>Uykpion ouoTnuaTtwyv OLTP, OLAP kai Data
Mining




On Line Transaction Processing — OLTP

AnoTeAei ouoTnpa Bacewc dedopevwy nou unootnpilel TNV Kabnuepivi
AeIToupyia TNC NIXEIPNONCG

KUpia xapakTnpIoTIKa:

*Mikpa Kal anAd transactions
«>uxva updates
«Ta Transactions kavouv access o eva HIKPO KOUUATI TG database.

e OLTP queries eival anAd queries, nou pnopei va agopouyv dedopeva banking
n airline systems.




On Line Analytic Processing — OLAP

Ta OLAP tools xpnoiponolouv information o€ databasec yia va kateuBuvouv
TIC strategic decisions.

KUpla xapakTnpIoTIKa:

eComplex queries

eAiya updates

«Ta Transactions €xouv npocBacn oe éva onUavTiKO KoPudAT Tnc database.
eTa Data dev ypeialeTal va evnuepwvovTal PHe KaBe pepovwuevn transaction,
aAAa auTn n epyaacia yivetal ocuykevTpwTiKa (batch process).

e 2uvnBwc ouvBeTa queries Mou anaiTouv NMoAu wpa.

» OvopalovTal enionc decision-support queries

e Ta OLAP tool emiTpenouv oe analysts, managers, kai executives va
anokTtnoouv npoofaocn oe data diapecou diadpaacTikne Npocfacnc oe pida
neyaAn noikiAia dedopevwy Ta onoia exouv dlapopPwbel ETOI WOTE va
avadeikvuouv To dimensionality Touc.




OLAP queries:

» Ta OLAP queries xpnoiponoiouv data Ta onoia cuykevTpwvovTal ano
TNV Kabnuepivn Asiroupyia TnG enixeipnonc peow Twv OLTP systems.

» Ta Queries eival ad hoc kal cuvABwc eEunnpPeTOUV TIC AVAYKEC TWV
managers

» Ta OLAP ypnaiponoiouvTal yia marketing, budgeting, forecasting k.An.

O1 databases nou ¥pnoiponoioUvtar yia OLAP eivar configured vyia
complex kai ad-hoc queries




OLAP vs OLTP

OLAP: (online analytical processing) ival n e€eupeon Tponwv yia Tnv unofoAn
query oe multi-dimensional databases.

OLTP: Ta online operational Database Systems ekTeAoUv transaction kar query
processing, OnAadn unootnpilouv Tnv KaBnuepivy AsToupyia  evoc
opyaviopou Ot TOMEIC onwc npounBeiec, inventory, manufacturing, banking,
payroll kar accounting.

Eva OLTP doulevel pe Tpeyovta data evoc opyaviopou, Ywpic Tn Xpnon
historical data ano eEwTepikec nnyec.

'Eva OLAP ouotnua diaxelpileTal information nou npogpyetal ano diapopouc

organizations kar information ano O&iapopec nnyeC TOOO E0WTEPIKEC TNC
EMIXEIPNONG, 000 Kal EEWTEPIKEC.




OLTP for Operation OLAP for Data

Concepts system Warehouse

Operational data; |[Consolidation data;
OLTPs are the OLAP data comes

Source of data || . . .
original source of  |[[from the various

the data. OLTP Databases

To control and run ||To help with planning,
Purpose of data ||[fundamental problem solving, and

business tasks decision support

Multi-dimensional
views of various kinds
of business activities

Reveals a snapshot
What the data ||of ongoing business
processes

Short and fast
Inserts and inserts and updates
Updates initiated by end

users

Periodic long-running

batch jobs refresh the
data




Queries

Relatively

standardized and

simple queries

Returning relatively

few records

Often complex queries
involving aggregations

Processing

Speed

Typically very fast

Depends on the
amount of data
involved: batch data
refreshes and complex

queries may take many
hours; query speed can
be improved by
creating indexes

Space
Requirements

Can be relatively
small if historical
data 1s archived

Larger due to the
existence of
aggregalion structures
and history data;
requires more indexes

than OLTP




Backup religiously:;
loperational data 1s
critical to run the

Instead of regular
backups. some

. environments may
Backup and business. data loss . . )
Recover is likely to entail consider simply
Y > RSN reloading the OLTP
significant monetary
- data as a recovery
loss and legal
method

liability




Data Mining

Data Mining eivai n npoonabeia eEaywync knowledge ano pia database.

To Data mining aoyoAcital pe Tnv e€aywyn HoTiBwy (patterns) ano peyala
ouvoAa data. Xpnoiponoiei peBodouc ano artificial intelligence, statistics kai
database management.

Ta OLAP kai Data mining xpnaigonoiouvTal yia Thv eniAucn diapopeTIKoU
gidouc npoBAnuaTwyv avaluonc:

Ta OLAP napeyouv aBpoiouata dedopevwy (data) os ouvduaouo pe povTeAa
yid va Kavel kanolo projection r simulation.

n.x. Ta OLAP &ivouv anavTnoei¢ 0 epWTNHATA ONWC:

Mwc ATAv ol NWANCEIC AUTOKIVATWY TO TEAEUTAIO TPIKNVO AUTOU TOU ETOUC
OUYKPIVOIEVEC |IE TO AVTICTOIXO TPINVO MOoU NPonyoULIEVOU £TOUG?

Mola eival n npoBAewn via TIC NWANCEIC AUTOKIVATWY TO EMNOKEVO TPIKNVO?



To Data mining avakaAunTel kpuga patterns oe data.

Data mining AsiToupyei og eninedo AenTopEpelac avTi og eninedo
abpoloudTwV.

n.x. To Data mining divel anavTnon os epwWTNOEIC ONWC:

Molog eival niBavo va ayopdoel auTokivnTo TO EMOKEVO TPIKNVO Kal noia ival
TA XAPAKTNPIOTIKA auToU TOU ayopaadTn?




OuaoiaoTika Ta OLAP kai data mining ocupnAnpwvel To eva To aAlo.

» n.X. To OLAP pnopsi va avadei&el eva npoBAnua oTic NwAnoeiq
AQUTOKIVATWY OE €VA OUYKEKPILUEVO VOUO.

» Data mining Ba pnopolUoe va xpnoigonoinBei yia Tnv KaAUTepn
KaTavonon Tn¢ KaTavaAwTIKAG CUUNEPIPOPAC TwV NiBavayv ayopasTwyv
O€ AQUTNV TNV NepIoxn.

» Enionc Data Mining 6a pnopouce va xpnoigoromnBel  yia va
TautonoinBouv oI  ONUAavTIKOTEPEC napaueTpol  (Kpitnpia) nou
ennpealouv TIC NWANCEIC AUTOKIVATWV KAl autda Ta Kpitnpia 6Ba
pnopoucav va xpnaoigonoinBouv yia va dnuioupynBei eva povtelo oTo
OLAP.




Av kal Data mining kar OLAP eival idia and Tnv anown oTI Xpnoiponolouy data
yla TNV anokTnon Tng andaiToupevne nAnpo@opnonc, n Kupia diagopd Toug
MPOEPXETAl ANO TOV TPOMO Mou Xpnolponolouv Ta data.

» Ta OLAP tools napexouv multidimensional data analysis kal napgyouv
aBpoiouaTta dedopevwy.

» Ev avtiBeoel To data mining enikevTpwveTal oe ratios, patterns kai
influences oe eva cuvoAo dedopevwy.




Ta OLAP agpopouv aBpoiopata dedopevwv ano noAlanAec databases oe
ouvBeTouc tables. Ta OLAP tools aoxolouvTal e aBpoiouaTta dedopévwy.

» OLAP punopei va napaoyel nAnpo®opnaon yia TIC NWANCEIC PIAC ETAIPEIAC
ava Vopo.

» To Data mining pnopei va napdaoyel NANpo@opnon yid TOUC NapayovTeC
nou ennpealouv TIC NWANCEIC TIC €TAIPEIAC AvA VOPO. AMO auTn Tnv
anoyn To data mining dev eivar aBpoiopa dedopevwyv aria diaipeon
auTwV O€ unokatnyopiec avaloya Ta 101aiTepa XaApaKTAPIOTIKA ToU
kaBe unoguvoAou.

OLAP kai data mining databases ocuxva anoBnkevovTal oe €1dikoUc servers
nou enovopalovTal data warehouses

Ta data warehouses pnopouv va OlayeIpIOTOUV TO TEPAOTIO WHeyeBoC
dedopevwy nou napayovrtal ano T1a OLTP systems.




MoAAEc OLAP tools BaoilovTal ot fact tables.

n.x. Mia cuvaAlAayn oe super market Ba pnopouoe va anoTunwBei wc:

Sale (market_id, product_id, time_id)

Onou: market_id, product_id, time_id eival ol diaoTaoceic Tou nivaka (table)
market_id: avTinpoownevel cuyKekpipevo super market

product_id: npoiov

time_id: xpovog ayopac




AuToi o1 nivakec (fact tables) pnopei va BswpnBouv wc N-dimentional data
cubes (3-dimentional oTo cuykekpipevo napaderyua)
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O1 dimensions evoc fact table pnopouv va avaAuBouUv nepaiTéEpw PHECW £VOC
dimension table.

Fact table:
Sales (Market_id, Product_Id, Time_Id)

Dimension Tables:

Market (Market_Id, City, State, Region)
Product (Product_Id, Name, Category, Price)
Time (Time_Id, Week, Month, Quarter)

Marlket /

Sales Product




The CUBE operator ypnoipgonoleitar ouyva yia va npodnoloyioel aBpoioupara
(aggregations) oe oAec Tic dimensions evoc fact table Ta onoia anoBnkevovTal
Vid va eniTaxuvel eAAOVTIKA queries.

Source Daia
' (SQL Server)




'Evac multidimensional cube cuvdualel dedopeva anod diIaQopec Nnyec Kal
anoBnKeuel TNV OXETIKN NAnpogopia e TPOMO WOTE va €ival Xpoidn yid Toug
ENIXEIPNHATIKOUC oKomnouc.

Disparate Data Sources

- OLTP Database )
Datamart/ OLAP Cube

Data Warehouse

d

-|| Excel Spreadsheels

e

e =
- Access Database

- Text Files _,/

ey




Drilling Down ka1 Rolling Up

O1 dimension tables dnuioupyouv pia iepapyia (hierarchy):

market_id —=> city—=> state—> region

» EkTelovTac queries nou KivouvTal Npoc Ta Kavw lepapyika (n.y. ano
region oz city) n diadikacia ovopaletal drilling down.

» EkTelovTac queries nou KivouvTal Npoc Ta Navw Iepapyika (n.x. ano
market_id oe state) n diadikacia ovopaleral rolling up.




Region

Sales variance

Africa 105%
Asia 57%
Europe 122%
North America | 97%
Pacific 85%
South America | 163%

Drill-down
(Group by Natjon)

Nation Sales variance
China 123%

Japan 52%

India 87%

Singapore | 95%

Roll-up
(group by Region)




