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XpaHunuiie — KOMNOHEeHT BI

XpaHunuiye
AaHHbIX

/

UHpacTpykTypa

NHCTpYyMEHTHI
N3BneYeHus,
npeobpasoBaHus
N OYUCTKMN JaHHbIX

CpeacrBa KOHe4YHOro
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NHCTpyMEeHTbI NHCTpyMeHTbI [MpunoxeHus
agMUHUCTPUPO- Business Business
BaHWUA Intelligence Intelligence
XpaHunuwia

BUTpWHBLI faHHbIX

>

[Monck 3akoHOMepHOCTEN




MecTto xpaHunuwa B uHdpopMmaLMOHHOMU
TeXHONOrMu NogAaepPXKN NPUHATUA peLUeHNN

" CucTtembl noanepXKKu NPUHATUA peLleHun

f

AHanumudeckue npunoxeHus (B |

OLAP( WAL Mmutaums Heuetkue Nepapxus OKOHOMETPUK S
MHOXecTBa OTYeTLI

Xpanunuwe (Data Warehouse)

}

UHTennekTtyanbHble

UHTEepdencol
Cuctembl KopnopatuBHble KnneHT-cepBepHble
nnaHMpoBaHWs NHPOPMaLMOHHbIE NPUNOXeHUs
pecypcos (ERP) cuctembl (CIS) («TOHKME KNUEHTDIM)




PacxoxpneHus B TpeOOBaHUAX K
XpaHeHUo AaHHbIX B Bl n X1

TpaaguuuoHHbIE JaHHBIE,
xpanumsie B b/]

JJaHHBbIE 1JI NPUHATUHS PelleHUn

JleTanmnu3upoBaHbl

O000111eHBI TUO0 OYHUIIIEHBI

TOYHBI B MOMEHT JIOCTYIIA

[IpencTapistoT 3HAYEHUS HA YKA3aHHOE
BpeMs

MoryT KOppEKTUPOBATHCS

He koppekTupyrorcs, eciu BBEJICHbI B
XpaHuiuuie

TpeboBaHus K cmocobaM AajabHEHIIeH
00pabOTKH BBISICHSIIOTCS 3apaHee

TpeboBanus k cmocobaM AajabHEHIIeH
00pabOTKH HE UMEIOT TTEPBOCTEIIEHHOTO
3HAYEHUSI

CTposiTCSl Ha OCHOBE OOBIYHOTO IIUKJIA
pa3pabOTKU CUCTEM

CoBepIieHHO UHOM ITUKI pa3padOTKu
CUCTEM

YUyBCTBUTENBHBI K
MPOU3BOAUTENBLHOCTU b/ 1 moaTOMy
MPEIBSABISIFOT K HUM JKECTKUE
TpeOOBaHUS

Msirkue TpeOboBaHUS K
MIPOU3BOUTEIILHOCTH b/]




[MpooonmxeHue Tabnuubl

OOpabaTeIBaeTCsi OIMH DJIEMEHT
JTAHHBIX 324 OJIMH 3aMpocC

OO6pabaTeIiBaeTCs MHOXKECTBO
AJIEMEHTOB JaHHBIX 32 OJIMH 3aMpocC

YpasigroTCs TpaH3aAKIUAMUA

YIpaBIAOTCS AaHATUTUYECKUMU
3arpocamu

OpueHTUpOBaHbI HA MPUI0KECHUS

OpHeHTUPOBAHbBI HA AaHAJIU3

Bricokas cTeneHb HJOCTYIIHOCTH

OTHOcCHUTeNnbHAs HOCTYIIHOCTD

KoHTponupyercs eJIOCTHOCTh BCEX
JTAHHBIX

KoHTposmmpyercs 1eJI0OCTHOCTD
ITOJIMHOKECTBA JaHHBIX

JlanHbIe HE N30BITOYHBI

JlaHHbIC N30BITOYHDI

Craruueckass CTpPyKTypa,
IIPOM3BOJIBHOE COACPIKAHUE

['ubOkas cTpykTypa

MaccuBbl JaHHBIX PEIKO HUCITONB3YIOTCS
B IIpoliecce 00paboTKu

MaccuBbl JaHHBIX IITUPOKO
HCTOJIB3YIOTCS B Mpoiecce 00padboTKu

[TonaepKuUBaKOT €XKEIHEBHBIE ONEPALIUU

[TonaepKMBaAKOT NEPUOAUUECKUI
aHaJIn3




llosaBNeHune XxpaHunuiy
Bbi3BaHO, ABYMHS
NnPpUYNHaAMM:

e aHanNUTM4eckasi pabota ¢ gaHHbIMK B X[
(cneunannampoBaHHbIX bJ]) He cka3biBaeTcs Ha
Npon3BoaANUTENBLHOCTU OCHOBHbLIX B/1;

* aHANUTUKN N PabOTHUKM yripaBrneHnst MOryT NONMHOCTLHO
OPUEHTNPOBATLCA Ha cneunann3npoBaHHbIe XpaHunuuia B
pexume "Yto, ecnn...".



[loyemMy Henb35s1 UCNOSNL30BaThb
TpaauuuoHHble Bl B npouecce NnpUHATUA
peweHnn?

* He[JOCTOBEPHOCTb AaHHbIX;

* HN3Kasa NPOU3BOAUTENBHOCTb NPU HECTAHAAPTHbIX
3anpocax;

* HEBO3MOXXHOCTb Npeobpa3oBaHMA pa3HOPOAHbIX AAHHbIX,
TaK Kak OHM 4acTO HE UMEKOT METOK BPEMEHM.

[Mpobrniembi Npyn NOAroTOBKE OTYETOB BO3HUKAIOT M3-3a TOrO,
4TO:

*TPYOHO NOHATDL, rAe HaxXoaATCA AaHHbIE, Heobxoaumble ans
aHalrim3a n nNpnHATNA peLueHunA,

« 0oNbWMHCTBO b/l opMeHTUPOBaHO TOMNLKO Ha CTaHOAaPTHbIE
3anpochl;

* HY>XKHO NpuBNeKaTb NPOrPaMMUCTOB 4151 BbINONHEHUS
HecTaHOapTHbIX 3arnpPoCoB.



OnbIT ucnonb3oBaHus bl

[logBoast UTOrM, MOXKHO OTMETUTbL, YTO, HECMOTPSA Ha obunue
OaHHbIX, BO3MOXXHOCTEN UX cbopa U XpaHEHUS, OpraHn3aLnm
00 CMX NOP UCMbITbIBAOT Cepbe3HbIN HEOOCTATOK B
NHpopmaumnm, HeobxoamMmon Ana NPUHATUS PELLEHUI,

« CyLiecTBytoume cuctemMol cbopa n 0b6paboTku
KOpNOpaTUBHLIX AaHHbIX B NPUHLMNE HE MPUrogHb! ang
ncrnonb3sosaHuda B NINP. [JaHHbIe pa3HOTUMHLI U
pacnpeneneHbl Kak BHYTPU opraHmsaunm, Tak 1 3a ee
npegenamu. Jlvmuam, npmHnmatrowmm peweHus (J1IN'P) u
aHanmMTmMmKkam NpuxoamnTcs NPUHMMaTL PeLLEeHNS He TOMbKO B
YCINOBUAX HEMOMHOW, HO 1 3a4acTyo HE4OCTOBEPHON U
npoTmBopevnBson MHpopmaunmn. K Tomy xxe He Bcerga
yaaeTca nony4vnTtb Tpedbyemyo nHpopmaLuuo BO BPEMS U B
HarnagHoMm Buae. B pesynbraTe - HeygaydHble pelueHus.



BbiBOA U3 OnNbiTa UCNOJNTb30BaHUA
b

*Bo3HMKaeT HeobXoOMMOCTb B
TEXHONOIMMSX, MO3BONAOLLMNX
aBTOMaTU4eCcKn cobunpaTb AaHHbIE
N3 pasrnnyHbix 6a3 JaHHbIX, CUCTEM
00paboTKM AaHHbIX, COrnacoBbIBaTb
N 00bbeanHATb B MPEOMETHO-
OPUNEHTUPOBAHHbLIN doopMmar,
KOTOPbIN HYXXEH aHanmMTukam.



TpeboBaHuA K XpaHunuwiam
AaHHbIX ANA pyKoBoAsLlero
cocTaBa M aHariIMTUKOB

« X[l 0OMKHO ObITb NPEeAMETHO-OPNEHTUPOBAHHBLIM,
NHTErpMpoBaHHbLIM, NpeaHa3Ha4YeHHbIM AN
noaaepXXKm NPUHATUA peLLEHNN.

« XpaHunuiie npeactaBsnsaeT cobon Takyto cpeay
HaKoOMNMEeHNs AaHHbIX, KOTOpas OoNTUMU3NPOBaHa Ans
BbIMOMHEHUSI CNOXHbIX aHaNMTUYECKNX 3arnpoCcoB
yrnpaBneH4YecKoro nepcoHana.

e 3TN 3anpocbl MOTyT ObITb AOCTATOYHO
nHaMBUAyanbHbl NS KaXOoun opraHnusauun, Kaxagoro
nogpasgeneHus n gaxe otaeribHOro aHanmTumka.



OCHOBHbIe cocTaBnALWME
XpaHunuiia AaHHbIX:

‘pegMeTHass OPMEeHTUPOBAHHOCTb;

*HTErPMPOBAHHOCTb (LLENMOCTHOCTbL U
BHYTPEHHAA B3aMMOCBA3b);

*BpEMEHHAas MPUBA3KA;

*HepaspyLLaemMast COBOKYMHOCTb
OaHHbIX.



[lpeameTHan
OPUEHTUPOBAHHOCTD:

* JlokanbHble 6a3bl AaHHbLIX coaepXaT merabanTbl MHOpMaL UK,
abCONTHO HE HYXXHOW NS aHanu3a (agpeca, NovToBbIe
NHAOEKCHI, M OEHTNdMKaTopbl 3anucen u ap.). NogobHas
NHdopMaLKMA He 3aHOCUTCA B XpaHUNULLE, YTO OrpaHNyYmnBaEeT

CNeKTp paccMaTpmnBaemMblX JaHHbLIX NP NPUHATNN peLleHnA 0O
MWHUMYMa.



MHTerpnpoBaHHOCTLb
(ULeNOCTHOCTb U BHYTPEHHASA
B3aMMOCBSA3b):

*HecmMoTps Ha TO YTO AaHHbIe Morpy»akTcd 13
Pa3NnUYHbLIX NCTOYHUKOB, HO OHM 0ObeAUHEHbI eOUHbIMU
3aKoHaMn MMeHoBaHMs, cnocobamn namepeHus
aTpubyToB 1 Ap. ITO UMEET DONbLLIOE 3HAYEHNE AN
KOpnopaTtuBHbIX OpraHus3aunmn, B KOTOPbIX
OOHOBPEMEHHO MOIYT 9KCMNyaTUpoBaTbLCS pasnmnyHble
N0 CBOEN apPXUTEKTYPE BblYUCIINTESIbHbIE CUCTEMBI,
npeacraensgloLle oguHaKkoBble JaHHbIe NO-pPa3HOMY.
Hanpumep, MOryT ncnosib3oBatbCA HECKOJIbKO
pasnn4yHbIX popmMaToB NpencTaBneHna gaT unm oauH u
TOT e NoKasaTtenb MOXET Ha3blBaTbCA NO-Pa3HOMY,
Hanpumep, "BeEPOATHOCTb AoBeaAeHUA MHdopmauun' m
"BEepPOATHOCTb Nony4yeHua nHpopmauun". B npouecce
norpy>xeHmns NnogobHbIE HECOOTBETCTBUSA YCTPAHAKTCS
aBTOMaTU4eCKN;



BpeMeHHasa npuBA3Ka:

« OnepaTmBHblE CUCTEMbI OXBaTbIBAOT HEDOMBLLOW MHTEPBAT
BPEeMEHMU, YTO OOCTUraeTcs 3a CHET Nepmognyeckoro
apxXmBMpoBaHUA gaHHbIX. DW, HanpoTUB, COAEPXUT
NCTOPUYECKME JaHHblE, HAaKONMEHHbIE 3a OONbLLIOW MHTEPBATT
BpeMeHU (NATb—CeMb NET);



Hepa3pywaemasn
COBOKYMNHOCTb AaHHbIX :

* Mogudomkauma AaHHbIX HE MPON3BOAUTCS, MOCKONbKY MOXET
NPUBECTU K HAPYLLUEHMIO NX LIENOCTHOCTMN.

* [Mockonbky He TpebyeTcss MUHUMU3NPOBaTb BPEMS
MOrpy>XeHus, To CTPYKTYpa XpaHUnuLLa MoxeT ObITb
onTUMMU3npoBaHa anst 0bpaboTkm onpeaeneHHbIX 3anpocoB,
4YTO JOCTUraeTcs 3a CYeT AeHopManuaawumm pensumMoHHON
CXeMbl, MpeaBapuUTErIbHOro arperMpoBaHns 1 NOCTPOEHUS
COOTBETCTBYHLIMX MHOEKCOB.



OcobeHHOCTU XpaHUnNuLY
AOaHHbIX:

«  XpaHunuuia gaHHbIX cogepXXat MHdopMaLuo, cCobpaHHyo 13
HEeCKONbKUX ornepaTtmnBHbIX 0a3 gaHHbIX. XpaHunuuia, Kkak
NpaBuo, Ha NOPSAoK bonbLUe onepaTMBHLIX 6as, 3a4acTyto
nmesi 06bEM OT COTEH rMrabanT 40 HECKOSbKUX TepabaurT.

« Kak npaBuno, xpaHuUnuule AaHHbIX NoaAepXnBaeTcs
He3aBMCUMO OT ornepaTMBHbIX 0a3 JaHHbIX OpraHM3aumu,
MOCKOMNbKY TpeboBaHMA K (PYHKLIMOHANBHOCTYU U
NPOU3BOAUTENBHOCTN aHANMNTUYECKUX MPUTTOKEHNI
oTnM4yatoTca oT TpeboBaHM K TPAH3aKLMOHHbIM CUCTEMAM.

«  XpaHunuila JaHHbIX CO30atoTCA cneumnanbHO AN NPUoXKeHNN
NoAaePKKN NPUHATUS PELLEHNI N NPeaoCcTaBNAoT
HaKoMneHHble 3a onpeaeneHHoe BPeMS, CBOAHbIE U
KOHCONMMAWPOBaHHbIE AaHHble, KOTOpble 6oree Nnpuemnemsl
AN aHanuaa, Yem AeTtanbHble MHAnBUAYyarnbHble 3arnncu.
Pabo4as Harpyska COCTOUT U3 HECTaHAAPTHbIX, CITOXHbIX
3anpocoB, KOTOpble 06palLalTCs K MUINTIMOHAM 3anunucen u
BbIMOJTHAOT OFPOMHOE KOINMYECTBO onepaLuii CKaHMpoOBaHuS,
coeMHeHNa 1 arpermpoBaHusi. Bpems otBeTa Ha 3anpoc B
[AHHOM CIly4ae BaXkHee, YeM NPOMyCKHasi COCOOHOCTb.



PasHOBUAHOCTU XpaHUNULL, —
BUTPUHbI AAHHbIX:

*[TOoCKOSIbKY KOHCTPYUPOBaHME XpaHMIuLLa JaHHbIX —
CIOXHbIN MPOLIECC, KOTOPbIN MOXET 3aHATbL HECKOSBLKO JET,
HEKOTOpble OpraH13aLuym BMECTO 3TOIM0 CTPOAT BUTPUHDI
OaHHbIX (data mart), cogepXaLume nHpopmauuto ang
KOHKPETHbLIX nogpasaeneHun. Hanpumep, MapkeTuHrosas
BUTPMHA OaHHbIX MOXET coaep KaTb TOSTIbKO MHpopMaLUnIo O
KIMMeHTax, NpoayKTax n npoga)ax u He BKNo4aTb B cebs
nfaHbl MNOCTaBOK.

« Heckonbko BUTPUH AaHHbIX ANS nogpasaeneHnin MoryT
COCYLLECTBOBATb C OCHOBHbIM XPaHUSILLEM AaHHbIX, JaBas
YacTUYHOE NpeacTaBneHne 0 coaep>KaHnn XpaHunuLla.
BUTPWHBbI JaHHBIX CTPOSATCA 3HAYUTENBLHO DbICTPEE, YEM
XpaHUnuLe, Ho BNOCneacTBUN MOMYT BO3HUKHYTb
cepbesHble Npobrnembl ¢ UHTerpaumen, ecnm
nepBoHa4anbHOE niaHnpoBaHue npoBoanockt 6es yyeta
NONHOW DUsHec-moaenu.



KomnoHeHTa— cpenctBa
U3Brie4yeHus, npeoobpazoBaHNA U
3arpy3ku AaHHbIX:

*3Tan U3BMEeYeHns
npeobpa3oBaHus;

*3Tan OYUCTKU OAHHbIX;
* 3Tan 3arpy3ku;

e 9Tan OOHOBMNEHUS;
*yrpaBneHne MetagaHHbIMMW.



JTtan N3BreYeHna u
npeobpa3oBaHuA

Llenb 9Tana n3Bne4YeHns gaHHbIX — NepPeHECTH
OaHHble U3 Pa3HOPOAHbIX UICTOMHUKOB B 6a3y AaHHLIX,
rae nx MOXHo moanduympoBaTb 1 Jo0aBUTL B
XpaHunuue. Llenb nocneaytoulero atana
npeobpasoBaHNA OaHHbIX — YCTPAHUTb
HECOOTBETCTBUS B CXEME U COrMaLleHNAX O 3HAYEHUAX
aTpudyToB. Habop npasun n CKpUNTOB, Kak NpaBuIio,
BbIMOJSTHSET NpeobpasoBaHme AaHHbIX N3 UCXOQHOM
CXEMbI B UTOTOBYH CXEMY.

K npumepy, ANCTPUOLIOTOP MOXKET pas3aennTb NMS
KayKOoro KnneHTa Ha TPU YacTu: UMS1, OTYECTBO (UNK
NHULMansl) n damMmunms.



JTan OYMCTKU AAHHbIX

« OLIMBKM Npy BBOAE AaHHbBIX U pasnnyns B cxemax MoryT
NMPUBECTU K TOMY, YTO Tabnuua namepeHun «KnueHTt» dyaet
MMETb HECKOJTbKO COOTBETCTBYIOLLMX KOPTEXEN AN OOHOro
KNWeHTa, YTO NPUBOAMUT K HETOYHbLIM OTBETaM Ha 3anpochl U
HEKOPPEKTHbIM MoaensM A00bIYM JaHHbIX.

* MHCprMeHTbI, KOTOpbie NoOMOoraroT onpenesimtb U NCNnpaBnTb
aHOMalJ1Mn AaHHbIX, O0JTXHbl UMETb BbICOKYHO OTAa4y.



JTan 3arpy3Ku

[Tocne TOro, Kak AaHHbIE N3B1EYEHbI U
npeobpa3oBaHbl, BO3BMOXKHO, YTO UX eLle Heobxoanmo

AononHUTeNnbHO obpaboTaTb nepen TeM, Kak 40d6aBUTb
B XpaHuUnuLie.

«Kak npasuno, ytTunnutbl oOHOBOW 3arpy3ku
noggepXXmBaroT Takne PyHKUNN, Kak NpoBepKa
OrpaHN4YeHnn LIeNOCTHOCTU; COPTUPOBKA;
CYMMUpPOBaHUE, arpermpoBaHne 1 BbINOSNTHEHWE OPYrUX
BbIYMCIIEHNIN ANS CO30aHUsA NPOU3BOAHbIX Tabnuu,

pa3MeLlaeMbliX B XpaHUnuLle; co3gaHmne NHOEKCOB U
apyrnx cnocobos gocTtyna.

*[TOMMMO HaMoONMHEeHNs XpaHunuLa, yTunuTa 3arpy3sku
OO0MKHA NO3BOMATb CUCTEMHBIM aAMUHMUCTPAaTOpam
NPOBEPSITb CTATYC; OTMEHSATL, MPUOCTaHaBNMBAaTb U
BO30OHOBMATL 3arpy3Ky; BO30OOHOBNATL paboTy nocre
oLInBKM Be3 noTepm LENOCTHOCTU JAHHbIX.



JT1an ooHoBNeHus

[1ormKkHbI ObITb pacCMOTPEHBLI ABA BOMpoca: Koraa
OOHOBINATb U KAk OOHOBNATL:

1. OBbIYHO XpaHMNULLA AJaHHbIX ODHOBMSIIOTCS
nepuoanvyeckn B COOTBETCTBUM C 3apaHee
YCTaHOBIIEHHbLIM pacrnmcaHnem, Harnpumep, exxegHEBHO
Unn exxeHeaernbHO.

2. AODMUHUCTPATOPbI XpaHUNuLLa JaHHbIX onNpeaenswT
npaBusia oOHOBMNEHUA B 3aBUCUMOCTU OT TpeboBaHUM
nonb3oBaTteneun n Tpaduka. PacnncaHne obHOBNEHUN
MOXET ObITb pasfiMyHbIM 519 pa3HbIX UCTOYHUKOB
OAHHbIX.



YnpaBneHne metagaHHbIMU

MemadaHHbIe — nHdOopMaLus Nodoro poaa, Kotopasa Tpebyetcsa Ans
ynpaBneHns XxpaHUmweMm gaHHbIX, a yrpaBrneHme MetTagaHHbIMyN —
CYLLLECTBEHHbIN KOMMNOHEHT apXUTEKTYPbl XpPaHEHUS,

e K agMUHUCTPATNBHbIM ME€TaaHHbIM OTHOCUTCA BCAH I/IHCbOpMaLI,I/IFI,
KOTOpad Tp96yeTCF| 0114 HaCTPOUKN U NCMNOJ1b30BaHNA XpaHUITUL A
AaHHbIX.

» busHec-meTagaHHbIe BKOYaAOT B cebsi ON3HEC-TEPMUHbLI U
onpeaeneHunsl, NPpMHaafIeXXHOCTb AaHHbIX U MpaBuna onnatbl ycnyr
XpaHunua.

» OnepaTtuBHbLIE METaaHHbIE — 3TO MHdOpMaLus, cobpaHHasi BO BpeEMS
paboTbl XpaHMUnMLLA AaHHbIX, Takasi Kak MPONCXOXXAEHNE NEePEHECEHHbIX
N npeobpasoBaHHbIX AaHHbIX; CTATyC NCMOSIb30BaHNA JaHHbIX
(aKTUBHbIE, apPXNBUPOBAHHbLIE UNW YAaneHHbIE); AaHHbIE MOHUTOPUHIA,
Takue Kak ctTaTucTuka Ncnonb3oBaHUs, coobLleHns ob owmbdkax u
pesynsraTtbl ayauTa.

« MeTagaHHble XpaHunuiia 4acto pa3mMeLLaroTCcA B PENno3nTopunn, KOTOprI?I
No3BOJIAET COBMECTHO UCIMOJ1Ib30BaTb ME€TalaHHbIE Pa3JIN4YHbIM
MHCTPYMEHTaM U rpoueccam rnpu nnpoekTnpoBaHmn, yCtaHoOBKeE,
NCnosfb3oBaHNK, SKCriJtyataunnn n aaMUHUCTPUNPOBAHUNN XPaHUIJTULLA.



TexHoIorum
XpaHeHUA AaHHbIX



[leHOpMann3oBaHHbLI
e,
NPOCTPAHCTBEHHbLIE
Oa3bl 4aHHbIX



JleHOpMaJIN30BaHHbIE,
IPOCTPAHCTBEHHBbIE 0Aa3bI JAHHBIX

OaHnm 13 Hanpasnennn passutus PBl B
NHTEpEecax CUCTEM MPUHATUSA PELLEHUN
aBnsieTcs paspaboTka Tabnuu C
AeHopMannisoBaHHOU popMoWu
(MoandumkKaunm cxemMbl opraHnU3aumn gaHHbIX
TUNa 3Be3ga).

CTpykTypa Takon 6asbl gaHHbIX HEe byaeT
pensUMoHHON - 3TO byaeT
NpocTpaHCTBEHHaA 0a3a AaHHbIX C LEeSblo
aHanusa gaHHbIX, a HE BbINONMHEHUS]
TPaH3aKUUN.



Metomojorusa Dimensional

Hopmanmnaauns gaHHbix B pensaunoHHbix CYB npuBoauT K
CO3aHNI0 MHOXEeCTBa CBSA3aHHbIX Mexay coboun Tabnuu. B
pesynbrate, BbINOMIHEHUE CITOXHbIX 3anNpOCOB HEN3BEXHO
npuBOANT K 06BbEeAUHEHNIO MHOIMX Tabnuy, 4YTO CyLLECTBEHHO
yBennymMBaeT BPpeMS OTKIUKa.

CosaaHne xpaHunuiia AaHHbIX nogpasyMeBaeT co3aaHne
OEHOPManM30BaHHOWM CTPYKTYpPbl AaHHbIX (4onycKkaeTcs
N30bITOYHOCTb JAHHbIX 1 BO3MOXXHOCTb BO3HUKHOBEHUS
aHOManun NP MaHUNyNUPOBaHUN OaHHbLIMN),
OPUEHTUPOBAHHON B NEPBYI0 O4ePEdb Ha BbICOKYHO
NPOM3BOANTENBHOCTb NPU BbIMOMHEHUN aHANUTUYECKUX
3anpocoB.

Hopmanusauma genaet Moaenb XpaHuUnuLLa CIIMLLIKOM CIOXHOM,
3aTpyaHSeT ee NoHMMaHue n yxyawaeTt 3ddPEeKTUBHOCTb
BbIMONHEHNS 3anpoca.



Kak npoekTupoBaTb
HeHopManuisoBaHHyko b[]?

*bonbLKNHCTBO Case — cpeacTB
npoekTuposaHmna bl
nogaepXnBaet MeTOA0MNOrMMto
MOAOENNPOBaHNSA XpPaHUINLLL
bnarogaps UCNOSIb30BAHUIO
cneunanbHOW HoTauunM Ons
donsunyeckon mogenm — Dimensional.



OCcobeHHOCTU NPOoEeKTUPOBaHUA

MoaenunpoBaHue Dimensional cxogHoO €
MoAOeNnnpoBaHMEM CBA3EN U CYLLLHOCTEN
Ona pendaumoHHOM MoOdEeNU, HO OTNNYatloTCH
LernsgamMu.

* PenaunoHHaa mogenb akUueHTUpYyeTca Ha
LLeNTOCTHOCTU U 3DPEKTUBHOCTMN BBOAA
OAHHbIX.

*Pa3mepHasd (Dimensional) moaenb
OPUEHTUPOBAHA B NepBYIO o4Yepeab Ha
BbINMONHEHWME CMNOXHbIX 3anpocoB K b1.



O cxeme 3Be3aa

*B pasmepHOM MOAENMPOBaAHUN NPUHAT CTaHAAPT MOAENN,
Ha3blBaeMblll cXxemMoun 3Be3aa (star schema), koTopag
obecrneynBaEeT BbICOKYHO CKOPOCTb BbINMOSTHEHNS 3anpoca
nocpeacTBOM AeHopManusaunm n pasgeneHnsa JaHHbIX.

*HeBO3MOXHO co3aaTb YHMBEPCASIbHYHO
OEHOPManu3oBaHHY0 CTPYKTYPY AAHHbIX,
obecrneynBatoLLytO BbICOKYO NPOU3BOAUTENTBHOCTb MNpU
BbIMOSTHEHNM NOOOro aHanMTUYecKoro 3anpoca. Noatomy
CXema 3Be3[a CTPOUTCA TakK, YToObl 0becneunTb
HaMBbICLLYO NPOU3BOAUTESNIBHOCTb MNP BbINOMTHEHNU

OHOro camMoro Ba)kHOro 3anpoca, nmbo ans rpynnbl
MOXOXMX 3arnpoCoB.



OCHOBHbIe cocTaBnsoLwue
CTPYKTYPbI XPaHUNULL AaHHbIX

«Cxema 3Be3aa 00bIYHO CoaepXUT 0g4HY OOMbLUYIO
Tabnuuy, HasbiBaemMyto Tabnuuen akra (fact table),
MOMELLEHHYIO B LLEHTP, N OKPYKaloLLNE ee MEHbLUNE
Tabnuubl, Ha3blBaeMble Tabnmuamm pasamMepHOCTHU
(dimensional table), coeanHEHHbIE C Tabnuuen pakta B
BUAe 3Be34bl pagnanbHbIMU CBA3SIMU. B 3TUX CBA3SIX
Tabnuubl pa3MEePHOCTU ABASOTCA POAUTENBCKUMMN,
Tabnuua dgakta - Jo4YepHen.

*CxeMa 3Be3da MOXET MMETb TakKKe KOHCOJSIbHbIE
Tabnuubl (outrigger table), npucoegmnHEHHbIE K Tabnuue
pa3mepHocTU. KOHCOSMbHbIE Tabnuubl SIBAAKOTCS
POANTENBCKUMMN, TAONULbI PA3MEPHOCTU - JOYEPHUMMN.
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OOo3HavyeHusa Tabnuuy B cxeme “3Besna”

D Tabnuua gakrta (fact table)

QTa(ﬁnMua pasmepHocTU (dimensional table)

<>I<0Hcor| bHaqa Tabnuya (outrigger table)



Tabnuua(bl) bakToB

*Mpexae 4yem co3gatb DW co cxeMol Tuna 3se3fa, Heobxoaumo
npoaHanuanpoBaTb OU3Hec-npaBuna npegMeTHon obnacTu ¢
Lienblo BbIICHEHUS LLeHTPanbHOro Bonpoca, OTBET Ha KOTOPbIN
Hanbonee BaxeH. Bce npoyne Bonpockl JOMKHbI ObITb
0ObeANHEHbI BOKPYT 3TOr0 OCHOBHOIO BOMpoca U
MoAenupoBaHne JOMKHO HaYMHaTbes ¢ Hero. [laHHble,
HeobXxoaMMble AN OTBeTa Ha 3TOT BOMNPOC, JOMKHbI ObITb
NMOMELLEHbI B LIeHTpanbHYt Tabnuuy moaenu - Tabnuuy dakta



O cBA3u Tabnuubl hakToB C
Tabnuuamum namepeHun

» Tabnuua dakTta aBndaeTcs LeHTpanbHon Tabnuuen B cxeme 3Be3na. OHa
MOX>XET COCTOATb U3 MUNJITMOHOB CTPOK 1 cogepXaTb CYMMUPYLOLLME UK
drakTuyeckne gaHHble, KOTOpbIE MOrYT MOMOYb OTBETUTL Ha TPebyeMble
Bonpockl. OHa coeanHSAET AaHHble, KOTOPbIE XPaHUNNUCb Obl BO MHOMMX
Tabnuuax TpaanuUMOHHbIX PENSALMOHHBIX 6a3ax AaHHbIX. Tabnuua akta
N Tabnuubl pasMepHOCTU CBA3AHbI MAEHTUMULNPYOLWMMN CBA3SAMU, NPU
9TOM NEPBUYHbBIE KITHOYKM Tabnuubl pasMepHOCTN MUTPUPYIOT B Tabnuuy
doakTa B Ka4yecTBe BHELLHUX Kntoven. B pasmepHon mogenu
HanpaBneHnsa cBA3en ABHO He NOKa3bIBAOTCS — OHM ONpeaenatoTCs
TMNom Tabnuy,. Tabnuua akToB, Kak NPaBUNoO, COAEPKUT YHUKANbHbLIN
COCTaBHOW KItoY, 06 beaANHAOLWMNN NEPBUYHBbIE KIHO4YM Tabnuy
n3mepeHuin. Yatlle Bcero aTo LenovYncrieHHble 3Ha4YeHnsa nmMbo 3Ha4YeHus
TMNa «aata/BpemMsa» — Beab Tabnuua dakToB MOXET coaepKaTb COTHU
ThICAY NN Jaxe MUNMNUOHbI 3anncen, n XxpaHnTb B HEW NOBTOPAIOLLMECS
TEKCTOBbIE ONUCAaHUS, KaK NpaBuIio, HEBbIFOAHO — Jy4dLle MOMECTUTb UX
B MeHbLLUMe No 00beMy Tabnuubl USMepPEHUN.



NMepBUYHLIM KNtoY (Tabnuua dakta “REVENUE”)
COCTaBJIeH U3 YeTbIpeX BHEeLWHUX KIoYen: movie_key,
market_key, customer_key u time_key

& Customer
customer_key & Movie
first_name movie_key ..
IaSt_naTiil movie_copy_number
i:treet_a ress (JREVENUE movie_number

Y - 5 movie_title
state movie_key rental_status
ZIp L market_key rental_date
payment_transaction | customer_key due date
payment_date time_key o
payment_status :

movie_rental_rate |

overdue_charge |
payment_amount |

& Market

market_key

time_key |

store_number
store_city
store_state
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Hanbonee yacTto BCcTpevyarowmxcs Tunbl
dakToB

* daKTbl, CBA3aHHbIE C TPaH3aKkunuaMK (Transaction facts). OHK
OCHOBaHbI HAa OTAESbHbIX CODLITUAX (TUMUYHBIMU NPUMEPaMU
KOTOPLIX SABMAIOTCA TENEOHHbIN 3BOHOK UMM CHATUE OEHET CO CYETA
C nomMoLbto baHKkomaTa);

* aKThbl, CBA3aHHbIE C «MOMEHTAlbHbIMMN CHUMKaMUn» (Snapshot facts).
OcHoBaHbl Ha COCTOAHUK 0bbEKTa (Hanpumep, DaHKOBCKOro cyeTta) B
onpegeneHHble MOMEHTbI BPEMEHMU, HArNpuUMep Ha KoHeLl AHA ninu
mMecaua. TUNMMYHBIMK NPpUMEPaMmM Takux PakToB ABMAKTCS 0O0beM
npogax 3a AeHb N AHEBHAS BbIPY4Ka;

* J0aKThbl, CBA3aHHbIE C anieMeHTaMN JOKYMeEHTa (Line-item facts).
OcHoBaHbl Ha TOM UMM MHOM OOKYMEHTE (Hanpumep, cHeTe 3a ToBap
NN ycnyrn) u cogepxat nogpooHyto nHdopmauuto 0b anemeHTax
9TOro JOKyMeHTa (Hanpumep, KonmyecTBe, LileHe, NPOoLLeHTE CKUOKW);

* paKThbl, CBA3aHHbLIE C CODBITUAMU NN COCTOsIHMEM ObbekTa (Event or
state facts). [lpeacraBnsaoT BO3HUKHOBEHUE CODbITUA Be3
noapobHOCTEN O HEM (HanpuMep, NPOCTO doakT npoaaXxu unn pakT
OTCYTCTBUSA TaKoBOW 6€3 UHbIX NOAPOOHOCTEN).



O petanusauunu pakTtoB

«[1na MHOromepHoOro aHanunaa NnpurogHbl Tadbnuubl
dakToB, cogepxalune Kak MOXXHO bonee
noapobHbIE AaHHbIE (TO ECTb COOTBETCTBYHOLLNE
4YreHamM HMXXHUX YPOBHEN nepapxuu
COOTBETCTBYOLLMNX NUSMEPEHUN).

B naHHOM cny4dae npegnoytuTenbHee B34Tb 3a
OCHOBY (PaKTbl NPpO4aXkn TOBaApPOB OTAENbHbLIM
3akasdymkam, a He CyMMbl Npogaxk a4na pasHbIX
CTpaH — nocriegHne Bce paBHO OyayT BbIYUCIIEHDI
OLAP-CcpencTBOM.



[MpaBuna arperaumuv gaHHbIX

*B Tabnuue akToB HET HUKAKNUX CBEOEHUN O TOM,
KaK rpynnmpoBaTthb 3anncu npu Bbl4UCeHnn
arperaTHbIX AAHHbIX.

*Hanpumep, B HeEN eCTb MOeHTUMKATOPbI NPOAYKTOB
NN KNMEHTOB, HO OTCYTCTBYET MH(POPMALMA O TOM,
K KAKOW KaTeropum OTHOCUTCS AaHHbIN NPOAYKT UMK
B KAKOM ropoge HaxoauTcs AaHHbIN KITUEHT. OTU
cBedeHus, B AanbHenwWwem ncnosnb3yemble Ans
NOCTPOEHUS UeEpPaAPXNN B U3MEPEHUAX KyDa,
coepxartcsi B Tabnmuax usmMmepeHun.



Tabnuubl U3MEepPEeHUN

e Tabnuubl U3MepPEHNN coaepXaT HEN3MeHsiIEMble NNHO
PeaKo N3MeHsIEMble AaHHble (Tuna crnpaBoYvHKK). B
nogasnsarLemM 00MnbLUMHCTBE Clny4YaeB 3T JaHHbIe
npeacTaBnaT coboun No ogHoOM 3anmcu Ans Kaxkaoro
YyrieHa HUXXHENO YPOBHS Mepapxmn B USMEPEHNN.

« Tabnuubl N3MepPEeHU Takke cogepxaTt Kak MUHUMYM
OOHO onuncartesribHoe nosie (0bbI4HO C UMEHEM YNEHa
N3MepeHNSa) 1, Kak NpaBunno, LenovncrieHHoe KrnoyeBoe
none (00bIYHO 3TO CypporaTHbLIN KIoY) A5 O4HO3HAYHOW
naoeHTUUKaLnm YrneHa nsmepeHus.

« Ecnn byayuiee nsmepeHne, OCHoOBaHHOE Ha JaHHOM
Tabnuue n3MepeHnn, CoOOePXKUT nepapxuto, To Tabnuua
N3MEPEHUIN TaKXKe MOXET coaepKaTb Nons,

yKa3blBaloLLIMEe Ha «poauTeNs» AAHHOIO YreHa B 3TON
nepapxmm.



OTnunyune oT cxembl «3Be3ga»

* Ecnun xoTsa 6bl 0OHO N3MEPEHNE COOEPXKUTCHA B HECKONbKNX
CBSI3aHHbIX Tabnuuax, Takas cxema XpaHunuila JaHHbIX
HOCUT Ha3BaHMe «CHeXUHKa» (snowflake schema).

o [lononHuTenbHblE TabnuLbl UI3AMEPEHUN B TAKON CXEME,
0ObI4YHO COOTBETCTBYOLLINE BEPXHUM YPOBHSIM UEpapXmn
N3MepPEHNS N HaxoasLmecsa B COOTHOLLEHNN «OONH KO
MHOIMM» B rflaBHOU Tabnuue nsmepeHuin, COoTBETCTBYHOLLEN
HUXKHEMY YPOBHIO nepapxmun, MHorga HasbiBatoT
KOHCOMNbHbIMM Tabnuuamu (outrigger table).



CBS13U KOHCOJbHbLIX TAONUL

* KOHCOrbHbIE Tabnuubl MOryT ObITb CBSA3aHbl TONLKO Tabnuuamm
pPa3MepHOCTU, NPUYEM KOHCOSbHas Tabnuua B 3TOW CBSA3N
poauTenbcKasl, a Tabnuua paamepHOCTU - AodepHasi. CBA3b MOXET
ObITb AEHTUDUNLNPYIOLWEN NN HENOEHTUMDULIMPYIOLLIEN.

» KoHcornbHaga Tabnuua He MOXET ObITb CBA3aHa Tabnuuen gakTa.
OHa ncnonbayeTcs Ansg HopMmanusauum gaHHbIX B Tabnuuax
pasmepHocTU. Hopmanusauus gaHHbIX rnosiesHa npu
MoOenupoBaHnn pensaunoHHOW CTPYKTYPbl, HO OHa YMEHbLUaEeT
9P EKTUBHOCTb BbIMOSTHEHMSA 3AaNPOCOB K XpaHUNuuly gaHHbIX. B
pasMepHOU MOOENN MaBHOM LENbIO ABMNSIETCA obecrnevyeHne
BbICOKOWN 30 (PEKTUBHOCTM NPOCMOTPA AAHHbLIX U BbINONMHEHUS
CIOXHbIX 3anpocoB. Cxema CHeEXUHKa 0ObIYHO NPenaTCTBYET
9 (PEKTUBHOCTU, NOTOMY YTO TPeDyeT 0bbeanHEHUSA MHOIMX Tabnuy
0151 NOCTPOEHUS pe3yNLTUPYOLWLEro Habopa AaHHbIX, YTO
yBenu4ynBaeT BpeM4 BbINonHeHus 3anpoca. [oatomy npu
NPOEKTUPOBAHUN HE CrleayeT 310ynoTpebnaTe co3aaHnem
MHOXECTBA KOHCOJSbHbIX Tabnudl.



3aknaaka Dimensional ananora Table Editor

B gnanore onncaHug

CBOUCTB Tabnuubl
Table: |Movie LI

Table Editor umeeTc4
3aKknagka Dimensional,

Name: |Iv1 ovie Database: |
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Append: |

Backup: I Backup all data

Recovery: I

Archiving: IArchive old records
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Purge: I
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[MpaBuna xpaHeHUs gaHHbIX (Data Warehouse Rules)

 [1na kaxaon Tabnuubl MOXXHO 3a4aTh LLECTb TUMOB NpaBun
MaHUNynNMpoBaHUs gaHHbIMU: oOHoBrneHue (Refresh),
aAononHeHue (Append), pe3epBHOe KonupoBaHue (Backup),
BoccTaHoBNneHue (Recovery), apxuBupoBaHue (Archiving) un
o4yucTtKa (Purge).

« [1ns1 3agaHusa npasuna cnegyet Bolbpate MMSA NpaBuna u3
COOTBETCTBYHLLEIO Crncka Bblbopa. Kaxkgoe npasuso gOMKHO
ObITb NpeaBapuTENbLHO ONncaHo B Auanore Data Warehouse Rule
Editor (MeHto Edit / Data Warehouse Rule).

« [1ns kaxxgoro npasuna AomKHO ObITb 3a4aHO UMS, TUM,
onpeaernexHue.

* Hanpumep, onpeneneHmne npasuia gONOSTHEHNS AAHHBIX MOXET
BKIOYaTb YacTOTY U BPpeMSA OOMOSIHEHUS (€XXedHEBHO, B KOHLE
paboyero gHs), NPOAOIMKNTENBHOCTL onepauun n 1.4. CeasaTtb
npaBuna c onpeaeneHHon Tabnmuen MoXXHO C NOMOLLIbIO anariora
Table Editor.



2. KyObl gaHHbIX
(MHOromepHasn
MoAernb OaHHbIX)



