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PacxoxkaeHusi B Tpe0OBAHMAX K
XpaHeHUIo JaHHbIX B b/l n X/1

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/]




IIpogoizkeHue TAOIHIbI

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




1osgBJIeHHE XPAHUJTHII
BbI3BAHO, IBYMS IPUYNHAMM:

aHanutun4yeckasa pabota ¢ gaHHbiMu B X[
(cneunanu3npoBaHHbIX bJ]) He cka3biBaeTcH
Ha NPOM3BOAUTENBHOCTU OCHOBHLIX Bl;

aHarnMTUKN N paboTHUKM yripaBleHUsa MOTyT
NOSTHOCTbIO OPUEHTUPOBATLCA HA
cneunanm3npoBaHHble XpaHUULLa B pexxnve
"YT0, ecnn...”.



IloueMy HeJIb351 MCITOJIB30BATH TPAAUIIUMOHHBIEC
b/l B npouecce NpUHATUS pPelleHUn?

HeJOCTOBEPHOCTb JaHHbIX;

HU3Kas NPOU3BOAUTENbHOCTb NPU HEeCTaHOAPTHbIX
3anpocax;

HEBO3MOXXHOCTb Npeobpas3oBaHNA Pa3HOPOAHbIX AaHHBbIX,
TaK Kak OHM YacToO He UMEIOT METOK BPEMEHM.

[Tpobrnembl Nnpy NOAroTOBKE OTYETOB BO3HMKAIOT MU3-3a TOrO,
YTO:

TPYAHO MNOHATbL, A€ HAaxXoaATCA AaHHbIE, Heobxoaumble
Anga aHannm3a v nNpnHATNA pelueHnd,

6ornblMHCTBO Bl OpUeHTUPOBAHO TOSMbKO Ha
CTaHOapTHbIE 3arnpochl;

HY>KHO NpuBeKkaTtb nporpamMmmmncToB OJj14 BbINOJIHEHUA
HECTaHOAPTHbLIX 3arpoCcoB.



OneIT ucnoab3oBanus b/l

[MogBoas UTOrKM, MOXKHO OTMETUTb, YTO, HECMOTPS Ha
obunmne gaHHbIX, BO3MOXHOCTEN UX cbopa U XpaHeHUs,
opraHm3aunm o cux Nop UCNbITbIBAOT CEPLE3HbIN
HegocTaToK B MHpopMaummn, Heobxoammon Ansa NPUHATUS
peLLeHnn.

CyuwecTBytowme cnctemol cbopa n obpadoTku
KOpNoOpaTUBHLIX AAHHbIX B NPUHLWNE HE NPUrogHbl Ans
ncnonob3sosaHuga B ['NIP. [laHHble pa3HOTUMHbI U
pacrnpeneneHbl Kak BHYTPU opraHm3aumn, Tak 1 3a ee
npegenamun. Jlngam, npuHnmatowmm pewenua (JIMNP) n
aHanuTukam NpUxXoanTcd NMPUHUMaTb PeLUEHUS HE TOSTbKO
B YCINOBUSAX HEMOJSIHOM, HO M 3a4acTylo HE4OCTOBEPHOWN U
npoTmBopeYynson MHgpopmauun. K Tomy e He Bcerga
yOaeTcs nonyyntb Tpebyemyro nHpopmMaumio BO BpeEMS U
B HarnsgHom sBuge. B pesynbrate - HeyaayHble pelueHus.



BeIBOA M3 onbITa MCNOJAL30BaHUA b/l

Bo3HukaeT HeobxXxooMMOCTb B
TEXHOMOrMAX, No3BONSAIOLLMX
aBTOMaTU4eCKM cobumpaTtb OaHHbIE
N3 pa3nmn4yHbiX 6a3 gaHHbIX, CUCTEM
00paboTKN OaHHbIX,
cornacoBbiBaTb 1 00beANHSATL B
npeagMeTHO-OPUEHTUPOBAHHbLIN
doopmart, KOTOPbIN HYXKEH
aHanUTUKaM. :



TpeOoBanusa K XpaHWIHIIAM JAHHBIX
IJISE PYKOBOAAIIEI0 COCTABA U

AHAJINTUKOB

X oonmxHo ObITb NPegMETHO-OPUEHTUPOBAHHbIM,
MHTErpMpoOBaHHbLIM, NpeaHa3Ha4YeHHbIM Ons
noaaepXXkm NPUHATUS peLLEeHUN.

XpaHunuile npeactaBnseT cobon Takylo cpeny
HaKoMnMeHust AaHHbIX, KoTopasi ONTUMU3MpPOBaHa ANs
BbIMONMHEHNS CNOXHbIX aHaNUTUYECKMUX 3aNpPOCoB
yrpaBneH4YecKoro nepcoHana.

OTN 3anpockl MOryT ObITb AOCTATOYHO
NHAMBUAOYanbHbI ONA KaXXOou opraHm3aunm, Kaxaoro
nogpasgeneHnus u gaxe oTaenbHOro aHanuTuka.
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OCHOBHBIE COCTABJIAIOIIHAE
XPAaHWINIIA JAHHBIX:

npeaMeTHasi OPUEHTUPOBAHHOCTD;

MHTErpUPOBAHHOCTbL (LENOCTHOCTb
N BHYTPEHHAA B3aUMOCBSA3b);

BpEMEHHas NPUBA3KA;

HepaspyLLlaemMast COBOKYMNHOCTb
OaHHbIX.

1



IlpeaMeTHast OPUEHTUPOBAHHOCTH:

JlokanbHble 6a3bl AaHHbIX cogepXKaT
MerabanTbl MHopMaLmn, abCconTHO He
HY>XHOM ONa aHanusa (agpeca, NoYToBbIE
MHOEKCI, U AEHTUAUKATOPLI 3annucen u ap.).
[TogobHaa nHpopmauuna He 3aHOCUTCA B
XpaHunuuie, 4To orpaHUYNBaET CMEKTP
paccMmaTpumBaeMsbIiX AaHHbIX NPU NPUHATUN
pelleHns 40 MUHUMYMA.
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NHTEerpMpoBaHHOCTD (IIEJIOCTHOCTD H
BHYTPEHHAA B3aUMOCBS3b):

HecMoTpsa Ha TO YTO AaHHble NorpykakoTcs U3
Pa3fiNYHbIX MICTOYHUKOB, HO OHN OOBEONHEHDI
eOVHbIMN 3aKOHaMu UMEHOBAaHMUS, cnocobamu
n3mepeHusa atpubyToB 1 gp. 3To UMeeT BonbLIoe
3Ha4yeHue Onga KopnopaTtuBHbIX OpraHm3auuin, B
KOTOPbIX O4HOBPEMEHHO MOTYT 3KCMyaTupoBaThLCS
pasfnyHbIe N0 CBOEN apXUTEKTYPE BbIYUCIIUTESbHbIE
CUCTEMbI, NpeacTaBnALNE OQNHAKOBbIE OaHHbIE
no-pasHomy. Hanpumep, MOryT UCNosfib30BaTbLCS
HECKOMNbKO pasfnyHbiX oOpMaToB NpeacTaBneHuns
OaTt v oauH N TOT XXe NoKasaTeslb MOXeT
Ha3blBaTbLCS MO-pas3HOMY, Hanpumep, "BEPOATHOCTb
nooseneHns nHgpopmMmaumn" n "BepoaTHOCTb
nony4yeHua nHgopmaumnmn”. B npouecce norpyxeHud
Noao0OHbIE HECOOTBETCTBUSA YCTPAHSAIOTCS
aBTOMaTUYECKH;
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BpemMeHHass npuBsI3Ka:

OnepaTnBHblE CUCTEMbI OXBaTbIBAKOT
HeBONbLLION NHTEPBAI BPEMEHMN, YTO
OOCTUraeTcs 3a CHET Nepmnoagny4ecKoro
apxmBupoBaHma gaHHbIX. DW, HanpoTus,
COOEPXKUT NCTOPUYECKME OaHHbIE,
HaKonfeHHble 3a 6onNbLION NHTEepPBATT
BpeMeHU (NATb—CEMb JET);
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Hepaspymaemas
COBOKYIMHOCTD TAHHBIX :

Moagudukauuna gaHHbIX He NPOU3BOAUTCA,
NOCKOJbKY MOXET NPUBECTU K HAPYLLUEHUID UX
LIeNMOCTHOCTM.

[TocKonbKy He TpebyeTcsd MUHUMU3NPOBATL
BPEMSI NMOrPY>XEHUS, TO CTPYKTYypa
XpaHUnuLia MoXeT bbITb ONTUMNU3NPOBaHA
anst obpaboTkn onpeaeneHHbIX 3anpocos,
YTO AOCTUraeTCH 3a CYET AeHopManusaumm
PENALNOHHOW CXEMbI, NpeaBapUTENbLHOIO
arpermpoBaHusa 1 NOCTPOEHUS
COOTBETCTBYHLUNX NHOEKCOB.

15



OCO00eHHOCTH XPAHUJINI JAHHbIX:

XpaHunuiia gaHHbIX cogepxat Hdopmauuto, cobpaHHyto 13
HEeCKOSTbKMX onepaTmMBHbIX 6a3 AaHHbIX. XpaHUnuLla, Kak
NpaBuo, Ha NopsaoK DosbLue onepaTuBHLIX Oa3s, 3a4acTyo
nmesa obbem OT COTEH rMrabanT o HECKOMNbKNX TepabanT.

Kak npaBuno, xpaHunuiie AaHHbIX NoAOepKNBaETCS
He3aBMCUMO OT onepaTmMBHbIX 6a3 AaHHbIX OpraHu3auuu,
MOCKOMNbKY TpeboBaHUS K YHKLMOHANTbHOCTU U
NPOU3BOAUTENBHOCTU aHANUTUYECKNX NPUNOXKEHWUI
oTnn4yaroTca ot TpeboBaHM K TPaH3aKLUMOHHBIM CUCTEMAM.

XpaHunuiia gaHHbIX co34aloTCca crieunanbHO ans
NPUNOXEHNN NOAAEPXKKU NMPUHATUA PeLLEHNN U
NpenocTaBnAaAlT HaKoMnMeHHble 3a onpeaerneHHoe Bpems,
CBO[HbIE U KOHCONMAMPOBAaHHLIE AaHHbIe, KOTOpble bonee
npuemMsniemMbl Ang aHanunaa, 4Yem getanbHble MHOUBUAYaribHbIe
3anucu. Pabo4vas Harpyska coCTOUT U3 HECTAaHOAPTHbIX,
CITOXHbIX 3anpocoB, KOTOpPble obpallaroTca K MUIMoHam
3anncen 1 BbINOMHAKOT OrPOMHOE KOMIMYECTBO onepaumm
CKaHMpOBaHUA, COeUHEHUA N arpernpoBaHuns. Bpema oteeTa
Ha 3anpoc B JaHHOM crlydae BaXXHee, YeM NponyckHagd
CMOCODHOCTb.



Pa3HOBHIHOCTH XPAHUJIHUIIL —
BUTPUHBI JAHHBIX:

[TOCKOMNbLKY KOHCTpYynpoBaHne XpaHunuiwia gaHHbIX —
CITOXHbIW NMpouecc, KOTOPbIN MOXET 3aHATb HECKOSbKO
NeT, HEKOTOPbLIE OpraHnU3aLUnm BMECTO 3TOr0 CTPOAT
BUTPUHbI AaHHbIX (data mart), cogepxalume nHpopmaumio
ONs KOHKPETHbLIX nogpasaeneHnn. Hanpumep,
MapKETUHroBasi BUTPUHA OaHHbLIX MOXET coaepXaTtb
TOJSTIbKO MHJOOPMaLMIO O KNUeHTax, NpPoayKTax 1 npoaaxax
N HEe BKNtoYaTb B ceds nnaHbl NOCTaBOK.

Heckonbko BUTPUH AaHHbIX ANs noapasgeneHnm moryT
COCYLLECTBOBATb C OCHOBHbIM XPaHUNULLEM JaHHbIX,
AaBasi YHaCTUYHOE nNpeacTaBneHne o cogepxaHum
XpaHnnuiia. BUTPUHLI JaHHbIX CTPOATCS 3HAYUTESTbHO
bbicTpee, YEM XpaHUNMLLE, HO BMOCEACTBUM MOTYT
BO3HUKHYTb CEPbE3HbIE NMPOBNEMbI C MHTErpaumen, ecnu
nepBoHa4anbHOE nraHMpoBaHMe NpoBoaANIoCL 6e3 yyeTta
nonHon busHec-moaenm. 17



KoMnmoHeHTa— cpeacTBa U3BJICYCHUS,
[peo0pa3oBaAHUS U 3aIrPY3KH JAHHbIX:

aTan n3Ble4YeHunsa u
npeobpa3oBaHUS;

9Tan OYUCTKM JaHHbIX;
aTan 3arpys3ku;

aTan oOHOBMEeHUs;
ynpaBrieHNe MeTagaHHbIMMW.
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Tal U3BJCUCHUSA U
peoopazoBaHus

Llenb aTana n3sne4yeHnsa gaHHbIX — NepeHecTr
OaHHble N3 pasHOPOAHbIX UCTOYHMKOB B Dasy
OAHHbIX, rAe X MOXHO MmoamnduumupoBaTb U
nobasnTb B XpaHunuuie. Llenb nocneaytowlero atana
npeobpasoBaHnNsA JaHHbIX — YCTPAHUTb
HECOOTBETCTBUS B CXEME U COrnalleHusix o
3HadeHusx aTpndytos. Habop npaBun n CKpUNToB.,
KaK npaBuiio, BbINONMHAET Npeobpa3oBaHmne OaHHbIX
N3 NCXOQHOMN CXEMbl B UTOrOBYIO CXEMY.

K npumepy, ANCTprubbIOTOP MOXET pa3aenuTb NMS
Ka)KO0ro KnneHTa Ha TPWU YacTu: UMs, OTYECTBO (UK
MHUUManbl) n pamunms.
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Tan OYUCTKH JAHHBIX

OwmnbKkn Nnpu BBOAE AAHHLIX N pas3nnyns B
cxemMmax MOryT MpuUBECTU K TOMY, YTO Tabnuua
namepeHnn «KnmeHT» dygeTt MeTb
HEeCKOJSIbKO COOTBETCTBYIOLLMX KOPTEXEN ONA
OLHOrO KIKneHTa, YTO NPUBOAUT K HETOYHbIM
OTBETaAM Ha 3arnpocbl U HEKOPPEKTHLIM
mMoaenam gobblun OaHHbIX.

MHCprMeHTbI, KOTOPbIE MOMOIrakoT
onpenesintb N ncrnpasmtTb aHOMalriMn oaHHbIX,
AOJTXKHbl UMETb BbICOKYHO OTAOA4y.
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JTAall 3arpy3Ku

[locne Toro, Kak AaHHbIE N3BIEYEHbI U
npeobpasoBaHbl, BO3MOXXHO, YTO UX eLle
HeobxoaMMOo AonoSNHUTENBLHO obpaboTaTh Nepen
TeM, Kak 4obaBnTb B XpaHuUnuLie.

Kak npaBuno, yTmnutbl OHOBOW 3arpy3Kku
nogaepXXmeatoT Takme PyHKLUKUN, Kak npoBepka
OorpaHn4YeHnn LEeNOCTHOCTN, COPTUPOBKA;
CYMMUPOBaHME, arpermpoBaHne N BbINOSTHEHUE
OPYrnx BblMUCIIEHUU ONA CO30aHUA NPOU3BOAHbIX
Tabnuu, pasmellaembliX B XpaHUnuLie, co3gaHne
MHOEKCOB N Apyrnx cnocodbos gocTyna.

[TOMMMO HaANOMNHEHUA XPaHUNULLA, YTUNUTa 3arpy3ku
OOIMKHA NO3BONSATb CUCTEMHbLIM agMUHUCTPATOpaM
NPoOBePSITb CTaTyC; OTMEHATb, MPUOCTaHaBNMBATb U
BO30OHOBNATL 3arpy3Ky; BO30OHOBMNSATL paboTy
nocne owmnbku 6e3 NoTepun LLENOCTHOCTU AAHHbIX. 2



TAIl O0OHOBJICHUS

[1ormkHbI ObITb paccMOTPEHbLI ABa BONpoOca: Korga
OOHOBNATb U Kak OOHOBNATL:

1. OBbIYHO XpaHUNULLA JaHHbIX OOHOBASOTCS
nepuoanveckn B COOTBETCTBUN C 3apaHee
YCTaHOBIIEHHbLIM pacnncaHueM, Hanpumenp,
eXXeaHEeBHO UNn exxeHeaernbHo.

2. AOMVHUCTpATOPLI XpaHUnuLia gaHHbIX onpenensioT
npasusia OOHOBIIEHNST B 3@aBUCUMOCTM OT TpeboBaHUM
nonb3oBartenen n Tpadpuka. Pacnncanune
OOHOBMNEHUN MOXET BbITb Pa3NUYHLIM A5 Pa3HbIX
MCTOYHMKOB JaHHbIX.
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YnpapiieHue MeTaJaHHbIMHA

MemadaHHbIe — nHopMmauus noboro poga, Kotopasi TpedyeTtca ans
ynpaBneHns XpaHunuwemM gaHHbIX, a ynpaBneHne metagaHHbIMyU —
CYLLLECTBEHHbIN KOMMOHEHT apXUTEKTYPbI XPaHEHUS.

K agMUHUCTpaTUBHBIM MeTafaHHbIM OTHOCUTCS BCA MHdOOpMaLnS,
koTopas TpebyeTcs ANs HAaCTPOWMKN N UCMONb30BaHUS XpaHuUnuLLa
OaHHbIX.

busHec-meTagaHHble BKOYaloT B cebs BU3HEeC-TEPMUHBI U
onpeaeneHuns, NPUHaaNeXHoOCTb AaHHbIX 1 NpaBunia onnartbl yCnyr
XpaHUnumLa.

OnepaTmBHble MeTagaHHble — 3TO MHOpMauUns, cobpaHHaa BO BpeMS
paboTbl XpaHUnuLLa JaHHbIX, Takasi Kak MPOUCXOXOEHUE NEPEHECEHHbIX
N NpeobpasoBaHHbIX AAHHbLIX; CTaTyC UCNOMNb30BaHUSA AaHHbIX
(aKTUBHbIE, apPXUBMPOBAHHbLIE UMW YOarieHHbIE); AaHHble MOHUTOPWHIA,
Takue Kak cTaTUCTUKA UCMOoNb30BaHNA, coobLeHna 0o owmnbdkax n
pesynstaTtbl ayguTa.

MeTagaHHble XpaHuinilia 4acTto pa3MeLllanTCcAa B PENO3NTOPUMN,
KOTOPbIN NMo3BOoJiIA€T COBMECTHO NCMOJIb30BaTb Me€TadaHHblE Pa3IiM4HbIM
MHCTPYMEHTaM U npoueccam rpu npoekTnposaHmn, yCtaHOBKE,

NCnosfb3oBaH, 3KCrJytyataumnnn 1 agMmMHNCTPUpPOBaHUN XpaHUITTULLA.
23



TexHoIorum
XpaHeHUA AaHHbIX



1./leHOpMAaJIM30BaHHBbIE,
IHPOCTPAHCTBEHHbIE
0a3bl JAHHBIX



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.
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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

BbINOJIHEHUA 3alpocCa.
27



Kak nmpoexTupoBars
HeHOpMaJIn30BaHHYIO b/1?

bonbwinHcTBO Case — cpeacTs
npoekTupoBaHuna b/l
nogaepXnBaeT METOOOMOMUI0
MOAENNPOBaHNA XpaHUMALL
bnarogapsi UCMoOfb30BaHMULO
cneunanbHOU HOTauunM Ang
donsnyeckon mogenm —
Dimensional.
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OCco0eHHOCTH NPOEKTHPOBAHUSA

MopgenupoBaHue Dimensional cxogHo C
MOoAennpoBaHMEM CBA3EN U CYLLLHOCTEN
anga pensunoHHou mogenu, HO
OTNNYarTCA LUenamMu.

PenaunoHHaa moaenb akueHTUpyeTcs Ha
LEeNTOCTHOCTU U 3PPEKTUBHOCTN BBOAA
OAHHbIX.

PasmepHasa (Dimensional) mogens
OPUEHTUpPOBaHa B NepBYH ovepenb Ha
BbINOJSIHEHME CMNOXHbIX 3anpocoB K b/l.
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O cxemMe 3Be3714

B pasmepHOM MoOenMpoBaHUM MPUHAT cTaHaapT
MOZEeNnn, Ha3biBaeMbI cxemoun 3Be3aa (star schema),
KoTopas obecrnevynBaeT BbICOKYHO CKOPOCTb BbINOMHEHUS
3anpoca nocpeacTsom AeHopManusaunm n pasgerieHms
OaHHbIX.

HeBO3MOXHO co34aTh YHMBEpPCASIbHYHO
OEHOPManuU3oBaHHY0 CTPYKTYPY AaHHbIX,
obecrneynBaloLLytO BbICOKYHO NPOU3BOAUTENBHOCTL MpU
BbINOMMHEHNU NMIOOOro aHanMTMYecKoro 3anpoca. Noatomy
CXema 3Be3fa CTpouTtcsd Tak, YTobbl obecneunTb
HaMBbICLLYO MPON3BOANTENBLHOCTb NPW BbINONMHEHNN
OLHOro CaMoro Ba)kHOro 3anpoca, nbo ansa rpynrol
NOXOXMX 3anNpOCOB.
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OCHOBHBIE COCTABJAIONINE
CTPYKTYPbI XPAHUJIHIL JAHHBIX

Cxema 3Be3ga 06blYHO CoOO4epPXXUT O4HY OOMbLUYIO
Tabnuuy, Ha3biBaemyto Tabnuuen dakra (fact table),
NMOMELLEHHYIO B LEHTP, N OKpYXatlme ee MeHbLUNE
Tabnuubl, Ha3blBaeMbIe Tabnmuamm pasmMepHOCTH
(dimensional table), coeanHeHHble ¢ Tabnuuen dakTa
B BMU€E 3Be3abl paananbHbIMU CBA3AMU. B 9TNX CBA3AX
Tabnuubl pasMepHOCTU ABMAIOTCH POAUTENBCKUMMU,
Tabnuua dpakta - JO4YEPHEN.

Cxema 3Be34da MOXET UMETb TakKXKe KOHCOJIbHble
Tabnuubl (outrigger table), npucoeaAnHEHHbIE K
Tabnuue pasmepHocTu. KoHconbHble Tabnuubl
SBNSAOTCA POANTENBCKUMUN, Tabnuubl pa3MeEPHOCTU -
O0YEPHUMMN.
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Crpykrypa X/I - 3Be3/1a
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Crpykrypa X/ - CHe:KHHKA
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0o3HaAYeHHud TA0JUIl B cxeMe “3Be3aa”

D Tabnuuya ¢akra (fact table)

0Ta6r||/|L|a pasmepHocTU (dimensional table)

oKOHcon bHaqa Tabnuya (outrigger table)
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Taoauua(bl) paxkToB

[Mpexne 4yem co3gatb DW co cxemoun tmna
3Be3ga, HeobxoanmMo npoaHann3anpoBaThb
bunsHec-npaBuna npegmMeTHomn obrnacTtu ¢
LieNbto BbISCHEHUS LIEHTPanbHOro Bonpoca,
OTBET Ha KOTOpbLIN Hanboriee BaxeH. Bce
npo4ne BoNpochl JOMKHbI ObITb 06beANHEHDI
BOKPYI 9TOro OCHOBHOIO BOMNpoca U
MOoJenMpoBaHMe OOIMKHO HAaYMHATBLCA C Hero.
[1aHHble, HeobxoauMble AN OTBETa Ha 3TOT
BOMPOC, AOIMKHbI ObITb MOMELLEHbI B
LeHTpanbHyo Tabnuuy mogenu - tTabnuuy
doakTa
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O cBsA3M Ta0UIBI (HAKTOB C
TA0JMIIAMHU U3MEPEHUH

Tabnuua dakTa aBnsaeTcs LueHTpanbHou Tabnmuen B cxeme 3Be3aa.
OHa MOXET COCTOATb U3 MUSTIMOHOB CTPOK KU coaepXaTb
CyMMUMpYOLWMeE nnn paktnvyeckme gaHHble, KOTOpPbIE MOTyT MOMOYb
OTBETUTb Ha Tpebyemble Bonpockl. OHa coeauHAET AaHHbIe, KOTOpbIe
XpaHUNCb Obl BO MHOMMX Tabnuuax TpaauuUoHHbIX PENALMOHHbIX
6a3ax gaHHbIX. Tabnuua dakta n Tabnuubl pasMmepHOCTU CBA3aHbI
NOEHTUMPUUMPYIOLLMMN CBA3AMU, NPU 3TOM NEPBUYHbBIE KON
Tabnuubl pasMepHOCTU MUTPUPYIOT B Tabnuuy dakta B Ka4yecTBe
BHELLHUX KIoyen. B pasmepHon mogenun HanpasrneHUsa cBA3en SBHO
He NoKa3bIBalOTCHA — OHW onpeaenatTcsa TMnom Tabnuy,. Tabnuua
doakToB, Kak NpaBuio, CoOaAepPXXUT YHUKASIbHbIN COCTAaBHOW KI1HOM,
oObeanHAKLWMN NePBUYHbIE KNHOYM Tabnuu namepeHuin. Hate Bcero
9TO LUENOYUCTIEHHbIE 3HA4YEeHUs1 NMMDO 3HAYEeHUd TUNa «daTta/Bpemsy —
Beab Tabnuua bakToB MOXET cogepXaTb COTHU ThICAY UNN Aaxe
MWUNJIIMOHbBI 3anncen, N XpaHnuTb B HEN NMOBTOPAIOLLMECH TEKCTOBbLIE
onncaHus, Kak rnpaBsuio, HEBbIrOAHO — Ny4lle NOMECTUTbL UX B
MeHbLUKEe No o6bemy Tabnuubl U3MEPEHNN.
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IepBuuHbii KUY (Tabdmuua pakra “REVENUE”)
COCTABJICH U3 YeThIpeX BHEIIHMUX KJIO4Yein: movie key,
market key, customer_ key u time_key

& Customer

customer_key & Movie
first_name movie_key
Iast_narr;z mavie_copy_number |
i}treet_a e CJREVENUE movie_nhurber

Y : mavie_title
slate movie_key rental_status
£ - market_key rental_date
payment_transaction customer_key digsdate
payment_date time_key
payment_status :

movie_rental_rate |

overdue_charge |
payment_amount |

& Market

time_key |
# mal’k et_ke'_',"

store_number
store_city
store_state | 37




Hau0oJ1ee 4acTo BCTpeYaromuxcs
THUINBI (PAKTOB

doakTbl, cBA3aHHLIE C TpaH3akumamu (Transaction facts). OHu
OCHOBaHbI Ha OTAENbHbIX COBLITUAX (TUNUYHBIMWU NMPUMEpPaMKn
KOTOPbIX ABNAKTCS TeriedPOHHbIN 3BOHOK UKW CHATUE OEHEr CO
cyeTa C nomoLblo baHkomara);

drakTbl, CBA3aHHbIE C KMOMEHTasIbHbIMW CHUMKaMuy (Shapshot
facts). OcHoBaHbl Ha cocTosIHUM ObbEeKTa (Hanpumep, DaHKOBCKOro
cyeTa) B onpeaerneHHble MOMEHThLI BpeEMEHU, HanpuMep Ha KoHew
OHA unn mecqaua. TUNMYHLIMKU NpuMepaMmn Takux oakToB
ABNATCA 06beM NpoAax 3a AeHb UK AHEBHAas BbIPYyYKa;

doakTbl, CBA3aHHbIE C anemMeHTamMn gokymeHTa (Line-item facts).
OcHoBaHbI Ha TOM UM NHOM OOKYMEHTE (HanpuMmep, cYeTe 3a
TOBap UNn ycrnyru) n cogepxat nogpobHyo nHdgopmauuto 0b
arieMeHTax 3Toro AOKyMeHTa (Harnpumep, KonmyecTse, LEHe,
NPOLUEHTE CKUAOKWN);

draKTbl, CBA3aHHbIE C CODLITUAMW NN COCTOAHMEM 0bbekTa (Event
or state facts). NpencraBnsoT BO3HMKHOBEHME COOLITUA DOE3
noapobHOCTEN O HEM (HanpumMmep, NPOCTO doakT Npodaxu nnn gakt

OTCYTCTBUS TakOBOU 6€3 NHbIX NoapobHOCTEN).
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O aerajamzanuu paxkrToB

[1na MmHOromepHoro aHanusa NpUrogHbl Tadbnmubl
dakToB, cogepkalune Kak MOXXHo bonee
noapobHble gaHHble (TO eCTb COOTBETCTBYHOLLME
4yrieHaM HWXHUX YPOBHEN Uepapxmu
COOTBETCTBYIOLLUNX N3MEPEHNN).

B naHHOM cnyyae npegnoyvtutenbHee B3ATb 3a
OCHOBY (0baKTbl NpoAaXu ToOBapOB OTAENbHbIM
3aKasymkam, a He CyMMbl Npodax anga pasHbIX
CTpaH — nocnegHue Bce paBHO OyayT
BbluncneHol OLAP-cpeactsom.
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IlpaBuia arperanyu JaHHbIX

KaK rpynnmpoBatb 3arimciu npu Bbl4HNCrieHn"
arperatHbiX daHHbIX.

Hanpumep, B HEU eCTb UAEHTUMUKATOPDI
NPOAYKTOB UMW KITMEHTOB, HO OTCYTCTBYET
NHJOPMAaLMA O TOM, K KaKOW KaTeropum OTHOCUTCSH
OAaHHbLIN NPOAYKT UMM B KAKOM ropoge HaxoauTc4d
NAaHHbIN KIMUEHT. 3TN CBeAeHnd, B JaribHeEULLEM

S ncrnonb3yemMble A5nsi NOCTPOEHUSI nepapxmin B

N3MepeHmnax Kyba, cogepxarcs B Tabnuuax
N3MEPEHUN.
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Tadéauubl u3MepeHu !

4
LA »

penko uaMeHdeMble gaHHble (Tuna cripaBO4vHUK). B
nogasnsaowemM 00MNbLMHCTBE CrlyvyaeB 3TU AaHHbIE
npeacTaBnaoT codbom No ogHOW 3anucuy Ang Kaxaoro
YyfieHa HUXHEro YPOBHA Mepapxmm B U3MepPEHUMN.

Tabnuubl 3MepeHnn Takke cogepxaT Kak MUHUMYM
Oo4HO onucaTenbHoe rnose (0bbIYHO C UMEHEM YneHa
N3MEPEHNS) N, KaK nMpaBuno, LenovncrieHHoe
Krto4eBoe rnose (00bIYHO 3TO CypporaTHbIN KIod) Ans
OogHO3Ha4YHOW naeHTUdUKaLmmn YneHa n3mepeHus.

Ecnn byayuiee namepeHme, oCHoBaHHOE Ha JaHHOW
Tabnuue n3MepeHuin, CoaepXxXnT nepapxmio, 1o
Tabnuua naMepeHnn Takke MOXET coaepKaTb Nnosg,
yKasblBaloLne Ha «poanTensa» AaHHOro YneHa B 3ToU
nepapxumu.
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OT/in4ue oT CXeMbI «3Be31a»

ECnn XOTA Obl OOHO N3MEPEHME CoOOepPXKNTCA
B HECKOJIbKMX CBSI3aHHbIX Tabnuuax, Takas
CXeMa XpaHunuwa gaHHbIX HOCUT Ha3BaHue
«CHeXunHka» (snowflake schema).

[ononHuTenbHbIEe Tabnuubl N3AMEPEHNN B
TakoW cxeme, 0ObIYHO COOTBETCTBYHOLLINE
BEPXHUM YPOBHAM NEPaPXUN U3MEPEHUSA U
HaxoasLwmnecs B COOTHOLLEHUN «OOUH KO
MHOIrMM» B rlaBHOW Tabnuue n3amepeHun,
COOTBETCTBYOLLEN HUXKHEMY YPOBHIO
nepapxun, MHoraa HasbliBatOT KOHCOSbHbLIMU
Tabnuuamu (outrigger table). @



CBA3M KOHCOJBbHBIX TA0JIHII

KoHconbHble Tabnuubl MOryT ObITb CBSI3aHbl TOSIbKO Tabnuuammn
PasMepPHOCTU, NPUYEM KOHCOIMbHadA Tabnuua B 3TON CBSI3U
poauTernbcKkas, a Tabnuua pasmepHoOCTU - AodepHsa. CBA3b
MOXET ObITb MOAEHTUPULMPYIOLWEN NN HENOEHTUDULNPYIOLLIEWN.

KoHconbHaga Tabnuua He MOXeT bbITb cBA3aHa Tabnuuen gakTa.
OHa ucnosnb3yeTtca ang Hopmanuaaumm gaHHbIX B Tabnuuax
pasmepHocTU. Hopmanusauyms gaHHbIX nonesHa npu
MOLEeNMpPoBaHNU PENALNOHHON CTPYKTYPbIl, HO OHa YMeEHbLUAaeT
9P EKTUBHOCTL BbINOSTHEHUSA 3AMPOCOB K XpaHUULLY AaHHbIX. B
pasMepHOW MoAdeNU rmaBHON LENbIO SBNseTcsl obecrnevyeHne
BbICOKOWN 3(PJEKTUBHOCTU NPOCMOTPA AAHHbIX U BbINONMHEHUS
CITOXHbIX 3anpocoB. Cxema CHeXUHKa 0ObIYHO NPEeNnATCTBYET

9 (PEKTUBHOCTU, NOTOMY YTO TpebyeT oObeaANHEHNSI MHOTMNX
Tabnuu anga nocTpoeHust pesynsTupyrowero Habopa gaHHbIX, 4TO
yBenuinBaeT BpeMs BbINONHEHUs 3anpoca. ['oatomy npu
NPOEKTUPOBAHUN HE CrneayeT 3noynoTpednsaTe Co3gaHUeEM

MHOXeCTBa KOHCOJ1bHbIX Ta6J'IV|LI,.
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3akaaaka Dimensional qmajgora Table Editor

ERADATA Table Editor

Table: IMovie LI

Name: |Iv1 ovie Database: I

Dimensional I Comment | Yolumetrics | Physical Props | UDP I Validation l Teradata... ; o

— Dimensional Modeling Role — Dimension Type ——
[V Calculate Automatically (based on usage) [~ Slowly Changing

) Eact & & Dimensicn O 1 Ltigge: |—L|

— Data Warehouse Rules -

Fized Type

Refresh: IHefresh MOVIE data

Append: |

Backup: I Backup all data

Recovery: I

Archiving: |Archive old records

Lelbefbef LeflefLe]
] 0 ER ER S

~

Purge: I

™ Physical Only ¥ Generate T ]

B ananore onncaHugd
CBOWCTB Tabnuubl
Table Editor
NMMEETCS 3aKrnagka
Dimensional, B
KOTOPOW 3a4aloTc4
cneundunyeckmne
cBoucTBa Tabnuubl B
pa3MepHOU moaenu,
ponb Tabnuubl B

cxeme (Dimensional

Modeling Role)
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IIpaBuia xpanenus gaHubix (Data Warehouse Rules)

[nsa kaxgon Tabnuubl MOXHO 3a4aTb LUEeCTb TUMOB NpaBuU

MaHUMynMpoBaHus gaHHbIMU: obHoBrieHue (Refresh),
pononHeHue (Append), pesepBHoe KonupoBaHue (Backup),
BoccTtaHoBrieHue (Recovery), apxusunpoaHue (Archiving) u
ouunctka (Purge).

[1ns 3agaHusa npasuna crneayeT BolbpaTb MMs nNpasuna 13
COOTBETCTBYIOLLEro cnncka Bolbopa. Kaxagoe npasuno OOMKHO
bbITb NpeaBapuTeribHO onucaHo B agmnanore Data Warehouse
Rule Editor (meHto Edit / Data Warehouse Rule).

[ns ka)goro npasuna JOMKHO ObITb 3a4aHO UMS, TUM,
onpeaernexHue.

Hanpumep, onpegeneHune npasuna AoNoNHEHUA AAHHbIX MOXET
BKIIOYATb YaCTOTY U BPEMS AOMNOMNHEHNSA (eXXeaHEBHO, B KOHLIE
paboyero gHA), NPOAOIMKUTENBHOCTL onepaunn n T.4. CesasaTb
npaBusa c onpegeneHHon Tabnuuen MOXHO C MOMOLLbIO

ananora Table Editor.
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2. KyObl gaHHbIX
(MHOromepHasn
MoAernb OaHHbIX)



