[image: image1.png]Yacte VIIL IIpuHINIBI HOCTPOEHIS CIICTEM,
OPHEHTHPOBAHHBIX HA AHAJIN3 TAHHBIX

1. OLTP-clcTeMbI Decision Support System - verogexo-mautiunnoLit
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Xpanunuuie oannvix (Bill Inmon) — npedmemno-opueHmupoeanHuiil, uHmMepuposaHHoLil, NPUGA3AHHDL I
KO GpeMeHIl 1l HeuzMeHseMbl il HABOp OAHHVIX, NPeOHABHAUCHHDLI 0N NOOOCPIHICKI NPUHAMIUA PelieHLil
BasoBble TPeGoBAHNA K XPAHILTHIY JAHHBIX:

- OpueHmayuA Ha npedMemnyio obnacn.

- UHMEZPUPOCAHHOCTID U GHYINPEHHAS HENPONIIGOPEHUGOCTHY.

- pUEA3KA KO GpemeHil.

- HeU3MEeHAEMOCTD.

- 11000ePXHCKA GbICOKOT CKOPOCHI NOTYYEHIUA OAHHOIX 13 XPAHUTUULA.

- GOBMOJICHOCHIL NONYUEHIIA I CPAGHEHUA MAK HAZbIGACMbIX cpe308 dannvix (slice and dice),

- NOTHOM(A Ul OOCTHOBEPHOCTIL XPAHUMBIX OGHHDLY,

N R Kamezopuu 0anuuix:
- 170()()(_’1)}!(‘7\'(7 KauecmeeHHo20 npotjeccd nononHe A OAHHDIX.

- JeTalbHBE,
- arperupoBaHHbIe;

Mene ukep XpaHuiiLa /@ - METaJIaHHBIS.

Herounx Huerpymenmn -Acpecuposanvre
oneparuBIbIx renopann QaHHDIE:
Aanmbx 1 rron
Merazansie y6oro - AU TIBHEIE,
Menezxcep oGoGuennpe | MeHeReD .
sarpysxi e sanpocos @ - IOy I THBHELE,
Herounk Yacnio - Hea [T THBHbIE.

onepatumibix oGobuerBE Mnctpymens Uro?
asmbx 2 OLAP 4’

Heranuawe e K1o®
annbic .
[ — Izme?

Meneskep xpanunuia —* Korma?
Mcrounnk MHCTpYMeHTHI .

onepatuBibix Data Mining — Iovenmy?
JIAHHBIX 3

MemaoanHsle — CBeIeHIIS O JAHHBLX, 3
B XPAHIIIIIE JAHHBIX

PAHIIMBIX
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ETL-nponecc: ”3“7‘—1”‘3””‘3 (Ex”l”“"””)‘ [ Obobuenue danwoix (aggregation)
npeopaszocanue (Iransformation) ————» Ilepecoo suavenus (value translation)
sacpysxa (Loading) > Cozdanue noneii (field derivation)

TIpoGaemsl owHeTHN AAHHBIX: L Ouucmra oannvrx (cleaning)
Yposens aueitku maodauys

. Opgpocpaduyeckue onubru
. Omcymemeie OanHbIx

~

w1

. Duxmuenvie 3HaveHA

4. Joauvecki HegepHble 3HAUEHIA
5. Baxoouposanmvie snavenis
6. CocmacHule 3HaueHs
Yposens sanucu
Yposenv maoauyv 6asvr OanHLIX
1. Hapyuienue yruxamwHocnt.
2. Omeymemaie cmanoapmos:

2.1 oybrupyiowgue sanucu:  empl = (name="John Smith”,

emp2 = (name="J. Smith”,...);

2.2 npomueopeuusvie sanucu:  empl = (name="John Smith”, bdate = 12.02.1970);
emp2 = (name="J. Smith”, bdate = 12.12.1970);

Yposens oounounoit 6asvt danHvIX
Yposenv mroscecmea 6as 0aHHbIN
1. Paznuuue cmpyxmyp 6a3 0anHoix
2. Q0unaxoevle HAUMEHOBAHUA PA3HBIY AMPUBYMOE 8 Pa3HbIX BaA3aX OAHHBIX
3. Pasnuunoe npedcmasneniie 00UHAKOGIX OAHHDIEC 6 PABHLIX BA3GX OAHHDIX |
4. Pasnuunas kiaccu@urayus snemMenmos é pazHolx 6azax OaHHbIX |
5. Pasnuunas epemenHasn spadayis OaHHbIX @ pazHblx 6a3aX OAHHbIX |

6. Pasnuunvie 3HAUeHUA KTIOYEBbIX 3HAUSHUIT, UOSHMUDUYUPYIOUjUe 00UH 1t MO Hce 0bbeKn
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1. IIpomeaypsl, BbINOTHSACMBIE HAX II. HHTerpamns JAHHBIX H3 PA3IHUYHBIX HCTOTHHKOB
0TJeJTbHBIMH HCTOMHHKAMH JAHHBIX JAHHBIX :
PacrmeneHe aTpudyIoB ComocTaBneHIe JAHHBLX, OTHOCSIIUXCA K OJHOMY 3JeMEHTY
TIpoBepka JOIMYCTIMOCTIL II HCIIpaBlieHnle  CTILAHIe 3armicett
CraHgapTIrsarrs VckmoueHIe qyGmKaToB

Tloaxoasl K NMOCTPOECHHI0 XPAHHTHI TAHHBIX
1. HOCT])OQHID'[ XpaHHIHII JAHHBIX € HCIOIb30BAHHEM NMPOrPaMMHBIX IPOAYKTOB

1.1. Kpocc-niat(opMennble HHCTPYMeHTAIbHBIE cpecTBa (DataStage or Ascential Software)
Mainframe DataBase ERP ComplexFile
Ms Oracle SAP R/3 FTP
DB2 Informix PeopleSoft

ADABAS Sybase o
VSAM MS SQL Server

1.2. BayrpuniatdgopMeHHbie

Extraction 1) DTS (Data Transformation Services)
2) IBM Informix Red Brick® Warehouse

Transformation 2. Co3xaHie XPAHILIHIN JAHHBIX €3
HCIOJIB30BAHNS CHeNHATIBHpoBanHoro I10
IyTeM HANHCAHHS 0PHIHHATBHBIX HPOTPAMM.

Loading

DataWarehouse

L
L

Business
Intelligence Tools
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OLAP-n1exH0102UA — 3110 MEeXHONO2UA KOMIIEKCHO20 OUHAMIUYECKO20 CuHmesa, aranuza i KOHC‘OJH()(U[HH
60.7b71111x 06‘1}{_’.’”06 MHOCOMEPHLIX OaHHBIX
Tect FASMI:
Fast (6vicmpoii) — IPeIOCTABIIEHIIE TTONB30BATENIO Pe3yIbTaToB AHAMII3A 3a IIPIIEMIEMOe BPeMT,
Analysis (axaniz) — BO3MOKHOCTB OCYIIECTBIIEHILT OG0T O JTOTTUECKOTO II CTATICTIMeCKOTO aHaI3a, |
Shared (pazoensemoii) — MHOT OTIOJIB30BATeNEBCKINT JOCTYI K JAHHBIM C ITOAAEPAKKON COOTBETCTBYIOMIIX
MEXAHII3MOB GIIOKIIPOBOK I CPEJICTB aBTOPII30BAHHOIO JOCTYIIA,
Multidimensional (vxozomepHoii) — MHOTOMepHOE KOHI[ENTyanbHOe IIpeicTaBIeHIle JaHHbIX,
Information (ungpopmaiuu) — BO3MOKHOCTB 0OPAIIATECS K OGO HYAKHOIT IH(POPMAIIII He3aBIICIIMO
0T ee 00BbeMa Il MeCTa XPAHEHIIS.

OLAP = MHoromepHoe npeicrap.ienne = Kyo
1. MHoroMepHoe npecTaBIeHHe TAHHBIX — CPeJICTBA
KOHEUHOT 0 TTONb30BaTeIL, 0GeCIeUIBAOIIIIe MHOT OMEPHYIO
BII3yaIII3ALIIIO 1 MAHIITY IPOBAHIIE JAHHBIMIL,
2. MHoromepHast 06padoTKa — cpeICTBO (HOPMyIIIPOBAHILT
MHOTOMEpPHEIX 3aIIPOCOB;
3. MHoromMepHoe XpaHeHHe — CpeJIcTBa (II3IrIecKoil
OpPTAHII3ALII JAHHELX, 00ecIIeuNBaroIIre ek THBHOe BBITONHEHIIe MHOT OMEPHBIX 3aIIpOCOB.

Ipeanpustne  McnoaHuTenn BpeMn Tom Henens

| | All (Mp)

Tlonpassienenne M Kxapﬂm Country (Ctpana)
| SMEpeHRA State (I1ItaT)

Otzer Mecsm City (Topom)
| Store (Marasm)
. N Hanpasaenns
Crysauyit KOHCOJTHTAITHI Henn

JIaHHBIX
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CoanancupopanHas Hepapxus (balanced)

HecoaancHpoBaHHAs HePapXHs
(unbalanced, Parent-child hierarchy )

Andrew Fuller

Nancy Davolio | | Janet Levering Margaret Steven Buchanan| | Laura Calahan
Peacack Typetila hera

Michael Suyama Annel]odswnnhl Robert King |

OLAP-onepanun:
- ceuerue (cpes — Slice) - nodmmnoscecmeo cunepxyba c
PUKCUPOGAHHDIM ZHAYCHUEM UZMEPEHUT;
- gpawyenue (Rotate) - usmerene nopaoxa npedcmac-
nenua usmepeHil;
- xoxconuoayua (Drill up) — o6obuyaroujue onepay;
- onepaiua cnyexa (Drill doun) - omoGpascenue

100pobHLIX ceedeHuil (onepaiyua obpamHas KoHconuoayui);

- pazbuenue ¢ nosopomon (Slicing and dicing) -
npedemaagneniie OAHHbIX ¢ PA3HLIX MOYEK 3PEHUA.

Knaccnpurannsa OLAP-cpeacTs:

- xnuenmexiue OLAP-cpeocmea (StatSoft, SPSS,
Microsoft Excel 2000);

- OLAP-cepeepa (Oracle Express Server, IBM
Informix MetaCube, IBM DB2 OLAP, Arbor
Essbase, IBM Informix Red Brick, HighGate

Project Sybase, Microsoft SOL Services 2000
Analysis Server);

- DOLAP (Desktop OLAP):

BusinessObjects
PowerPlay xovnanuu (Cognos)
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MHOTOMepPHBIIT (MOLAPfI\Iultidimensioml OLAP) pemuom{i}ﬁ (ROLAP - Relational OLAP )
MOLAP (Multidimensional OLAP)

JocTonHcTBA HepocraTtkn

Bricokasd NpOH3BOJNTENBHOCTE He n03B0n410T padoTaTh ¢ GOMBIINMH Ga3aMH JaHHBIX

BonbImoe YHCI0 BCTPOSHHBIX (PYHKIIIT He»( )eKTHBHO IICTONb3YI0T BHEIMHIOK MaMATh

MOLAP-cepBepa: Oracle Express Server ¢upmwr Oracle, IBM Informix MetaCube, IBM DB2 OLAP
ROLAP (Relational OLAP)
OLAP-cepsepa: /B Informix Red Brick, Sybase HighGate Project, Microsoft SOL Services 2000 Analysis
Server
Cxema “3pesma” (star schema): Tadmina (axToB (fact table), Tadmime! m3meperii (dimension tables).

Tabmya nokynarenei Tabnmua dakioe Tabnvya nocraewukoe

Tunel paxron

- (l)ﬂKIH-. CBA3aHHBIE C Knrow "Mokynarens” —LKMN “Mocraewk" KoM "Mocraewmk”
Tparsakmri (Transaction facts); Knio “Nokynarens"

Onkoaiwe norynatens ; N Onwoanne nocTarura
- (paKTBL CBS3aHHEIE C (MOMEH- Ko Hacenen mpwrrs | |10 “TRORNY
TAJBHBIMII CHIIMKAMID) (Snapshot OnMoaHe Hac. nywiTa Ko Theprod
facts); Knkou "Pernon Konuvecieo Tafnua nepuogoe TaBnuua npogykroe
- (baKTBL CBS3AHHELE C BIIEMEHTAMIL |OMoaKHe penons Lewa 32 edumudy Ko "Neproa® kv "Mpoayr®
mokyMeHTa (Line-item facts); Kniov *Tooyaapome Cwounocms

Onwoane NPoayrTa
Kniow "Kareropua®
Onicanme KaTeropum
Kniow "Mponseoantens"
Onicakine npostopnTens
Koa ypoena

Onmeanme rocyaapetea

- (l)ﬂKH)L CBSI3aHHBIE C COOBITILSIMIT
Ko ypoena

11 cocTosHIeM o6bekTa (Event or
state facts).





[image: image8.png]Mopemn xpannamma ganabix. ROLAP (Relational OLAP)
Cxema “cHexnHKa” (snowflake schema) > fetamrsarqis aTpidyToB B OTAETBHBIX TaGIIIIAX MI3MePeHIIT
-> CO3IaHIle OTAEeBHEIX TaOMII| (PAKTOB AT BCeX BOBMOKHELX

COUeTAHII ypoBHell 000G pas3IIHBIX H3MePeHIIT
Tabnuus HacenenHe X -

Ta6nuya nokynareneit Tabnuy, azpore
Ta6nuus nokynareneis P Ta6nuuya pervoroe Ta6nuua rocyaspore
Ko "MNokynarens " Kniod "HacenenHe i1 Kntow "Pervon™ Kmow "Focyaapcreo”
KT
Onmcawune noxynatena Onucanme Hacen. nywx Onmcamune pernona Onucanne rocyaapcTea
Kniou "Hacenennui mywxrt Kniou "Permnon” Kniou "FocyaapeTeo”
Tabnuua baxroe Tabnuua daxroe Ta6uua baxroe Tabnuus daxroe
(noxynarenu) (H3cenerHE 1e NyHKTE1) (peruoke1] rocygapcrea
Knrou "MocTasuumk” Knrow "MocTasuwmk" Kniou “Moctasuwmk" Kniou "MocTaswmk”
Kniou “Mokynarens Kniow "Hacen. mykr" Kniou "Pervon” Kmou "locyaspcreo”
Knrou “Mpoayxr” Ko "Mpoayxr” Knrou “Mpoayxr™ Knrou "Mpoayxr™
Knros “Meproa” Knou "MNeproa” Knros "Meproa” Knrou "MNeproa”
Konusecaeo Konusecmeo Komusecmeo Konusecweo
Ligna 32 edunuwy Ligwa 32 edunuwy Lina 32 edunuwy Liwa 33 edunugy
Cmousocas Cwousocars Cmousocas Cwousocars

Tpunvep: TOMYUITE Cpe/IHIe 00beMEl IPOJAK TOBAPOB KaZKJ0T 0 IIOCTARIIIIKA C Pa3OIBKOif o
TIOKYTIATe LM II IO MeCsIIaM.
Select ﬂ\'g(KOﬂll‘lECTBO). TIOCTABIINIK, ITOKYMATENb, MECAL
from Tadmuua pakToB, TaGMNIA MOCTABIMUKOR, Ta0/IIA MOKYHATETel
where TabIHLA (l)ﬂl\'TOB.l\'O,‘Jil'IOCTﬂBH.ll“\'ﬂ = TaGJIHIA MOCTABIIHKOB. KOJ_ToCcTaBIIHNKa
and Tadmmua GaKToB. Kofi_MOKyMaTend = TaGlIIA MOKYNaTeNell. KoJ_MoKyHaTemnst
group b} TIOCTABINNK, MOKYIIATENb, MECAL
order b} TIOCTABIINK, NOKYMATENb, MECALL
JMoctonncTsa ROLAP:
- pasMep XpaHILIIA He SBIAeTC TaKIM KPIITHYHBIM TapaMeTPOM, Kak B ciryuae MOLAP.
- BHECeHIIe II3MeHeHIIT B CTPYKTYPY H3MepeHIIii He TpeGyeT (irsirdeckolf peopraHm3am 6asbl JAHHELX,
PaasHsIii HegocTaTok ROLAP — MeHBIIAs IPON3BOAIITNBHOCTE.
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T'nopugaas mogenas (Hybrid OLAP, HOLAP) - Media/MR komnanuu Speedware

Pacmmmpenns aspika SQL g OLAP-anaamsa JaHHBIX

OcodeHHOCTH 06PadoTKH JAHHBIX B Xofe OLAP-anamm: RISQL (Red Brick Intelligent SQL):

- COPTIIPOBKA JAHHBIX, - AIIa30HEL,

- XPOHOTIOrYecKIe MOoCTIe0BaTeIbHOCTI, - epeMeIleHIe HTOTOB I CPEHIIX,

- CpaBHEHIIE C IITOr OBBIMII JAHHBIMIL - pacueT TeKyLIX HTOT OB II CPe/THILK,
1. IToIyuITh 3HAUEHIIS eKeKBapTATbHEIX 00BeMOB IIPOJaK - CPABHIITETBHEIS KO(IIIIEHTEL,
JULT OT/IeIeHIIs KOMITAHIIIL, YKa3aB OOMIIIT HTOT ¢ JAHHOTO - IIPOMEKY TOUHBIC IITOT,

TOfia I I0 TeKYIIero MecsIia. - ACKOMIPOBAHIIC.
Branch_sales (oTnenenne_KoMnaHmnm, KBapTaJ, Keapran | ExekBapTanbHbii | CyMMApHELT 00beM
00BbeM_NIPOIaK_3a_KBAPTAJ) 00beM MPoJaK | MPOAAK ¢ HAYANA rofia

Select KBapTall, 0GbeM_Mposiask_3a_KBapTai,

Cume (oGbemM_nposax_3a_kpapTan) as Year-To-Date ! 960000 960000

from Branch_sales where oTnenenne_xommanmn = “B3™; 2 1290000 2250000

) . - N aC CoF
2. TTomyumTh 3HAUEHILS eKeMecIHBIX 00beMOB 4 2000000 4250000
TIPOJAK I OTAENEHIT KOMIIAHIIN A1 IePBhIX - - -

P - 1 P v 5 1500000 5750000
IMeCTII MecsIeB Oe3 yueTa Ce30HHOII coCTaBILIomIel.

Branch_sales(oTxe ieHile_KOMIAHHIL MeCAM, | Mecay | ExeMecau- 3-MeCAUHOE 3-MeCAUHOE
00BbeM_NIPOXaK_3a_Mecsii) HbliT 00beM CKOIb3AIIEE CKOIb3AIIEE
Select Mecan, 00beM_Mpojak_3a_Mecall, Npojak | cpefiHee 3HAUEHHE | CyMMApHOE 3HAUEHIIE
Movingavg (oobemirfpoqa K_3a_Mecal) 1 210000 ~ ~
3-Month-Moving-Avg,
sum (0GbeM_Tposiask 2 350000 - -
‘ as 3-Month-Moving-Sum 3 400000 3200000 960000
from Branch_sales - - -
where oTenenie_KoMmanmi = “B3’ 4 420000 390000 1170000
440000 420000 1260000
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