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[Monck 3aKOHOMepPHOCTEN




MecTo xpanwivia B UHPOPMaLMOHHOU

TeXHOJ/IOTUHU NMOJAJAeP)XKH NMPUHATHUA PellleHuH

T
-




PacxoxxaeHusa B Tpe0OBaHUAX K
XpaHeHU10 JaHHbIX B b/l u X/1

TpajuLUOHHBbIE faHHbIE,
xpaHuMbie B B/

JlaHHbIe AJis1 IPUHATHS pelleHui

HeTanu3npoBaHbl

O0600I111eHBI TMO0 OUHIIEHEI

TOYHBI B MOMEHT JJOCTYTIA

[Tpe CTaB/sAIOT 3HAUEHUS HA YKa3aHHOe
BpeMsi

MoryT KOppeKTUPOBaTLCA

He KOppeKTHUpYIOTCH, eC/ii BBe/IeHbI B
XpaHusuiije

TpeboBaHus K criocobam AanbHeMIIein
00pabOoTKU BBISICHSIFOTCSI 3apaHee

TpeboBaHus K criocobam AanbHeuIen
00pabOTKM He UMEeIOT TIepBOCTENEeHHOI0
3HaUeHHUs

CTposiTCSl Ha OCHOBe 0OBIUHOIO I[HK/IA
pa3paboTKu cucTem

CoBeplilleHHO UHOM 1K/ pa3paboTKu
CUCTEM

YyBCTBUTENBHBI K
IIPOU3BOAUTENBHOCTH B 1 mo3TomMy
IIPeIbSIB/SIOT K HUM JKECTKHe
TpeOoBaHUs

Msirkue TpeboBaHUs K
MPOU3BOAUTE/ILHOCTH b/1
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ITpojo/mkenue Tad/ MBI

OO6OpabaTbiBaeTCsl OJWH 2/IEMEHT
MAHHBIX 3a OJIUH 3aMpOC

O6pabaTbiBaeTCsI MHOKECTBO
3JIEMEHTOB JIaHHBIX 3a OZ[MH 3aITpoC

YmipaB/isirOTCS TpaH3aKLUAMU

YTipaB/IsArOTCS aHATUTUUYECKUMU
3arpocamu

OpueHTHPOBaHbI Ha PUIOKEHUS

OpueHTUPOBaHbI HA aHA/IU3

BbIicoKast cTerneHb AOCTYITHOCTH

OTHOCHTe/bHas OOCTYIIHOCTD

KoHTpo/iMpyeTcs 11eJI0CTHOCTb BCeX
JaHHbIX

KoHTpovpyeTcsi 1jeJIOCTHOCTh
MOJAMHOXKeCTBa JaHHbIX

JlaHHbIe He U30BITOUHBI

JTaHHbIe U30BITOUHbI

Cratuueckass CTPYKTYpa,
TIPOU3BOJILHOE COZleprKaHue

['nbkasi cTpyKTypa

MaccuBbI JaHHBIX peKO

WCII0Tb3YHOTCS B TIpoliecce 00paboTKu

MaccuBbI JaHHBIX IIUPOKO

WCII0/Tb3YIOTCS B TIpoliecce 00paboTku

[Togaep>XKUBarOT exxKeJHeBHbIe
oriepaLu

IToanep>XuBarOT ITePUOIUYECKHUM
aHa/In3 c

|-




IlosiB/1IeHMe XpaHU/TULL]
BbI3BAHO, IBYMA NPUUYMHAMM:

aHanmTn4yeckas pabéorta ¢ gaHHbIMU B X/[1
(cneumannsnpoBaHHbIX bJl) He cka3biBaeTcA
Ha NPoOn3BOANTENBLHOCTUN OCHOBHLIX B/;

AHAUTUTUKN U PABOTHUKN yNpaBNeHNUS MOTYT
MO/IHOCTbIO OPUEHTUPOBATLCS Ha

cneynann3vpoBaHHbIe XpaHuauula B pexmnme
"Yto, ecnn...".



Ilouemy He/ib3A UCIOJ/IL30BAaTh TPAJAULIUOHHbIE
b/l B npouecce NpUHATUA PellIeHUM?

HeOCTOBEPHOCTb AAHHbIX;

HU3Kasi NPOU3BOANTEIbHOCTb NPU HECTaHAAPTHbIX
3anpocax;

HEBO3MOXHOCTb NPeobpa3oBaHns Pa3HOPOAHbIX AAHHbIX,
Tak Kak OHW 4acToO HE UMEIOT METOK BPEMEHM.

[po61eMbl NP NOArOTOBKE OTYETOB BO3HMKAIOT U3-3a TOrO,
YTO:

TPYAHO MNMOHATDL, rge HaxXxogAaTCA AaHHbIe, HeOGXO,EI,I/IMbIe
AnA aHa/in3a N NPUHATUA PELLEHNA,

60/1bLUMHCTBO B/l OPUEHTUPOBAHO TO/ILKO Ha
CTaHAapTHbIE 3anpoChl;

HY)XXHO npumBsiekatb nporpaMmmMmmncToB AJ14 BbINOJIHEHUA
HeCTaHAaPTHbLIX 3alpPOCOB. v/



OnbIT ucniosib30BanuA b/l

[MoaBoasi NTOrN, MOXHO OTMETUTbL, UTO, HECMOTPS Ha
06uIMe AaHHbIX, BO3MOXHOCTEN UX cOopa N XpaHeHus,
opraHusaumm 0 CUX NopP UCNbITbIBAIOT CEePbE3HbIiA
He[l0CTaToOK B MHbopMauum, He06XoANMOK ANA NMPUHATUA
PEeLLEHUN.

CyLiecTByroLine cuctemMmbl coopa n 06paboTKm
KoprnopaTuBHbIX AaHHbIX B MPUHLUMNE HE NPUrogHbl Ang
ncnosnb3osaHua B [INP. JaHHble pa3HOTUMHbI U
pacnpegeneHbl Kak BHYyTpU opraHusaunm, Tak 1 3a ee
npegenamun. Jinuam, npuHumarowmm peweHma (JIirP) n
aHa/IMTUKaM NpPUXoAnTCA NPUHUMATb PeLLleHUa He TOMbKO
B YC/TOBUSIX HEMOJIHOM, HO N 3a4acTyl0 HeJOCTOBEPHON U
npoTMBOpeUnBon NHdhopmauumn. K Tomy Xxe He Bcerga
yaaeTca nosyynTtb Tpebyemyto MHdbopmaumio BO Bpems U
B HarndagHom suae. B pesynbraTe - HeygauyHble peLleHuns.
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BbIB0Oj U3 onbITa UCM0/Ib30BaHuA b/l

Bo3HMKaeT Heo6Xx04MMOCTb B
TEXHONOINAX, NO3BOMSAIOLLINX
aBTOMaTU4eckn coompartb AaHHble
3 pas3IMyHbIX 6a3 AaHHbIX, CUCTEM
06paboTKM AaHHbIX,
corsiacoBblBaTb 1 00beANHATH B
npeaMmeTHO-OPNEHTUPOBAHHbIN
doopmaT, KOTOPbIN HYXEH
aHaMMTNKaMm. 9



TpeOoBanusa K XpaHu/IMiaM JaHHbIX
VIS PYKOBOJSIIEr0 COCTaBa U

dHA/INTHKOB

X[ 0O/MKHO ObITb NPeAMETHO-OPUEHTUPOBAHHbIM,
NHTErpupoBaHHbIM, NpeaHa3HaYeHHbIM A1
NoAOEPXKN MPUHATUS PELLEHUN.

XpaHunuuie npeactaBnsieT coboii Takyto cpeay
HaKOM/IeHNS AAHHbIX, KOTOpasi ONTUMU3NpoBaHa A
BbINOJ/THEHUSI CNTOXHbIX aHaSTUTUYECKNX 3arpoCcoB
yrpaB/IEHYECKOro nepcoHana.

3TW 3anpocbl MOTYT ObITb A0CTATOYHO
MHONBUAYaIbHbI 1K1 KAXXA0M opraHmn3aumm, Kakaoro
noapasfeneHns n gaxe otAaesIbHOro aHa/ITUKa.
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OcCHOBHBI€ COCTABJIAIOILHE
XpaHU/IUILA JaHHBIX:

npegMeTHass OPUEHTUPOBAHHOCTD;

MHTErpmpoBaHHOCTb (LUEe/TI0OCTHOCTb
N BHYTPEHHAA B3aNMOCBS3b);

BPpeEMEHHAA NMPNBA3KA,

Hepa3pyLlaemasi COBOKYMNHOCTb
NaHHbIX.
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IlpeaMeTHass OPUEHTHPOBAHHOCTD:

JlokasibHble 6a3bl AaHHbIX coaepXar
MeradanTbl Hdpopmaunm, abCoTHO He
HY>XHOW NS aHanu3a (agpeca, Nno4YToBbIE
MHAOEKCbI, naeHTUukaTopbl 3anucen n ap.).
[Togo6Haa nHopmauua He 3aHOCUTCA B
XpaHuauule, YTo orpaHnYMBaeT CNekTp
paccMaTpuBaeMbIX AaHHbIX MPU MPUHATUN
peLleHnsa 40 MUHUMYMa.
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NHTerpupoBaHHOCTD (11€/I0CTHOCTD U
BHYTPEHHsISI B3aUMOCBSI3b):

HecmMoTps Ha TO YTO AaHHbIe NorpyarTca n3
Pa3/INYHbIX UICTOYHNKOB, HO OHN 06beiHEHbI
eVHbIMM 3aKOHaMN UMeHOBaHUA, crnocobamm
N3MepeHnsa aTtpmoyToBs 1 Ap. ITO UMeeT 60/ibLioe
3HaueHne ANns KopnopaTuBHbIX OpraHmM3auumn, B
KOTOPbIX O4HOBPEMEHHO MOTYT 3KCN/1yaTMpoBaThbCA
pa3/inyHble MO CBOEN apXUTEKTYPe BbIYNC/IUTESIbHbIE
CUCTEeMbI, NpeacTaBAloWmMe oANHaKOBbIe JaHHbIE
Nno-pasHoMy. Hanpumep, MOryT NCNOJ/1b30BaThbCA
HEeCKOJ1bKO pa3/InyHbIX doopmaToB npeacrtaBieHns
aaT Uiy oguH N TOT XKe rnokasateslb MOXeT
Ha3blBaTbCA MNO-pasHoOMy, Hanpumep, "BEPOATHOCTb
noseaeHna Hpopmaymn'™ n "BepoATHOCTb
nonyyeHusa nHpopmauymun”. B npouecce norpyxeHus
Nnoao6Hble HECOOTBETCTBUA YCTPAHAKTCS
aBTOMaTNYECKU;
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BpeMeHHas NMpuUBA3Ka:

OnepaTyBHbIe CUCTEMbI OXBaTbIBAKOT
HeB6O0/IbLLIOWN NHTEPBAJT BDEMEHMU, UYTO
NOCTUraeTcs 3a CYeT Nepmnoanyveckoro
apxmBupoBaHusa gaHHbIX. DW, HanpoTus,
COAEPXNT UCTOPUYECKME AaHHbIE,
HaKOMJ/IEHHbIE 3a 60/bLLUON NHTEPBaJI
BpeMeHun (NATb—CeMb N1eT);
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Hepa3pyiiaemas
COBOKYITHOCTh JJaHHBIX :

Moaundmkaumsa aaHHbIX HE MPON3BOANTCS,
MOCKOJ/IbKY MOXET NPUBECTU K HAPYLLEHUIO KX
LIe/TOCTHOCTMW.

[TOCKOJIbKY HEe TpebyeTcsd MUHUMN3NPOBATL
BPEMS MOrPYXXeHUd, TO CTPYKTypa
XpaHunLia MOXET ObITb ONTUMU3MPOBAHA
nna o6paboTku onpeaesieHHbIX 3anpocos,
4YTO AOCTUIaeTCH 3a CYeT AeHopmManmsauymm
PENIALUMOHHOW CXEMbI, NPeaBapuUTENIbLHOIO
arpermpoBaHns U NOCTPOEHNS
COOTBETCTBYIOLLUMX NHOEKCOB.
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Oco0eHHOCTH XpaHU/IUIIL AAHHbBIX:

XpaHunmua aaHHbIX cogepXXaT MHopmMaLluo, COopaHHyto 13
HECKO/IbKMX OnepaTMBHbIX 6a3 AaHHbIX. XpaHuumLLa, Kak
npaBu/o, Ha NopsaoK 60sible onepaTMBHbIX 6a3, 3a4acTyo
nMest 06EM OT COTEH rMrabamnT 00 HECKO/IbKUX TepabairT.

Kak npaBuio, XpaHWiuLe AaHHbIX NOAAEPXKMBAETCS
HEe3aBMCUMO OT OnepaTMBHbIX 6a3 AaHHbIX opraHu3auuy,
MOCKOJIbKY TPEOOBaHUSA K (PYHKLMOHA/IbHOCTU U
MPOV3BOANTENBHOCTU aHA/TUTUYECKUX MPUSIOXKEHWIA
oT/IMyatoTcst OT TPeboBaHWIA K TpaH3aKLUMOHHbLIM CUCTEMAM.

XpaHuvLLa laHHbIX CO34at0TCA CneumnanbHo A/
NPUAOXEHUI NOAAEPXKKA NPUHATUSA PeLLEHU 1
npeocTaBAsAlT HAKOMNIEHHbIE 3a onpeeneHHoe BpeMs,
CBO/JHblE N KOHCONNAMPOBaHHbIE AaHHbIE, KOTOPble 6onee
npueMnemsl 41151 aHasIM3a, Yem eTasibHble UHAMBUAYasIbHbIE
3anuncu. Paboyas Harpy3ka CoOCTOUT U3 HECTaHAAPTHbIX,
C/TIOXHbIX 3aMpocoB, KOTOPble obpaLLaloTCs K MUNIMOHAM
3anuncen 1 BbINO/HAOT OTPOMHOE KOSIMUYECTBO ornepaLnii
CKaHMPOBaHUs, coeANHEHNS 1 arpernpoBaHunsl. Bpems otseta
Ha 3anpoc B JaHHOM c/lydae BaxkHee, YeM NponycKHas
CNOCOOHOCTD. 6



Pa3HOBHU/AHOCTH XPaHU/IHUIIL] —
BUTPUHBI JaHHBIX:

[TOCKOJIbKY KOHCTPYMPOBaHMe XpaHunuuia AaHHbIX —
C/TOXHbIW MPOLIECC, KOTOPbIN MOXET 3aHATb HECKOJ/IbKO
NeT, HEKOTOPbIe opraHu3aumm BMeCTO 3TOro CTPOAT
BUTPUHbI AaHHbIX (data mart), cogepxatlme nHgopmauymio
151 KOHKPETHbIX nogpasaenenunii. Hanpumep,
MapKETMHIoBast BUTPUHA AJaHHbIX MOXET coepXaTb
TONbKO MHJ)OPMALIMIO O KNTMEHTaxX, NpoAyKTax U npoaaxax
N He BKNKoYaTb B ce64A niaHbl NOCTaBOK.

HecKo/bKO BUTPUH AiaHHbIX AN noapasaesieHni
MOIYT COCYLLIECTBOBATb C OCHOBHbIM XPaHU/INLLIEM
NaHHbIX, JaBas YaCTUYHOE npe/icTaB/IEHNE O CoAEPKaHUN
XpaHunuwa. BUTPUHbI IaHHBIX CTPOATCSA 3HAUMUTESBHO
ObICTPEE, YEM XpPaHWUNULLE, HO BNOCEACTBUN MOTYT
BO3HUKHYTb CEPbE3HbIE NMPOO6/IEMbI C UHTErpaLnein, ecnm
nepBoHavasibHOE NyiaHnpoBaHMe NPoBOANIOCL 6e3 yyeTta
NoJsIHOWN GU3HEec-moaesnmu. 17



KomnoHenTa— cpejcTBa M3B/IeUeHH,
npeoOpa3oBaHus M 3arpy3KM JJaHHBIX:

3Tan n3BJsiIeYeHuns u
npeobpas3oBaHunA;

aTan OYNCTKN AAHHbIX;
aTan 3arpysku;

aTan OOHOB/IEHUS;
yrpas/ieHne metagaHHbIMMU.
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JTal U3BJ/IeUeHUA U
npeodOpa3oBaHus

Llenb atana n3ssnevyeHnsa gaHHbIX — nepeHecTun
NaHHble U3 PasHOPOAHbIX UCTOYHNKOB B 6asy
OaHHbIX, rae NX MOXXHO MoanduumMpoBaTh U
n06aBuTb B XpaHunuule. Llenb nocnegytoulero atana
npeobpasoBaHnNA AaHHbIX — YCTPaHUTb
HEeCOOTBETCTBUSA B CXEME U cOornalleHusx o
3HauYeHudax aTpmoyToB. Habop npaBun 1 CKpUNTOB,
Kak npasu/o, BbINOMHAET npeobpasoBaHne AaHHbIX
N3 NCXOHON CXEMbI B UTOTOBYIO CXEMY.

K npumepy, ANCTPUOLIOTOP MOXET pasfaenTb MMS
KaXX0ro K/ineHTa Ha Tpu YacTu:. UMs, OTY4eCTBO (Un
NHUUManosl) N hamnnua.
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JTal OYMCTKH AaHHBIX

OWmnOKM npuv BBOAE AaHHbIX U pa3sinyna B
CXemax MOryT NpUBECTU K TOMY, UYTO Tabnunua
n3mepeHnn «KnmeHT» oyageT MMeThb
HECKOJ/IbKO COOTBETCTBYHOLLMX KOPTEXEN Os
OHOr0 K/INEeHTa, YTO NPMBOANUT K HETOUYHbIM
OoTBeTaM Ha 3anpocbl 1 HEKOPPEKTHbLIM
MoaeniAM A00bluM AaHHbIX.

NHCTPYMEHTbI, KOTOPbIE MOMOratoT
onpeaennTb 1 NCNpPaBUTb aHOMa/INN AAHHbIX,
N0/DKHbI UMETb BbICOKYIO OTAauy.
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JTar 3arpy3Ku

[Toc/ie TOro, Kak AaHHble N3BJ/1eYEHbI U
npeobpa3oBaHbl, BO3MOXHO, YTO UX eLle
Heob6xoa4MMo AO0NOJSIHUTENNbLHO obpaboTaTb nepen,
TeM, Kak 060aBUTb B XpaHWU/INLLE.

Kak npaBuio, yTuanTbl QOHOBOW 3arpy3ku
noaaepXXmnBatoT Takne oyHKLNK, Kak NpoBepKa
OorpaHMYeHn UesioCTHOCTU; COPTUPOBKA;
CyMMMpOBaHue, arpermpoBaHne 1 BbIMNO/IHEHWE
APYrnx BbIYUCNEHNN A1 CO30aHNA NMPON3BOAHbIX
Tabnuy, pasMmellaembiX B XpaHuUnuLe; codgaHue
MHOEKCOB U APYrMx cnocoboB AoCTyna.

[TOMMMO HaMoO/IHEHUA XpaHWUuLa, yTunumTa 3arpy3ku
N10/1KHA NMO3BOJIATL CUCTEMHbBIM aAMUHUCTPAaTOpam
NPOBEPATL CTATyC; OTMEHATL, NpMocTaHaBAnUBaTh U
BO300OHOB/ATbL 3arpy3ky; BO300OHOB/IATL paboTy
nocsie ownobkn 6e3 notepun LesIocTHOCTHU JIAHHBIX.



ITar 00HOBJ/ICHUS

J[lo/XHbI 6bITb PACCMOTPEHbI IBA BONpPOCAa: Koraa
O6GHOB/ATb N KaK OOHOB/IATD:

1. O6bIYHO XpaHuNULLa AaHHbIX OGHOBAKTCS
nepnoanyeckn B COOTBETCTBUM C 3apaHee
YCTaHOB/IEHHbIM pacnucaHuem, Hanpumep,
exxeaHeBHO NN exeHeaenbHO.

2. AIMUHUCTpAaTOPbI XpaHunuwa AaHHbIX onpeaensaT
npasusia 06HOB/IEHNS B 3aBUCUMOCTU OT TpeboBaHUK
nosb3oBaresnien n Tpaduka. PacnmcaHue
OOHOB/IEHUN MOXET ObITb Pa3/INYHbLIM AN PaA3HbIX
MCTOYHNKOB AaHHbIX.
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YnpaB/ieHrue MeTaJlaHHbIMU

MemadaHHble — nHdopmaLms No6oro poaa, Kotopas Tpedyetcs ass
yNpaB/IeHNA XPaHUIULLEM [aHHbIX, & ynpas/ieHne MeTagaHHbIM1 —
CYLLECTBEHHbIN KOMMOHEHT apXUTEKTYPbl XPaHEHUSI.

K agMUHUCTPaTUBHBIM MeTaZlaHHbIM OTHOCUTCSA BCS MHAdOpMaL s,
KOoTopasa TpebyeTcs AN HACTPONKN U UCMNOb30BaHUS XPaHUIMLLIA
NaHHbIX.

Bu3Hec-meTasaHHble BKAKYalOT B cebs BU3HEC-TEPMUHLI K
onpeaesnieHnsa, NpUHanIeXHOCTb AaHHbIX U Npasuia onnartbl yCnyr
XpaHunuua.

OnepaTvBHblE MeTafaHHble — 3TO MH(popMaLns, cobpaHHasd BO BpeEMS
pPaboTbl XpaHUMLLIA AaHHbIX, Takas Kak MPoucXoXxaeHne nepeHeceHHbIX
N NpeobpasoBaHHbIX AaHHbIX; CTaTyC UCMOb30BaHNA AaHHbIX
(aKTUBHbIE, apPXNUBUPOBAHHbIE UN YAaJIEHHbIE); AaHHbIE MOHUTOPUHTA,
Takme Kak ctaTUcTuka Mcnosib3oBaHus, coobLleHna 06 owwnobkax u
pesynbTartbl aygura.

MeTagaHHble XpaHU1La 4YacTo pa3MeLLaloTcs B Peno3nTopun,
KOTOPbI NO3BOIIET COBMECTHO MCMNO0/1b30BaTh MeTaaHHble
Pa3/INYHbIM MHCTPYMEHTAM W NpoLieccam Npu NPoeKTUPOBaHUH,
yCTaHOBKE, UCNOb30BaHUK, IKCnAyaTaLumn n agMUHUCTPUPOBAHUN

XpaHW/nLlia. 273



TexHonornwu
XpPaHeHUA OaHHbIX



1./leHOpMa/IM30BaHHbIE,
NPOCTPAHCTBEeHHbIEe
0a3bI JAaHHBIX



JleHopMa/in30BaHHbIE,

NPOCTPAaHCTBeHHbIE 0a3bl JJaHHBIX

OaHuM 13 HanpasneHun passutna PB/ B
MHTepecax CUCTEM NPUHATUA PeLLIEeHNN
ABnaeTcsa paspaboTka Tabnuy,
fieHopMasin30BaHHOU hopMon
(MoandonkaLmy cxemMbl opraHn3auny AaHHbIX
Tuna 3ee3na).

CTpyKTypa Takon 6a3bl AaHHbIX HE byaeT
PensauMoHHON - 3TO byaeT
npocTpaHCTBEeHHAasA 6a3a AaHHbIX C Le/bto
aHa/m3a iaHHbIX, & HE BbINOJ/IHEHUSA
TpaH3akuui. 26



MeTtopgosorusa Dimensional

Hopmannsaynsa aaHHbIX B penaunoHHbix CYB/ npnBognT K
CO3aHNI0 MHOXXECTBa CBSA3aHHbIX MexXay cobon Tabsivy,. B
pe3ynbTarte, BbINOJSIHEHME C/IOXHbIX 3aMpPOCOB HEN3H6EXHO
NPMBOAUT K 00 beAUHEHUIO MHOTMX Tabnuy, YTO CyLLLIECTBEHHO
yBeNM4MBaeT BpemMsa OTK/InKa.

Co3faHune XpaHunuila AaHHbIX NogpasyMeBaeT co3jaHune
NeHopMasIM30BaHHON CTPYKTYPbI AaHHbIX (AonycKaeTcs
N30bITOYHOCTb AAHHbIX N BO3MOXHOCTb BO3HUKHOBEHMS
aHoOMaUMiA NPY MaHUNyIMPOBaHUK AaHHbIMW),
OPVEHTMPOBAHHOW B NEPBYIO0 oYepe/lb Ha BbICOKYHO
NPOM3BOANTENBHOCTb MPU BbINOJIHEHUN aHATUTUYECKNX
3anpocos..

Hopmanusauus aenaeTt MoAeNb XPaHUIULLA C/AULLKOM

C/NIOXKHOW, 3aTPYAHAET ee NOHMMaHWEe U yxyallaeT
3do(peKTUBHOCTb BbINOJIHEHMA 3anpoca.
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Kak nmpoeKTupoBaTh
HeHOpMa/in30BaHHYI0 b/1?

bonsbuwinHcTBO Case — cpeacTs
npoekTnposaHusa b/l
noaaepXxmeBaet MeToao/10rUko
MOAEeNNPOBaHUA XpaHUINLL
6narogapsa Ncnosib30BaHUIo
cneymnasibHoOn HoTauun Ans
domnanyeckon moagenmn —
Dimensional.
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Oco0eHHOCTH IPOEKTHPOBAHUSA

MoaennposaHmne Dimensional cxoaHo ¢
MOZeNIMpPoBaHNEM CBA3EN U CYLLIHOCTEN
ansa penaunoHHon moaenun, Ho
OT/INYaKTCA LeIAMM.

PenaunoHHaa moAe b akUueHTUpyeTCH
Ha LLe/NIOCTHOCTU U 3PJPEKTUBHOCTY BBOAA
OaHHbIX.

PasmepHada (Dimensional) moaens
OPMEHTMPOBAaHa B NePBYIO o4yepedb Ha
BbIMNO/IHEHME CIOXHbIX 3anpocoB’k B/.



O cxemMe 3Be3/1a

B pasmepHOM MOoAennpoBaHnUm NPUHAT cTaH4apT MoAeNn,
Ha3biBaeMbll cxemou 3Be3sga (star schema), kotopas
obecneunBaeT BbICOKYH CKOPOCTb BbINO/IHEHNA 3anpoca
nocpeacTsoM AeHopManusaunm n pasgeneHns gaHHbIX.

HeB03MOXHO c0o3aTb YHUBEPCA/IbHYIO AEHOPMAa/IN30BaHHYIO
CTPYKTYPY [AaHHbIX, 06ecneynBatoLLy0 BbICOKYHO
MPOM3BOANTESLHOCTb NPW BbINOSHEHWM THO6OTO
aHaIMTMYyeckoro 3anpoca. MoaTomy cxema 3Be3/a CTPOUTCS
Tak, YTobbl 06ECNeUYnTb HanBbICLLUYO MPOU3BOANTENLHOCTL NPU
BbINOJTHEHWMM O4HOTO CAMOr0 BaXXHOro 3anpoca, b0 ANs
rpynmnbl MOXOXMX 3arnpocoB.
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OcCHOBHBI€ COCTABJIAIOILHE
CTPYKTYPbI XPaHUJIMIL] JAHHBIX

Cxema 3Be34a 06bI4YHO COAEePXUT OAHY 60/MbLLUYIO
Tabnmuy, Ha3biBaemMyo Tabnnuen dakrta (fact table),
MOMELLEHHYI0 B LIEHTP, N OKpYyXarLllne ee MeHbLune
Tabnuubl, Ha3blBaeMble Tabimuamm pasmepHOCTH
(dimensional table), coenHeHHbIE C TabMLEeN doakTa
B Buae 3Be3/bl paanasnibHbIMN CBA3AMU. B 3TUX
CBA3AX TabNuubl pa3mMepHOCTU ABNAIOTCS
poAUTENLCKUMU, TabNuua dpakta - [oUYepHeEN.

Cxema 3Be3/1a MOXeT MMEeTb TakKKe KOHCOJIbHbIe
Tabnnuel (outrigger table), npncoeANHEHHbIE K
Tabnmue pasmepHocTn. KOHCONbHblE Tabnuubl
ABIAKOTCA POANTENBCKUMW, TAOINLIbI PA3MEPHOCTH -

OYEPHUMMN.
AoHeEp 31



CTpykrypa X/l - 3Be3/ja
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O0o3HaueHusa Tad/smmi B cxeMme “3Be3ga”

D Tabnuua ¢gakra (fact table)

*Taﬁﬂwua pasmMepHoCcTH (dimensional table)

ol{annn bHaa Tadtnuya (outrigger table)
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Taouna(ei) pakrToB

[Tpexae yem co3patb DW co cxemon Tuna
3Be34a, HeobxoaAnmMo npoaHanm3npoBaTth
bu3Hec-npaBwuia npegmeTHon obnactu
Lle/Ibl0 BbISCHEHUA LIeHTPasIbHOro BONpoca,
OTBET Ha KOTOPbIN Hanbosiee BaxkeH. Bce
npoune BONpPocChl A0/IKHbI ObITb 00 beANHEHbI
BOKPYr 3TOr0 OCHOBHOrO BOMnpoca u
MOZleNnMpoBaHne NO/MKHO HaUYMHATBLCS C HEroO.
[laHHble, HeobxoaAnMbIe O/ OTBeTa Ha 3TOT
BOMPOC, A0/IKHbI ObITb MOMELLEHbI B
LeHTpa/bHYyI0 Tabnuuy moaenu - Tadnuuy
dhakTa
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O cBsA3u Tabd/MLBI (PAKTOB C
Ta0/IMI[aM1 U3MepeHul

Tabnuua hakta ABNAeTCA LeHTPaNbLHOW Tabimuen B cxeme 3Be3aa.
OHa MOXeT COCTOATb N3 MU/IJTMOHOB CTPOK N coaepXaTtb
CyMMUpytowpe nnn paktnyeckme aaHHble, KOTOpble MOTryT NOMOYb
OTBETUTb Ha Tpebyemble Bonpockl. OHa coeaVHAET AaHHble, KOTOPbIE
XpPaHUINCb Gbl BO MHOIMX Tabnnuax TpaguLUyoHHbIX PeNALUMOHHBLIX
6aszax AaHHbIX. Tabnuua dpakrta n Tabnuubl pasmMepHOCTU CBA3aHbI
NOEHTUPULNPYIOLLMMU CBA3AMU, MPU 3TOM NEPBUYHbIE K4
TabnLbl pa3MepHOCTU MUTPUPYIOT B TabuLy pakTta B Ka4ecTBe
BHELLHUX K/louen. B pasmepHon moaenin HanpaB/ieHNs CBA3EN SIBHO
He NnokKasblBalTCH — OHU onpeaenaArTcd TMnom tTabnuy,. Tabnmua
dhakToB, Kak NpaBu/i0, COAEPXUT YHUKaIbHbIA COCTABHOWN K/1HOM,

00 beINHAOLWMIA NEPBUYHBIE KTHOUM Tabnuu, namepeHuit. Yatie Bcero
3TO LIe/I04MUC/IEHHbIE 3HAUYEHNSA NMMO0 3HAUYEeHNs TUNa «aarta/BpemMsa» —
Bellb Tabnmua paktoB MOXET coAepXXaTb COTHM ThICAY UMK Aaxe
MUW/IJTNOHbI 3anucei, N XpaHUTb B HEW MOBTOPAIOLLMECH TEKCTOBbIE
onucaHuA, Kak npaBuio, HEBbIFOAHO — y4llie NOMECTUTb UX B
MeHbLLNE No 06bemy Tabnubl U3MEPEHNIA. 36



IlepBuunbii Kmou (Tabnuna ¢pakra “REVENUE”)
COCTaBJIeH M3 YeThIpex BHEHIHMX K/aouen: movie_key,
market_key, customer_key u time_key

& Customer
customer_key é & Movie
first_name movie_key :
|5'5t_”5'”;'z movie_copy_nurmber
E’i[treet_a FRSS DHEWENUE rnw@e_n_uml:uer

¥ : movie_title
state mavie_key rental_status
Zip ok rarket_key rental_date
payment_transaction g custamer_key due date
payment_date tirne_key —
payment_status )

movie_rental_rate |

overdue_charge |
payment_amount |

& Market

market key

time_key |

store_number
store_city
store_state




Hau0o/1ee yacTo BCTpeuaroniuxcs
TUIbI (DAKTOB

dhakThbl, cBA3aHHbIe ¢ TpaH3akumamu (Transaction facts). OHu
OCHOBaHbl Ha 0TAE/bHbIX COObITUAX (TUMUYHBLIMK NPUMEpPaMU
KOTOPbIX ABNATCA TeNEe(OHHbIN 3BOHOK U/ CHATUE OEHEr CO
cyeTa C NomMoLLb 6aHKkomara);

dhakTbl, CBA3aHHbIE C «MOMEHTa/IbHbIMU CHUMKamMn» (Shapshot
facts). OcHoBaHbl Ha COCTOAHMK 0ObekTa (Hanpumep, 6aHKOBCKOIO
cyeTa) B onpegeneHHble MOMEHTbI BpeMEHU, HanpMmep Ha KoHel,
OHA nnn mecaua. TUNMUYHLIMU NpuMepammn Taknx qpakTos
ABNAKTCA 06beM NpoAaXk 3a AeHb UM AHEBHAA BbIPYUKa,;

doakTbl, CBA3aHHbIE C 3/ieMeHTaMu AokymeHTa (Line-item facts).
OcHoOBaHbI Ha TOM UM NHOM AOKYMeHTe (Hanpumep, cyeTe 3a
TOBap WUn ycnyrn) n cogepxart nogpobHyto nHdopmaumto ob
a/ieMeHTax 3Toro AoKymMeHTa (Hanpumep, KoinyecTse, LieHe,
npoueHTe CKNOKN);

doakThl, CBSA3aHHbIE C COObITUSMU NI COCTOSAHNEM 0O bEKTA
(Event or state facts). NpeactaBnsOT BO3HNKHOBEHNE COObITUSA
6e3 Nnoapo6HOCTEN O HEM (Hanpumep, NPOCTO doakT NPoAaKN U
doakT OTCYTCTBUS TAKOBOW 6€3 MHbIX NOAPOOHOCTEN).
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O peramum3anuu (pakToB

[1na MHOroMepHOro aHasin3a nPUrogHbl TadbNnLb
dhakToB, coaepxalline Kak MOXXHO 6osee
NnoApoGOHbIe AaHHbIe (TO eCTb COOTBETCTBYHOLLME
YNleHaM HMKHUX YPOBHEN nepapxumn
COOTBETCTBYHOLLUMX N3MEPEHUN).

B AaHHOM criydyae npegnodtutesibHee B3ATh 3a
OCHOBY (haKTbl NpOAaXXn TOBAPOB OTAE/IbHbIM
3aka34ymkam, a He CyMMbl NPpoAadK AN pa3HbIX
CTpaH — nocneaHne Bce paBHO byayT
BbluncneHsl OLAP-cpeaCTBOM.
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IlpaBu/ia arperanuu JaHHbIX

KaK rpynnupoBaTh 3anucu npu BbIYUCAEHUN
arperatHbIX AaHHbIX.

Hanpumep, B HEW €CTb NAEHTUMPUKATOPbI
NPOAYKTOB WU/IN KNIMEHTOB, HO OTCYTCTBYET
MHCDOpPMALINA O TOM, K KAKOW KaTeropmm OTHOCUTCSH
OAaHHbIN MPOAYKT UK B KAKOM ropojie HaxoanTCs
NaHHbIA KNTMEHT. 3TN CBeleHUd, B Aa/ibHENLLEM

S MCNosib3yemble AN NOCTPOEHNS nepapxuin B

n3MepeHuax Kyba, cogepxxatca B Tadbsimuax
N3MepeHun.
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Tabmnbl u3MepeHuM

peako n3MeHdaemble gaHHble (Tuna cnpaBo4vHUK). B
noaasnsaloLLIEM 60/bLUMHCTBE C/lyvyaeB 3TU AaHHble
npeacTasnAal0T coO60M N0 OAHOW 3annUcKy A1 KaXKaoro
Y/ieHa HMKHEro YPOBHSA nepapxmm B NUamMepeHun.

Tabnunubl N3MepeHn Takke coaepxart Kak MUHUMYM
OAHO onucartenbHoe noJsie (06bIYHO C UMEHEM u/leHa
N3MepeHns) n, kKak NpasuIo, Le10YNCNeHHoe
KntoueBoe noJsie (06bIYHO 3TO CyppOoraTHbIN K/1oY) a1s
OZIHO3HAYHOM UAEHTUMPUKALINK YIEHA U3MEPEHUA.

Ecnn byayuiee namepeHne, OCHoBaHHOE Ha JaHHOW
Tabnvue N3MepeHnin, CoaepPXnT nepapxumio, To
Tabnmua namMepeHnin Takke MoOXeT coaepxaTb Nosg,
yKasblBawllme Ha «poanTens» AaHHOro YsieHa B 3TOU

Nnepapxmn.
bap 41



OT1/Mmune OoT CXeMbl «3Be3/ja»

Ecan XoTs 6bl 0A4HO N3MEPEHNE COAEPXKUTCH
B HECKOJIbKMX CBSA3aHHbIX Tabnuuax, Takas
cXema XpaHunuula aaHHbIX HOCUT Ha3BaHue
«CHeXnHka» (snowflake schema).

[lononHuTeNnbHbIE TabINLbl U3MEPEHUIA B
Takou cxeme, 0ObIYHO COOTBETCTBYHOLLME
BEPXHUM YPOBHSM Nepapxmm n3MepeHus v
HaxoAsLWnecs B COOTHOLIEHUN «ONH KO
MHOTMM>» B rNaBHOW Tabnunue n3mMepeHunn,
COOTBETCTBYIOLLIEN HKHEMY YPOBHIO
nepapxmn, NHoraa Ha3sblBalOT KOHCOJTbHbIMMU
Tabnnuamu (outrigger table). 42



CBA3M KOHCOJ/IbHBIX Ta0/IHI]

KoHCcOoNbHble TabnuLbl MOTyT ObITb CBSA3aHbI TO/ILKO TabmMuamMmm
Pa3MepPHOCTU, NPUYEM KOHCO/IbHAA Tabnuua B 3TON CBA3W
poauTenbckas, a Tabnuua pasMepHoCcTH - govepHas. CBA3b
MOXET ObITb NAEHTUULNPYHOLLEN N HENAEHTUULNPYHOLLEN.

KoHconbHaa Tabnnua He MOXeT ObITb CBA3aHa Tabnuuen dakra.
OHa ncnosib3yeTtcd ANns Hopmanusaunn gaHHbIX B Tabanuax
pasmepHoCcT. Hopmannsauus gaHHbIX Nnosie3Ha npu
MOAeNMpPoBaHnN PensAaunoHHON CTPYKTYPbl, HO OHa YMEHbLUaeT
3(PJPeKTUBHOCTb BbINO/IHEHWUS 3aMPOCOB K XpaHUNuLly OaHHbIX. B
pasMepHO MOZIENIN TNTABHOW LIE/bIO ABNAETCH 0becnevyeHme
BbICOKOW 3(D(PEKTUBHOCTM NPOCMOTPA AaHHbIX U BbINO/IHEHNS
CNOXHbIX 3anpocoB. Cxema CHeXMHKa 00bI4YHO NMPensaTcTByeT
3do(PEeKTUBHOCTN, MOTOMY UYTO TPpebyeT 06 beANHEHNA MHOTUX
Tabnuy aNna nocTPoeHus pesynbTupytowero Habopa AaHHbIX, UYTO
yBe/imymBaeT BpeMs BbINO/HEHNA 3anpoca. [Noatomy npu
MPOEKTUPOBaHNN He crieayeT 3/10ynoTPeb1ATL Co34aHNEM
MHOXeCTBa KOHCO/IbHbIX Tabnnu,
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3aknagka Dimensional gquanora Table Editor

ERADATA Table Editor
Table: |h-1|:|vie j
H amne; IMDvie D atabaze: I

Dimenzional | Caomment | Yalumetrics | FPhwzical Props | DP | " alidation | Teradata... >|

Dimengional Modeling Fole
[ Calculate Automatically [based on uzage)

Jjr & Ty o

[ata warehouse Rules

Refresh: | Refresh MOVIE data

Append: |

Backup: |Ea-:kup all data

Fecoven: |

Archiving: |.-’-'-.ru:hive ald records

Led L L L Led Lo
bbbl

Purge: |

Dimensgion Type

[ Slowly Changing

T F

Fixed Type

[ Phpszical Dnly v Gererate | g |

Cancel

B ananore
onncaHnsa CBOWCTB
Tabnuubl Table
Editor nmeeTcs
3aKknagka
Dimensional, B
KOTOpOW 3aaatoTCs
cneundgonyeckume
cBovcTBa Tabnuubl B
pasMepHoOn Mmoaenu,
POJIb TabINLbI B

cxeme (Dimensional
Modeling Role)
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IIpaBuna xpanenus JaHHbIX (Data Warehouse Rules)

[Ana kavkaon Tabaunibl MOXHO 3aaTb LWECTb TUNOB. NpPaBu/I

MaHUnNynnposaHna agaHHbIMU: o6HoBeHue (Refresh),
pononHeHue (Append), pesepBHOe KonnpoBaHue (Backup),
BoccTaHoB/ieHue (Recovery), apxusunposaHue (Archiving) n
ouuctka (Purge).

[na 3agaHna npaswna cnegyer Bblbpatb UMA npasuna ms
COOTBETCTBYIOLLEr0 Cn1ucka Bblbopa. Kaxkaoe npaBuio A40/HKHO
ObITb NpeaBapuTensLHO onucaHo B gnasnore Data Warehouse
Rule Editor (meHto Edit / Data Warehouse Rule).

[nsa Kaxkaoro npaBusia AO/MKHO ObITh 3aaHO0 UMS, TUM,
onpeaeneHue.

Hanpumep, onpeneneHne npasuia AONOSIHEHNA AAHHbIX MOXET
BK/1l0UYaTb YacTOTY U BPeMS AOMNO/IHEHUSA (eXXeAHEBHO, B KOHLLE
pabouero gHA), NPOAC/HKNTENLHOCTL onepaunn 1 T.4. CeasaTb
npasuia c onpenesieHHon Tabsimuen MOXXHO C MOMOLLbIO
avanora Table Editor.
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2. Kyon paHux
(GaraTtomipHa
MoAaenb AaHux)
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