
£ Population percentsge: 50,00%
s 40
)
5 Series, Model Score  Targe.. Predi.
[ sioecisionTree 083 6250.. 48%4..
[l stclustering 034 7500.. 3331
s 098 7500.. 95%9..
[ Random Guess M... 50,00...
s i
0 20 40 50 20 100 Ideal Model for: 5L 75,00...

Overall Population %

& Properties [ULIEIRER] & Deployment Pr.

Ewéva 89: Mining Accuracy Chart

Ymv kaptéla Mining Accuracy Chart, otmv vrokaptéla PAEmovpe to didypoppo pe Olo Tt
LOVTEAQ LOC. AVTO TO OAYPOLLLL LLOG OELYVEL TOGO TOL LOVTEA LOG TANGLALOVY TO 100VIKO LOVTELO.
2y mepintoon pog to Movtého Neural Network €xet to peyoivtepo Score.

2mv kaptéro Classification Matrix PAémovpe oto kdBe poviédo T0 amoteAespotd pog etvol
TETVYNUEVAL

&0 edm - Microsoft Visual Studic | ]
File Edit View Project Build Debug Database Mining Model Tools Window Help

il | 4 a9 - | b [Developmen -] | SR Se B B E -

. Mining Structure | A, Mining Models | gl Miring Model Viewer | 2] Mining Accuracy Chart [ Mining Model Prediction a3
Lyedm -
saL - =]
4 [ Data Sources
- o % Adventure Works DW2012.ds
Mining Model ~ Select Input Table(s) = 4 [ Data Source Views
{3 Adventure Works DW2012.dsv
By oecsontres| o Cubes |
4] EIAE U EYNOAIKS 11 studentl0l.cube 3

*’fﬂ ETITAAA Aoy 4 [ Dimensions
S ::‘i"& 1. Studentlnfo.dim
13 TonTkos xpon 12 StudentGrades.dim
1/ StudentActivity.dim
/. StudentSuccess.dim
s [ Mining Structures
A, Studentinvolvement.dmm

I

Remave Table... Select Case Table... 3] Solution Explorer [l

Server: localhost
Database : edm

Source Field Alias Show Group  And/Or  Criteria/Argument ® Command

]

Status:

@ Deployment Completed Successfully

Ewova 90: Mining Model Prediction

Ymv kaptélo Mining Model Prediction pmopodpe va kavoope mpdpAeyn eMAEYOVTOS TO LOVTEAOD
nmov embopodpe kot Palwvrag eueic otoyyeio o kdbe petafinti. Moag diver dpwg kot v
duvatodtnTo vo kdvovpe TOAAES TpoPAréyelg Tantoxpova. [ va yivel autd mpémet va Exovpe Kavel
évav mivaxko mov va €yel yioo Kabe petofAnm ta otoyeion mov emBopovpe. o tov Adyo avtd
onpovpynOnke pe Test Data to mapakdto apyeio Excel.
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- Home | Insert  Fagelayout  Formulas  Data  Review  View  Developer

& cut Calibri S - A = B Siwrap Text General - ﬂ %ﬁ L;‘{‘ S'- E‘ E Z AutoSum © ﬁ ﬁ
~— B3 Copy - - =3 : @ Fin - -
P S Fomatpainter B 4 L S-a- B Merge acenter - | B+ %+ | T S Tt siene | e U T Qe At caeds

Clipboard 3 Font 3 Alignment & Humber & Styles Cells Editing
R23 - %]
A 8 c D £ F G H | 1 K L M N 0 [)
EYNOAIKOE EIAE url
OIKOTENNEIAKH M.0. XPONOE ElAEurl  M.O.ANA BAOMOZ BAGMOZI1 BAGMOZI2 TEAIKOI EMITYXIA /

1 KAEIAL  QYAAO HAIKIA  KATAITASH  ETIIZKEWEIS MAPAMONHE MAPAMONHE KATEBATE SYNOAIKA EMISKEWH EPTASIAT ESETASTH EZETASTH BAGMOZ AMOYEIEZ AMOTYXIA
2 1 A 2 A 18,7 0,22 3,74 108 18 1,06 6,4 B B 80 1 £
3 2 r 24 A 29,7 0,03 0,74 6,3 0 0,00 64 8,1 9 77 1 A
4 3 A 37 n 30,8 0,10 2,77 81 27 0,96 7,2 8,37 7,65 77 0 A
5 4 r a2 n 35,2 0,20 6,34 7.2 26,1 0,82 6.8 8,37 81 77 2 A
5 s A 2 A 29,7 0,26 7,13 36 19,8 0,73 5,36 81 81 7,0 0 A
7 6 A 33 n 35,2 0,33 10,56 6,3 23,4 0,73 6,4 81 81 74 0 A
g 7 A 34 A 231 0,77 16,17 6,3 26,1 1,24 5,24 81 7,65 72 0 A
3 H r a1 A 15,4 0,13 1,85 54 27 1,93 7.2 8,1 81 77 2 A
0 9 A 29 A 24,2 0,17 3,63 7,2 27 1,23 64 9 7,65 76 2 A
1 10 A 30 A 15,4 0,10 1,39 7,2 24,3 1,74 6,24 8,55 81 75 1 A
2 1 r a1 n 19,8 0,46 832 1,8 25,2 1,40 8 8,55 81 82 0 3
13 12 A 39 n 18,7 0,56 9,54 72 27 1,59 56 8,55 81 72 2 A
14 13 r 2 A 16,5 0,32 4,79 9 324 2,16 6.4 8,55 9 78 1 £
5 14 A 27 A 31,9 0,23 6,70 6,3 13,5 0,47 7.6 B B 84 0 £
6 15 r 30 A 35,2 0,10 317 54 6,3 0,20 7,2 B B 83 0 £
17 16 r 37 A 18 0,41 810 9,9 33 1,65 10 10 10 10,0 2 £
1B 17 A 2 A 29 0,37 10,73 10 % 0,90 6.5 9,5 10 85 1 A
18 18 r a5 A 17 0,28 476 6 27 1,59 9 9,5 10 9,5 2 3
20 19 A 50 n 22 0,65 14,30 5 30 1,36 9,5 5 5 5.2 0 £
2 20 A 29 n 30 0,45 13,50 12 27 0,90 7 9 10 85 2 A
2 21 r a5 n 19 0,32 5,08 9 24 1,2 9 9,5 9 9.2 1 3
B 2 r a4 A 15 0,74 11,10 7 30 2,00 9 9,5 9 9,2 2 3

Ewova 91: Test Data

Me 1o Prjpota mwov €yve o mivakag omd 1o apyeio tov Excel pe ta dedopéva poag, ta idwo O
akolovnBovv yia 10 Tapamdve apyeio Tov Excel dote va yiver n mpdPreyn. ‘Etol natdvtag v
emioyn Select Case Table Byaiver éva mapdBvpo mov pog diver v dvvatdOTNTA VO EMAEEOVE

TivVaKo.

|3 Select Table

Data Source:

# Adventure Works DW2012

B8 BB =] |

Table/View Name

[A FactCallCenter [dba)
] FactCurrencyRate (dbo)
(1 FactFinance (dbo)

2] FactInternetSales (dbo)
[1 FactinternetSalesReason (dbo)
] FactProductlnventory (dbo)
[3 FactResellerSsles (dba)
A FactSalesQuota (dbo)
[3 FactSurveyResponse (dho)
] ProspectiveBuyer (dbo)
[ sheetl (dbo)

] sysdiagrams (dbo)

|| whAssocSeqlineltems (dbo)
] whssocSeqOrders (dbo)
[Z vDMPrep (dbo)

[H vTargetMail (dbo)

[F wTimeSeries (dba)

Elopotn 1§

m

——

e

Ewova 92: Select Table

Metd emdéyovpe tov mivako ®OALo1.dbo kot totdpe OK.

67



o8 edm - Microsoft Visual Studio
File Edit View Project Build Debug Database Mining Model Tools Window Help

El- e[ & a9 - O | b |[oevdopment - | S S BIE - -

Suentinohementamm Desgn > I
[, Mining Structure |f\ Mining Models |9°u Mining Model Viewer |Q Mining Accuracy Chart |9 Mining Model Prediction
soL - =
Mining Maodel ~ Select Input Table(s) B
B 5% SI_DecisionTree nl
%=| BABMOZ EPTAZIAL|
EIAE Url M#0# AN
f— U;I SYNOAIKA =] BABMOE 2 ESETAZTH E
ETIEKEWELS =] BABMOZ EPTAZIAZ
= =] EIAE url M#0# ANA EMIZKEWH
] ENITYXIA AMOTYY = —
ATERASE [E] EIAE url IYNOAIKA
CAETAL 5] EMIZKEWEIZ
M#0+# MAPAMONH ? ER;Z:IA f4n 1
SYNOAIKOZ XPON( 2 poremace - L
< " | r Remove Table... Select Case Table. .
Select Model.... Modify Join...
Source Field Alias Show  Group And/Or CriteriafArgument
]

Ewova 93: ®vrrol

"Yotepa matape tnv emloyn Select Model

Sudentnvohementamm Deson) < I

soL - [ & A\ Select Mining Model o | ]

= | £ edm

Mining Model Select Input Table(s) = A, Studentlnvelvement
. = [E ®oMhol i%a SI_DecisionTree
= ,533 SI_DedsionTree E AMOYEIES

BASMOZ EPTAZIAI
EIAE Url M#0# AN
EIAE Url ZYNOAIKA

=] BABMOE 1 ESETAZTH
=] BABMOE 2 ESETAZTH
=] BAGMOZ EPTAZIAE

EMIEKEWELE
<) ENTYaA AnOTYY (=] EIAE url M#0# ANA EMIZKEWH
e KATERASE E] EIAE url YNOAIKA
KA =] EMISKEWEIE
M#0:# MAPAMONH % Eim AIAMH IA
EYNOAIKOZ ¥PON( S varimase
< 1 | ; Remove Table... Select
Select Model... ] Mod
Source Field Alias Grod

4 SI_MeuralMetwork

Lo Jf

Cancel

Ewova 94: Select Mining Model

Emiléyovpe 6moro povtédo Bélovpe kot petd tatape OK.
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Sudentinolvement.arm (e < |

[# Mining Structure "\ Mining Models |¢-;J Mining Mode! Viewer ‘Q Mining Accuracy Chart |9 Mining Model Prediction

" -
P
Mining Model ~ Select Input Table(s) |
L e [E] BAGMOE 2 ESETAZTH -
51_DedisionT:
B 'EAGMOZI’AZIA‘ = E] BAGMOZ EPTAZIAT
4= :
Aeeuimzosa ] TAE url M#0 3 ANA EMIZKEWH
4Z] E14E Url SYNOAIKY| ]
4] EMIZKEWETZ = = E
o enrrvaa anorv| % :Tl'gimmnowxm
4] KATEBAZE ] é KATEBAZE L4
5] KAEIAT =
= =] KAEIAI
‘% M#0 NAPAMONE) =] M#0% NAPAMONHE
4Z] EYNOAIKOE XPON( [ = ATvnrERRET Ary rATASTAT i =
4 | mn C Remove Table... Select Case Table...
Select Model. .. Modify Join...

Source Field Alias
A, SI_DedsionTree ol ETITYXIA AMOTYXIA

Group  AndjfOr Criteria/Argument

Ewéva 95: Zopripoon Field

Enéyooue v petafint EIMITYXIA AIIOTYXIA kot v TotofeTovpe 6Ty Tpdrn oepd oty
otmAn Field.

[P

] KAELAL ~
=] HAIKIA
$Z] M#0# MAPAMONH % T
4Z] TYNOAIKOE XPON =i -

< | L} k Remove Table... Select Case Table...

[ Select Model... ] Modify Join...
Source Field Alias Show  Group AndfOr Criteria/Argument
A, SI_Clustering 47 EMITYXIA ANOTYXIA
?@. Prediction Function ¥ [5I_Clustering]. [ENMITYXIA AMOTYXIA]

O

Ewova 96: Zopnipoon Criteria/Argument
Metd otnv dgbtepn oepd othAn Source emidéyovue to Prediction Function, otnv otin Field
emiéyovpe to PredictProbability ko1 otv otmjin Criteria/Argument tomofetovpe v petafanm

EITITYXIA AITOTYXIA.

"Yotepa matdpe to kovuni result view ko pog Byaivet to mapakdto tapddvpo.
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1
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1
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Ewéva 97: Mining Model Prediction

B= T X X M X ¥ M X = M ¥ T = = I I I I I

2V aplotepn oTHAN Pyaivouv ot TpoPAEyels yia v kdbe test mapatnpnon mov £xovpe PAAet kot
oty de€1d otAn Pyaivel n mbavdtTa. avti 1 TPOPAEYT Vo Eival cwOTY.

70



Enihoyog Xoprepaoporta

KotaAnyovtog, oto copmepdcpato e HEAETNG avTtig elval 0Tt emiPefordvovtol ot SuVaTOTNTEG
nov diver to EDM (Educational Data Mining), ywa tnv Bektictomoinon tng moldtntog e pabnong.

Ot duvatotnteg avtég otnpilovion Thvw oty TPOPAEYN TOV ATOTEAEGUATOV LAONONG KOl QLOIKA
ol gvkapieg OV SIVOVTOL GTNV EKTOUOEVTIKN KOWOTNTA OO OVTH TN VEQ EMGTHUN TG £EOPVENG
YVOONG LEGO OO OEGOUEVO KO TTLO GLYKEKPIUEVO ATO EKTOOEVTIKA dEGOUEVOL.

H emompoviky kowotnta oniadn umopel péco amd avty t dwdikoacio va fondnbei oto va
avTIANeOel Toleg tvar avTég o1 petafAntéc mov Bonbovv TEPIGGOTEPO TOVG EKTOOEVOUEVOVG GTO
VoL KOTOVOOUV KOADTEPO, VO, KIVNTOTOO0UV Kol VoL KAADYOLV TNV avAyKn TOVG Yol TV YVAOOT).

[Toté GAlote dev elxe TNV OLVATOTNTO KATOL0G VO £YEL GTA XEPLOL TOV £pYaAreio Tov Ba pmopovce va
aVOADGEL TOGO OYKO OEOOUEVMV Kol LLE TETOLN OKPIPELD Y10 VoL PEPEL TO OMOTEAEG LA TTOL OEAEL.

‘Etot péoa amd autn v gpyacio mopovctdotnke pe amid TpOdTo TG KATO0G UTOPEL VoL OVTANGEL
dedopéva, va LETPNoEL KAmotleg LETAPANTES amd £va S1adIKTLOKO BN e Kot Vo TIG avaADGEL.

‘Etot pe éva Bewpnrtikd mopddstypo, dedopéva eneEepydotnray, oavoivdnkay Kot vnke Ge TOleg
petafintég mpémet vo aAAGEOLY Kol TOGO Yo Vo £pOgL TO KATAAANAO amoTéAECUA, LECA OO Lo
ovykekpipévn pebodoroyia mov eivar to EDM.

Avt 1 €£0pvén yvdomg etvat TOAD GNUAVTIKY Yo OO0V AGYOAEITAL e TNV EKTOIOEVOT AALL TOAD
TeEPLOCOTEPO Yot OAN TV avOpoTOHTNTO S10TL BEATIOVOVTOS TO HOONGLOKE amoTeAéoaTo ovEAvETOL

N noépe®on otov dvlpwmo.

«Emomun momrtikn evdoupoviagy, (H yvoon dnuovpyel eumuepia) Midtov 427-347 n.X.
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IMivakog akpovOpI®V

Course Manadgement System CMS
Data Mining DM
Educational Data Mining EDM
Information and Comunication Technologies ICT
Knowledge Discovery in Data Bases KDD
Knowledge Manadgement Systems KMS
Learning Manadgement Systems LMS
Machine Learning ML
Virtual Learning Inviroments VLI
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