Eiocaywyn
oTI¢c AToBAKeG Acdopévwy

Aiagaveieg paciopéveg oe axeTikéC dlagdveieg Tou TTdvou BaoiAeiddn

Egoputn ArSoutvwy: Ax ‘EToc 2007-2008 Amobiixeg AcSoutvuy.

Eioaywyh: OLTP

TTapadooiakh Aiaxeipion Aedopévwy pe TABA

Zuotnua Emegepyaciac AocoAnyiiv- On-Line Transaction Processing
(OLTP)

‘BEva mAApeg oloTnpa Tou Tepiéxel epyaAeid  yid  Tpoypappartiopd
£epappoywy, ekTéAeon Kkai diaxeipion Twy docoAnyiwyv

Mia TéTola epapupoyh Tpémel va SoUAeUel ouvexwg, va avtemefépxeTal
amoTuxiwy, eehicoeTal ouvexwg, eivar OUVABWC Katavepnuévh  Kai
TepiAappdver:

Bdon Aedopévwy

AikTuo

TIpovpdupara epappoyig

E€aipeTikd Kpioiun yia Th AsiToupyia kdOe opyaviopoU

Egoputn ArSoutvwy: Ax ‘ETog 2007-2008 Amobiixeg AcSoutvuy.

OLTP - Acponopiki Etaipeia
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Amobijxeg AcSoptvuy.

Eioaywyh: OLTP

OLTP - Tpanela

Adveln

Moetotkég
KapTeg

| Egoputn AsSouévwy: Ax Etog 2007:2008 Amobijxeg AeSopévuy

Eioaywyh: OLTP

OLTP - Baoika XapaktnpioTika

= EAdxi0Tog xpdvog 81aBEaipog yia Tnv ekTéAeon piag docoAnyiag.
= Aiyétepeg anéd 10 mpooPpdoeig diokou.
= TTeplopiopévog apiBUOG UTIOAOYIOHWY.
= KdTw 6p1o AEITOUPYIKWY amaiTAoEWV:

= 100 on-line Transactions Per Second (TPS) ot pia BA ng Td€ng
Tou 1 6B

= Avw 0p10 AEITOUPYIKWY ATaITACEWV:
= 50000 TPS o¢ pia BA peyaAltepn Tou 1 TB.

| E£oputn AsSouévwy: Ax Etog 2007:2008 Amobijxeg AeSopévuy

Eioaywyh: OLAP

= YuoThuarta ZthpiEng Amopdoewy - Decision Support Systems
(Dss)
= YToPohBnon Ayng amogdocwy Pe TTANPOYOPIEC KAl avapopEg

= On-Line Analytical Processing (OLAP)
= EUEAIKTN, uYnAARG amddoong TpdoPach kar avaAuon peydAou dykou
oUVBeTwv Jedopévwy amd J1aPopeETIKES EPAPLIOYES
= EidikoU TUTIOU EpWTATEIG
= OmTiKoToinon/oTaTioTIkA avaAuon/ToAudidoTaTn avdAuon

= Egoputn Mviwong (Knowledge Discovery/Data Mining)
= E€clpeon mpoTUTWY 0t TepdoTieg Pdoeig Sedopévwy
= OLAP + Data Mining => On-line Analytical Mining

| Egoputn AsSouévwy: Ax Etoc 2007:2008 Amobijxeg AeSopévuy




Eioaywynh: OLAP

Tapadeivuara epwthoewv OLAP

= Tlolog ATav o0 OYKOG TwWAACEWV avd TePIOXA Kal Karthyopid
TPOIGVTOG TNV TTEpATpéVn Xpovid;

= TTéoo oxeTiCovTal o AUEACEIC TIPWY TWY UTTOAOYIOTWY WE Td Képdn
Twv TwARcewv Ta 10 TeAeuTdia xpoévia;

= Tloia Atav Ta déKka TpWTa KaTaoTAUATa os TwARoeig CD;

= Tléooug 3Biokoug TmouAhoape oTnv TleAomdvvnoo To TeAeutdio
TETAPTO TNG TEPOIVAG XPOVIAG Of KATAOTAWATA HE KaTavdAwon
deyaAuTepn améd 100 Jiokoug pnvidiwg, kai Tolo To KépSog pag amod
aUTEG TIG TWANCEIG;

= Ti mooooTd amd Toug TeAdTEC TOU ayopdlouv AVAYUKTIKA
ayopdlouv Kai TataTdkia;

E£6putn AcSopévwy: Ax ‘Erog 2007:2008 Amobiixeg AcSoutvuy.

Eioaywyh: OLAP

AceiToupyikd XapakTtnpioTika Anaithoswv OLAP

= Tlpdopaocn oc peydAo dyxo Sedopévwv

= JuppeToxXh aBporaTikWy Kal 10TopiKWy SedoUéVwy o TTOAUTTAOKEG
EPWTAOEIG

= MeTaPoAn TG «OTMTIKAG ywviag» mapouciacng Twv Jdedopévwy
(m.X., amd TWARCEIG avd Tieploxh -> TWARCEIC avd TUAUA KATL.)

= JUppeTOXA  TOAUTAOKwY  uTtoAoyiopwy  (T.X.  OTATIOTIKEG
OUVApTAOEIG)

= [pAyopn amdvtnon oc omoladAToTE XPOVIKA OTIVUA TeBei éva
epwrhua ( "On-Line").

TMwg Ba o meTuxoULE,;

E£6putn AcSopévwy: Ax ‘Erog 2007-2008 Amobiixeg AcSoutvuy.

Eioaywyh

Alo kevTpikd Bépara

= Amodoon
= Av pia moAUTAokn OLAP epwtnon xpelaoTei va KAeidwoel éva
oAdKkAnpo Tivaka, ToTe 6Ae¢ o OLTP SocoAnyieg Thv mepigévouv
HEXPI va TeAEIWOE!

= EvvoloAoyikA 8iapopd Kai £TepoyEVEld
= Av ommv Oracle BA Ttou marketing o meAdtng eivai
EMP(AT,Name,Surname...) kai otnv COBOL BA Twv mwAhcewv civai
AOM,FullName,... n emepwTtnon dev eival Tavra eUKoAN...

Egoputn AcSopévwy: Ax ‘ETog 2007-2008 AnmoBiixeg Aeopvwy

Eioaywyh: AToBrikn Acdopévwy

AToBAkeg Aedopévwy

= Mia kevTpikoTroinpévn BA pe okomé:
= Tnv oAokAhpwan (integration) eTepoyevibv TNYWY TANpoYopIlv
(data sources) => ouvdBpoion 6Ang Thg evdiagépouoag
TAnpogopiag oc pia TomoBeaia
= Tnv amoguyn Tng oUykpouong petay OLTP kai OLAP (DSS)
ouoThpdTwy => amédoon epappoywy kai 81aBeaipdThTa Tou
OUOTAUATOG

= Mmopei va ouumAnpwvetar kai amé  efeidikeupéva  OepaTikd
umooUvoAa (Data Marts) via mepaitépw amédoon Twv OLAP
£QPapHOYWV

Egoputn AcSopévwy: Ax ‘ETog 2007-2008 AmoBiixeg Aedopvwy

Eioaywyh: AToBrikn Asdopévwy

AToBAkeg Aedopévwy

= Mia BA umooThpi€ng amopdoswy, ou Siathpeital XwpioTd amé tnv BA
Tapaywyng (operational database) evég opyaviopou.

= S Chaudhuri, U. Dayal, VLDB96 tutorial

= Mia ouAhoyn 3edopévwy TOU XPNOIHOTIOIEITAI KUPIWG yid Thv ARwn
amopdocwy Oe €va opyaviopd, Kai givar Bepatikd TpooavatoAiopévn,
éxel ohokAnpwiéva (evomoinuéva) dedopéva, Ta omoia diathpouvTal o€
PdBog xpovou Xwpic va diaypdgovTar.
= W.H. Inmon, Building the Data Warehouse, 1992 (o
EQEYPETNG ToU dpou)

Egoputn AcSopévwy: Ax ‘ETog 2007-2008 AmoBiixeg Aeopvwy

Eioaywyh: AToBrkn Aedopévwy

FeVIKA ApXITEKTOVIKA

ﬁ E OLTP \ /
cvoThpaTe R

fat

OLAP
gpyaieio
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Eicaywyh: AToBrkn Acdopévwy

TTpotephpara/Idi6TnTeg

EvvoloAoyikh evapuévion
= O JdiagopeTikég  mnyég dedopévwy  Tou  idlou  opyaviopou,
povTeAoTroloUV TIG iB1EC OVTOTNTEG HE SIAPOPETIKOUG TPOTTIOUG
= H AmoBAkn Acdopévwy TepihauPdver To oUVoAO  auTwv Twv
Sedopévwy KATw amé éva evappoviopévo oxhpa pdong

TToi6tnTa Aedopévwy
H moiéTnTa Twv dedopévwy OTIC TTNVEG eival ouxvd mpoPAnuatikh (Ta
dedopéva pmopei va pnv eival TAAPN, va €XoUV AOUVETEIEG, va Egival
Tahid, va apapidfouv Toug AoyikoUG Kai SopikoUg Kavoveg alomioTiag,
KATT)
=Exel PpeBei 6T1 TouhdxiaTo 10% Twv Sedopévwy gival TPOPANUATIKA OTIG TTNYEG,
e amoTéAeopa oIkovopikéG amwAeieg Tou 25-40%

= TTpiv Tnv e10aywyr oTig anoBrikeg Sedouévwy kaBapiopég, iong AsIToupyei Kai

w¢ éva ev3idpeoo oUoThpa oTov oToio kaBapifoupe Ta dedopéva

E£6putn AcSopévwy: Ax ‘Erog 2007:2008

Amobiixeg AcSoutvuy.

Eicaywyh: AmoBrkn Acdopévwy

TTpotephpara/Idi6TnTeg

Améddoon
O1 epappoyéc OLAP emitaxUvovrar av Ta Jdedopéva opyavwOolv pe pn
TapadooiakoUg TPOTOUG (T1.X., AMo-KavoviKoToInpéva)
ZABA yia OLTP (eupethpia, eme§epyaaia SocoAnyiiwv)
O1 oUvBeTeg OLAP epwThoeig Ba ouykpolovTav pe Tig Tapadooiakég OLTP
JoooAnyieg, pe amoTéAgopa ThY UTTEPPOPTWON TOU CUGTAUATOG

Ocparikd mpooavatoAiopévn: AidThpnon HOVO TWV OXETIKWY Sedopévwy
AiaBeaipétnTa

‘Ooo TepiocdTepa avriypapa Twv dedopévwy, T600 To TOAU To cUTNHA €ival
81aBé010*, apevog aTnv AToBAKN Aedopévwy Kal ageTéPoU OTIC TTRYEG

*Amefawa' TATA: TO MOOOTTO TOU Xpovou Trov To aUaTnA ival O AEIToupyia kai mpoofdoio

aTIg £paplIoVeS.
24x7: 01 OLTP

é¢, o€ moAhous

J¢ MOEMEI va eival

24 upec X 7

Lépeg T Pdopdda (T.X., TPATECES, AEPOTIOPIKES ETAIPEIES,...)

E£6putn AcSopévwy: Ax ‘Erog 2007-2008

Amobiixeg AcSoutvuy.

Eioaywyh: AToBrikn Acdopévwy

TpoTephpara/Idi6ThTeg

Totopikd Aedopéva

= O xpovikdg opiCovragc pia amoBnkng Jedopévwy eival TOAU
HEYaAUTEPOG amd OTI eVOG GUGTAUATOG O€ AEIToupyid

= H BA éxe1 Ta Twpivd 8edopéva evi o1 amoBhkeg Siatnpolv kai TaAid

Sedopéva (Tx Ta mponyoupeva 5-10 xpévia)

Tpomomoinoeig

= O1 TpomomoINoeIg OTIC TiNyég dedopévwy Bev gaivovtal dueoa oTig
amoBnkeg dedopévwy, ouvROWE TTEPIodiKd

= Mévo 3Uo Pacikég AeiToupyieg: apxIkO @opTwua Twy dedopévwy

(loading) kai mpooméAaon Sedopévwy (access)

Egoputn AcSopévwy: Ax ‘ETog 2007-2008

AnmoBiixeg Aeopvwy

Eioaywyh: AToBrikn Acdopévwy

OLTP vs OLAP

OLTP OLAP
Aoph Files/DBMS's RDBMS
Tlpbopaon SQL/COBOL/ ... SQL + emekTdoeig
Avdykeg Trou AUToUATIONOG AvTANnon Kai
KaAUTITouUV Kabnuepivisy enefepyaoia TANPOY.
£pyaciwyv yia xdpagn
oTPATNYIKNG
Tumog Aedopévwy AemTopeph 2 UVOTITIKA,
ABpoioTikd
AeiToupyikd
‘Oyko¢ Aedopévwy ~ 100 GB ~1TB

®0on Asdopévwy

Egoputn AcSopévwy: Ax ‘ETog 2007-2008

Auvapikd, Tpéxovra

2 rarikd, IoTopikd

AmoBiixeg Aedopvwy

I/0 Tumoi

TpomomoInoeig

MéTpnon Amédoang
®opToC

3 xediaon BA

Egoputn AcSopévwy: Ax ‘ETog 2007-2008

Eioaywyh: AToBrikn Acdopévwy

OLTP vs OLAP

OLTP

OLAP

TTepiopiopévo I/0
Zuxvd disk seeks
Zuvexeic
Evhuepioeic
Throughput
AoocoAnyieg pe
Tpoopaon Aiywv
£YYpAQWY

KareuBuvépevn
amé Epapuoyn

EkteTapévo I/0s
disk scans

TTepiodikég

Xpoévog ATokpiong

EpwTthoeig ou
oapwvouv
ekaroupupia
EYYPAPWV
KareuBuvopevn
ané TTepiexdpevo

AmoBiixeg Aeopvwy

Egoputn AcSopévwy: Ax ‘ETog 2007-2008

Eioaywyh: AToBrikn Acdopévwy

OLTP vs OLAP

OLTP OLAP
Tumikoi XphoTeg XapnAdépabuor Y. YynAdpabuor Y.
Xphon Méow Ad-hoc
TIPOKATAOKEUATHEVWY
popuwv
Ap1Bu6¢ Xpnotv XiAiddeg Aekddeg
Eoriaon Eioaywyn E€aywyn
Acdopévwy TTAnpogopiiv

AmoBiixeg Aeopvwy




Eioaywyh: AToBrkn Aedopévwy

ZOykpion pe evoToinon eTepoyeviy ZABA

Wrapper/mediators

Me pdon Tnv epwTnon, petagpdletal avdahoya, EKTEAEITAI o€ KABE

2 ABA kai Ta amoTeAéopara evomoioUvTdl o€ Wia oAikf amdvtnon

E£6putn AcSopévwy: Ax ‘Erog 2007:2008 Amobiixeg AcSoutvuy. 19

MovTého Aedopévwy Kai
AeiToupyieg

E£6putn AcSopévwy: Ax ‘Erog 2007-2008 Amobiixeg AcSoutvuy. 20

Eioaywyh
Me Aiva Adyia ...

Mia amoBnkn dedopévwy
Paciletal oe éva moAudidoTtaro
HovTéAo Jdedopévwy
(multidimensional data model)
ToU avamapioTd Ta dedopéva pe S
N Hop@h evag KUPou Sedopévwy pS

(data cube)

Tapadeiypa

Kopog TIQAHZEIZ

‘Bvag kupoc &edopévwy (data

cube) EMITPETEL Th
WovTeAoTroinon kai Tnv Bewpnon

Twv dedopévwy  amé  TMOAAEG B
OTITIKEG YWViEG -

Aiagotdoeic (dimensions)-

Item

Ta ouykekpipéveg TipéG oTig  Aidotdoeig » Time

Siaotdoeig Hia , Mérpnon MéTpnon: ApiBpsc TTwAkioewy via
(Measure) - auté TOU pag TG ouykekpives  BiaoTdoeic
tvﬁldtpéptl va uCTpl”\OOUNE (Location, Item, Time)

Egoputn AcSopévwy: Ax ‘ETog 2007-2008 AnmoBiixeg Aeopvwy 21

EvvoioAhoyikh Iepapxia

Iepapxiec Aiaotdoswy

Kdbe didotaon maipver TigE¢  amé

S1apopETIKA £TiMedd, UMOpEi va eKgpaadTei Kopog TIQAHZEIZ

o€ S1apopETIKA eTtiTeda AeTTopépEIag «\\e‘\

D‘b
o

Awotdoeic: Product, Region, Date N

Tepapyieg daotdoswv:

Industry Country Year

A |
Category Region Quarter =
| | PN .
Product City  Month Week

Time

MéTpnon: ApiBpéc TTwAhoewv via
Store Day TIC  ouykekpipéveg  IdoTdaEIC
(Location, Item, Time)

AmoBiixeg Aedopvwy 22

Egoputn AcSopévwy: Ax ‘ETog 2007-2008

EvvoioAoyikh Iepapxia

Tapadeiypa:

Evvoiohovikh iepapxia (Concept Hierarchy) yia Location

all all
region » Europe W
country Germany

/Spgl Canada Mexico
/\ /\

city Frankfurt Vancouver ... Toronto
office L.Chan .. M. Wind
Tledio Tipdv AvrioToixeg Tipég

Egoputn AcSopévwy: Ax ‘ETog 2007-2008 AmoBiixeg Aeopvwy 23

EvvoioAoyikd MovTéAo

MovTéro Aedopévwy (Zxhpa)

2 & OXEOIAKO HOVTEAD

Tlivakeg Alaotdocwy

TTivakag e TAnpowopia oxeTIKd He KdBe didoTaon
Item (item_name, brand, type),

Time(day, week, month, quarter, year)

TTivakag veyovotwy (Fact Table) éxer wg yvwpiopara:
= TIG HETPAOEIG (TIX apIBu6C TWARTEWY, TIUA ot SoAdpia, KATT) +
= To TpwTEUOV KAEISi KAOe oxeTIKOU Tivaka SlaoTdoewv

Zxhua AoTépi (Star schema)
TTivakag yeyovoTwy oTo KEVTPO TTOU OUVEETAI e éva oUVOAO aTtod
Tivakeg diaoTdoswy

Egoputn AcSopévwy: Ax ‘ETog 2007-2008 AmoBiixeg Aeopvwy 24




EvvoioAoyikd MovTéAo

TTapddeiypa ZxhApatog AaTepiol

time_key
day

Mivakag Teyovétov TQAHIEIL item_key

day_of the week ve.. item_name
.~ =
month e, time ke ,»+Y brand
c_Key s o type
. .
item_key 1* supplier_type
branch_key :
branch location
location_key 4., y
branch_key = ., location_key
branch_name 4 units_sold street
branch_type city
— B dollars_sold state_or_province
id avg_sales country
Merprigei 4 §iaotdoeig (time, item,
location, branch)
Egoputn AeSopévwv: Ax. ‘EToc 2007-2008 Armrobikec AcSopivuwy 25

EvvoioAoyikd MovTéAo

TTapddeiypa ZxApatog AaTepiol

Time Dimension

Product Dimension

Egoputn ArSoutvwy: Ax ‘ETog 2007-2008 Amobiixeg AcSoutvuy.

26

EvvoioAoyikd MovTéAo

ZxAua Nipddag (Snowflake schema)

Mia peAtiwon Tou oxnApaTtog aoTépl OmoU N 1epapxia
31a0TAoEWV KavovikoToleiTal o éva oUVoAo amd HIKPOTEPOUG
Tivakeg diaoTdoswv

: Ax ETog 2007-2008 Amobijxeg AcSoptvuy. 27

| Ecoputn &

EvvoioAoyikd MovTéAo

Tapddeiypa Zxhuartog Nigddag

time °

time_key J ) , item

day oo, . Tlivaxag Ieyovotwv IQAHIEIX item_key
day_of the week . . item_name
month R X | brand

quarter time_key type B
year item_key supplier_key

branch_key -
B3 S location
branch

location_key=s««p| location_key

branch key |° N street
branch_name bl units_sold city_key
branch_type dollars_sold e, :
— ] city
g ”
v avg_sales city_key
MeTphoeig city
state_or_province
country
| Eopuén A : A ETog 2007-2008 Anmobiixeg AeBoptviy 28

EvvoioAoyikd MovTéAo

Aotepiopoi MeyovoTwy (Fact constellations)

TToAAamAoi  TTivakeg TeyovoTwv Tou poipdlovrar  Toug
TTivakeg AiaoTdoewv, pmopoUpe va Toug doUuE WG oUAAoyA
amé acTépia Kal dpa wg

Aotepiopd MeyovoTwy i ZxhApa Fakaia (galaxy schema)

: A ETog 2007-2008 Amobijxeg AcSoptvuy. 29

| Ecoputn &

Tapddeiypa Zxhuartog Nigddag

time_key ; ,
day Mivakag Ieyovétov -

L_key
day_of_the_week |, . NQAHZEIZ item_name ™.
month O — brand
quarter time_key L type
JEEE ‘;" supplier_type

item_key
branch_key

=
branch location_key |, location | .

o [ .. o

0
branch_key R el Al Jocation_key
branch_name - street
branch_type dollars_sold city
province or_state
avg_sales country
A

MeTphoeig

- Ax. Etog 2007-2008 Amobijxeg AcSoptvuy.

| Ecoputn &

EvvoioAoyikd MovTéAo

TMivaxag
I'eyovotov
ATIOXTOAH

 —

time_key

item_key
shipper_key .....
I ——

from_location

to_location

dollars_cost

units_shipped

shipper

shipper_key
shipper_name
« | location_key
shipper_type

30




Kupog Aedopévwy

Opohoyia
Zuxvd o n-D kUPog AéveTar paoikoc kupoeidric (base cuboid).
2710 mapddeiypa o kUPog pe TIG Téooepelg diaoTdoeig (Item, Time, Branch,

Location)

O 0-D cuboid mou mepiéxer Tn peyaAUTepo emimedo mepiAnyng, apex
cuboid.

To mAéypa Twv KUPoEISWY KUPog Sedopévwy.

6pugn AcSopévwy: Ax. Erog 2007:2008 Amobiixeg AcSoutvuy.

time, item, location

Kupog Aedopévwy

TTAéypa Kupoeidwy - Kupog dedopévwy

all
@) 0-D(apex) cuboid
@ 1-D cuboids
time, ite ) A
2-D cuboids
3-D cuboids

4-D(base) cuboid
U

time, item, location, supplier

AsBopévwy: Ax. Etog 2007:2008 Amobiixeg AcSoutvuy. 32

TTapddeiypa Iepapxiwv

i, ceis
T

0 AcSopévuwy: Ax. Eroc 2007:2008 Amobijxeg AcSoptvuy.

OnTikomoinan Kupou

0 AcSopévuwy: Ax. Eroc 2007:2008 Amobijxeg AcSoptvuy. 34

MeTphoeig - ZuvaBpoioeig

YTdpxouv TpeIG KATNYOPiEG HETPROEWV:

= Karavepnuévee (Distributive): av pmopoUpe va Siapepiooupe Ta Sedopéva kai
va umoAoyiooupe Th  ouvaBpoloTIKA ouvdpTnon oe KdBe diapépion EexwploTd
kal oxed6v dueca amd autég TIG TIMEC va UTOAOYicOUHE TNV OAIKA TipA TTX
count(), sum(), min(), max()

= AAveppikéc (Algebraic): mdAi popoUpe va UTToAoYiooUpE TNV OAIKA TIUA TNG
ouvdpTnong amod TIG TINEG TNG ouvdpTnong oTIG SIauEPITEIC XPNOIHOTIOIWVTAG
M yvwpiouara (6mou M otaBepd), TTx. avg(), min_N(), standard_deviation()

= OhioTikéc (Holistic): 3ev umdpxer opio (ToAumrhokéTnTa) oTaBephc TaEng via

To XWpo amoBriKkeuong Tou XpelaldudoTe yid ToV UTToAOYIONd ThG OAIKAC TILAG
amné Ti¢ Tipég oTig Siapepioeig, TTX. median(), mode(), rank()

0 AcSopévuwy: Ax. Eroc 2007:2008 Amobijxeg AcSoptvuy.

MeTphoeig - ZuvaBpoioeig

= Ektdc amd Tig Aemropepeic mAnpogopieg Twv fact tables, pmopei va
umoAoyiooupe kai ouvaBpoiceig Twv dedopévwy  yid  KAAUTEPOUG
XPOVOUG aToKpIoNG.

= Tia mapddeiypa, av o fact table givar
SALES(GeographyCode, ProductCode, TimeCode, AccountCode, Amount, Unit)
HTopoUHE va uToAoyicoupe
= AVG(Sales) avd Region, Product, Quarter

= MAX(Sales) ava Brand,Month, pe Region = Europe
= SUM(Sales) ava City

0 AcSopévuwy: Ax.Eroc 2007:2008 Amobijxeg AcSoptvuy. 36




Baaikég TTpageig ZuvaBpoioeig Aedopévwy
Tlapddeiypa EmékTaon Tou UmdpXovTo¢ PacikoU mivaka:
S . Evowpdtwon Twv abpoioTikwy eyypaguv
Xuwptotée 1’|’IVGKO§/OWH aTov Eaamé"(base/bagic) fact ‘rul‘)l:f +¢p|a
Date aBporodrwy emmAEov OTHAN Tou va e€nyei To emimedo
$ 1Qr  2Qtr  3Qu Sales table ouvéBpotang
eb v 7 7
Q¢ PC Z 7 7 7 - RID | City ... Amount Extended Sales table
VCB/ 7 7 7 7 1 Athens |...| $100
sum 2 NY. |..| $300 RID | City |...| Amount| Level
3 | Rome L...| $120 1 | Athens [...[ $100 | NULL
4 Adhens . S0 2 | NY. [..] $300 | NULL
Mexico TR T 565 3 | Rome |..| $120 | NULL
Ny T 5450 4 | Athens | .| $250 | NULL
5 Rome |[...[ $180 NULL
City-dimension 6 Rome |...| $65 NULL
table 7 N.Y. [...] $450 NULL
8 | Athens |...| $350 City
City | Amount 9 | NY $750 | City
Athens | $350 10 | Rome $365 | City
- N.Y. | $750
Rome $365
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Baoikég AAveppikég TTpageig Baaikég AAyeppikég TTpdeig
Roll-up
= TuvaBpoioTikh Avodoc (Roll up): ouvdBpoion Tng TAnpogopiag = = H ?uvaept?lmrf(r'\ avodog T(Ep!ACIlJPthI'TOV UTrvovlc!Jé piag oUVOAIKAG
HeTdPaon amé xapnAéTepo ot UYNAGTEPO eTiTeS0 adpouépeiag (.x. TIhG via pia Béon oTnv 1epapxia wiag didoTaong deSopévwy.

amé day oe month)

= Tia mapddeiypa, pe éva roll-up, o MWAACEIC Ot eMiMEd0 TOMIKWY

= AvaiuTikn KdBodog (Drill down): To avrioTpogo Tou Roll up (m.x uayaliky (S‘rore) Tapdyouv I auvoAm'ég nw{\r\os:g oe enim§o TOANG

month ot day) (le){) Kal QUTEG e TN OEIpd TOUG e €va aKdpa roll-up mapdyouv TIg
TwAnoeIg ot emimedo Teploxnc (Region).

= Opigovrioc Tepaxiopog (Slice): (oxeoiakn) emAoyh
piC6vTIog Tepaxioudc (Slice): (oxeoiarn) emiAovh ndyry  Cowntry  Vyar

Category Rc%ion Quarter
Product CiY  Month Week
/

= Tlepiotpoph  (Pivot): avadidaraln tng 2D  mpoPoAig  Tou Store
ToAudidoTartou KUPou aThv 086vn Day

= KdBevog Tepaxiopoc (Dice): (oxeoiakn) mpoPoAh

| Ecoputn AsBoptvuwy: Ax, ‘Etog 2007:2008 Amobijxeg AcSoptvuy. 39 | Ecoputn AsBoptvuwy: Ax, ‘Etog 2007:2008 Amobijxeg AcSoptvuy.

Baoikéc AAveppikég TTpageig Baoikéc AAveppikég TTpageig

Roll-up (TTapddeiypa)
Industry ~ Country YTar Drill-Down
| = O xphoTng mepvd améd €va avwTepo emimedo piag didoTaong mou Exel
Product city ﬁ}k OUYKEVTPWTIKA dedopéva oe £va XaunAdTepo emimedo He TIo AeTTTopeph
s | °"\ ; dedopéva. TTpokeital yia Tnv avTioTpogn Tpdén Tou roll-up.

tore Day = Tia mapddeiypa, kard to drill down, {ekivape amé Tig MwAkoelg ava
Store2 mepioxf (Region) kai T@ipvoupe TIG avaAuTIKEG TWARCEIG avd TOAn
(City) kar peTd TIg TWANCEIC avd kaTdoThua (Store).

Category Region Quarter
|

| Products |Storel

Electronics | $5,2 | $5,6 Sal I

Toys $1,9 | $1.4 ales volume

Clothing $2,3 | 82,6

Cosmetics | $1,1 | S1,1 Products |Storel [Store2 Industry Country  Year

Electronics | $8,9 | $7,2 Electronics | $14,1| $12,8 Category Region Quarter

Toys $0,75| $0,4 Toys $2,65 $1.8 | | N~

Clothing | $4.6 | $4.6 Clothing | $6.9 | $7.2 Product Cllfy MonthWee

Cosmetics | $1,5 | $0,5 Cosmetics | $2,6 | $1,6 Store .~
Xpévog: Eninedo Quarter Xpévog: Eninedo Year Day

SUM(Sales volumes)
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Baaikég AAyeppikég TTpdEeig

Drill-down (TTapddeiyua) | Idysty  Cowny  Year
Catelgory Region Quarter

| o~
Product Cllly Month Week
Store

Day

Products [Storel |Store2 |Electronics Storel | Store2
Electronics | $5,2 | $5,6 ‘ VCR 141814
Toys $1,9 | $1.4 Camcorder--1-$0;61-$0,6
Clothing $2,3 | $2,6 TV $2,0:1:82.4
Cosmetics | $1,1 | $1,1 CD-player:-|-.$1.2:]-81.2
Electronics | $8.9 | $7.2 | VCR 24524
Toys $0,75] $0,4 Camcorder-{-$3;3-1-$1;3
Clothing $4,6 | $4,6 TV $2,2:1:82,5
Cosmetics | $1,5 | $0,5 CD-player:--1-$1,0:- 81,0

Item: Eninedo Industry Item: Eninedo Category

Egoputn ArSoutvwy: Ax ‘EToc 2007-2008 Amobiixeg AcSoutvuy.

Baaikég AAyeppikég TTpdEeig

TlepioTpoph (Pivot)

= EvaMayh Twv ypapuwv Kal Twv oThAWV Tou KUPou, 6TwG auTédg
TapoucialeTal oThv 08évn

= Aev anaiteital kavévag véog umoAoyiopég oth BA
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Baaikég AAyeppikég TTpdeig

Pivot (TTapdderypa)

Products |Storel |Store2 Products

Electronics | $5,2 | $5,6 Electronics | $5,2 | $8,9
Toys $1,9 | S1.4 Toys $1,9 | $0,75

Clothing $2,3 | $2,6 Clothing $2,3 | 84,6
Cosmetics | $1,1 | $1,1 Cosmetics | $1,1 | $1,5

Electronics | $8,9 |$7,2 Electronics | $5,6 |$7,2

Store 1

o
Toys $0.75| 504 o) Toys S14 S04
Clothing $4.6 | $4,6 (% Clothing $2,6 |$4,6
Cosmetics $1,5 |$0,5 Cosmetics $1.1 |$0,5

Evoddoyn ypappdv kot 6Tnidv

| Egoputn AsSouévwy: Ax Etog 2007:2008 Amobijxeg AeSopévwy

Baaikég AAyeppikég TTpdeig

Op1ZévTiog (slice) kai KdBetog (dice) Tepaxiopég

= Slice : EmIAOYA ouyKekpIpévwy TIRWY oe Kdmoia didoTaon (select)

= TIx., dwge To Store 2 amd Ta KATAOTAUATA Kai TIG Plopnxavieg
Clothing ka1 Cosmetics

= Dicing : Zphoipo piag oAdkAnpng didotaong (project)
= TIx., anmé éva kUPo TWARCEWY avd Tpoibv, nuepounvia Kai TePIoXA,
va 3e1xO¢i 0 pEcog 6pog MWARGEWY avd TPoidv Kal huepopnvid.

| Egoputn AsSouévwy: Ax Etog 2007:2008 Amobijxeg AeSopévuy 46

Baaikég AAyeppikég TTpdeig

Slice&Dice (TTapadeiyua)

Products |Storel |Store2
| Products Storel

Electronics:{-$5,2-1 $5,6
Electronics-|-$5;2
Toys $1,9
Electronics--|-$8;9

Clothing $2,3 | 82,6
Cosmetics | $1,1 | $1,1
Electronics:}-$8,9-] $7,2
Toys $0,75] $0,4
Clothing $4,6 | $4,6
Cosmetics $1,5 |$0,5

Toys $1.9-] S1.4
Toys $0,75

Awbdée o Store 2 kot Tig Bropnyavieg Clothing & Cosmetics

| E£oputn AsSouévwy: Ax Etog 2007:2008 Amobijxeg AeSopévuy
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Fig. 3.10 Typical OLAP
Operations

tom (eypos)
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Baaikég AAyeppikég TTpdEeig

Rollup & Cube

= Teheomig Rol lup
= group by rollup product, store, city
= group by product, store, city
= group by store, city
= group by city
= Teheomg Cube yia 6Aoug Toug duvatolg cuvduaopoUg
= group by cube product, store, city
= group by k&8¢ utrooUvolo Tou {product, store, city},
avegdpTnTa aTT6 TN OEIpd TToU £8Waa OTIG OTAAEG AUTEG
oTnV eVIoAR

To amoTtéAeopa Twy TeAeoTwy Jev Tapdyel ToAAoUG HikpoUG Tivakeg, ahAd évav
Tivaka pe eyypagég pe NULL émou 8ev avrioToixei Tipn

E£6putn AcSopévwy: Ax ‘Erog 2007:2008 Amobiixeg AcSoutvuy.

TeAeotég Rollup kai Cube

select color, make, year, sum(units)

from car_sales

where make in {“chevy”, “ford”}
and year between 1990 and 1994

group by cube color, make, year

having sum(units) > 0;

Group By
(with total)
Color
Cross Tab
Chevy Ford By Color

By Make T[]

~
o,,é_’," O,

9%
A% 502
o

By Yea

By Make & Year

Jim Gray Hamid Pirahesh By Color & Yea By Make & Color
Adam Bosworth IBM
Andrew Layman

Microsoft

Sun By Color
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ApPXITEKTOVIKA
MeTaoxnuariopoi
(Back-End) Front-End
, >
APXITEKTOVIKA
bDwW
U] \ ﬁ' » [ §
Agdopévov / 5
ﬁﬁ oLTP Data OLAP
cvoTipata Marts epyahsio
Etoputn £ Ax. ‘EToc 2007-2008 ArmroBiikec AeSopéivwy. 51 Egopuin £ Ax. ‘EToc 2007-2008 ArmroBiikec AeSopéivwy. 52

Apx1TekToVIKA TToAAWY ETimTéSwy

Multi-tier ApxITEKTOVIKA

Monitor
Alheg a &
myég Integrator

BA og ac
Aettovpyio

—_— —
AmtoBhkeuon Aedopévwy Mnxavih OLAP

OLAP Server

Analysis

Query
Reports

Data mining

Data Marts

TTnvég Aedopévwy

Egoputn fvwy: Ax ETog 2007-2008 AmoBiixeg Aeopvwy

Front-End EpyaAcia

53

Apx1TekToVIKA TToAAWY ETimTéSwy
(]

Multi-tier ApxITEKTOVIKA

I
- 1
Wit 1OLAP Server
Adheg & '
myég Integrator H @
H
355 7 Analysis
BA oe Query
Aettovpyio
DSA Reports

1
H Data mining
d

Tinyég Aedopévwy  AmoBrkeuon Asdopévwv Mnxavii OLAP  Front-End Epyaheia
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E£6putn AcSopévwy: Ax ‘Erog 2007:2008

ApXITEKTOVIKEG Movddeg

Sources (TTnyéc): KdBe mnyA amé thv omoia n AoBRkn Aedopévwy avTAei
dedopéva.

{Data Staging Area (DSA): Mia BA otnv omoia ekTeAoUvTal oI
HETAOXNHATIOHOI Kal 0 KaBapiopdg Twv Sedopévwy TPIV ThV PopTWEN OThV
ATtoBRKN Aedopévwv}

AmoBhkn Aedopévwy (DW), ZuAhoyég Aedopévwy : Ta ouoThAuata mou
amoBnkelovTal Ta dedopéva TTou TapEXovTdl TPOG TOUG XPAOTEG.
= Data Marts: umogUvoAd Tng amoBAkng

Baon Meta-Aedopévwy  (Metadata Repository): To umooUoTnua
amoBAkeuong TANpoopidg OXETIKA We Tn dopA Kal AciToupyia 6Aou Tou
OUOTANATOG.

Amobiixeg AcSoutvuy.

Ne€ikd MeTamAnpoyopiag

Ta peta-dedopéva eival Ta dedopéva Tou opilouv Ta avTIKEIPEVA TNG ATOPAKNG
Sedopévwy. TTepiéxouv

= TTepiypagh Tng dopAg Thg amoBAkng dedopévwy
ZIxhua, dyeig, SidoTdoeig, 1epapXieg, TNV TomoBeoia Twv data mart Kai To TEpIEXOHEVO
TOUG, KATT

=AciToupyikd peTadedopéva

data lineage (Tnv ioTopia Twv Sedopévwv  Tou  peTagépOnkav  kai  Toio

HETaoxnuariopoi XpnoigomoIRBnkav), oToIXEia yia To Téo0
¢ 0 eivai, ia emipAeyng (monitoring) via ™m
AeiToupyia Tng amoBAkng (oTaTIaTIKA oToixEia AsiToupyiag, error reports, audit trails)

= Toug aAyopiBoug TTou XphoioToINBAKaAY yid TIC TIEPIARYEIG
= Tnv ameik6vion Tou AeiToupyikoU TepiPdAAovTog aTny amoBnkn dedopévwy
= Aedopéva oXEeTIKA pe Thv amdédoon Tou oUCTAUATOC

= Business data
TToATikég Xpéwang, 131okTnaiag dedopévwy, KA

E£6putn AcSopévwy: Ax ‘Erog 2007-2008 Amobiixeg AcSoutvuy. 56,

ApXITEKTOVIKA: MeTaoxnuaTiopoi

Back-End EpyaAcia
ETL (Extract-Transform-Load) spappoyég: Epappoyég mou
ekTEAOUV TIG S1adikaaieg
= E€avwyng,
= HeTapopdg,
= peTaoxnpartiopou,
= kaBapiopoU Kai
= @OpTWONG TWV JedopEvwy
= amé TIg TNYEC oThV ATIoBAKN Aedopévwy.

Front-End EpyaAcia
Epappoyéc Avaiuong: Egappoyéc mapaywyni¢ avagopwy, OLAP ,
DSS, Data Mining

MeTaoxnuartiopoi

Back-End EpyaAcia

= Data extraction
= ®épe dedoptva amd TOAMATIAEG, ETEPOYVEVEIG Kal EEWTEPIKES TTNYEG

= Data cleaning

= Evromiopdg AaBuwv ota dedopéva kar d16pBwon Toug dTav eivar Suvatov

Tlapadeiypara: Aedopéva mou mapapialouv Toug Kavéveg Tng Pdong: SiIAoeyypagéc,
Tapapidoei¢ TpwTeUovToG f EEVou KAEIBIOU, TIHEC EKTAC opiwv, TTapaPIdosIC AoYIKWY
Kavovwy, KAT Zuvivupa Kai ouykpouoeig EAAITH Sedopéva

= Oupoyevomoinon KAe1dioU

= Data transformation

= MeTatpomh Twv Jedopévwy amé To Tomiké format oTo format Thg
amoBnkng

sépuin Ax. ‘EToc 2007-2008 ArmroBiikec AeSopéivwy. 57 sépuin Ax. ‘EToc 2007-2008 ArmroBiikec AeSopéivwy. 58
MeTaoxnuartiopoi EpvaAeia yia Thv YmooThpiEn ATopdoswy
Back-End EpyaAeia Front-End EpyaAeia
= Load
= Tafivéunon,  dnuioupyia  mepiAnyng,  evomoinon  (consolidate), +  Ad hoc epwThoeIC Kal avagopéc y
;:;z’\g%\:;?:j\f oyewv, éAeyxog infegrity, dnuioupyia eupeTnpiwv Kai . TT.x.: MS Excel, Oracle Forms, ...
H evnuépwon / eloaywyi Sedopiévwy ony mpd€n B viverar péow SQL, ouvABWE péow + OLAP
epvaheiwy batch loading mou 31aBéTouy 6Aa Ta TABA . pivot tables, drill down, roll up,
slice, dice
= Refresh L
, . , , , , + Data Mining
= MeTéQepe TIC TPOTOTOIRCEIC amd TIG TiNyEG dedopévwy oTnv amoBhkn
Sedopévwy
sépuin Ax. ‘ETog 2007-2008 ArmroBiikec AeSopéivwy. 59 sépuin Ax. ‘EToc 2007-2008 ArmroBiikec AeSopéivwy. 60




