Copnep>xaHue:

Mage noffpund or type unknown

BBepneHue

TpyOHO HAaTN B KOMMbIOTEPHOM MUPE YesI0BEKA, KOTOPLIA XOTS 6bl HA UHTYUTUBHOM
YpOBHE

He NOHWMas, 4TO Takoe 6a3bl AaHHbIX N 3a4€M OHU HY>XHbl. B oT/indmne oT TpaguuUMOHHbIX
penaumnoHHbix CYB, koHuenuns OLAP [1]H

TaK WMPOKO U3BECTHA, XOTSA 3arafoyHbin TepMuH "Kybbl OLAP" cnblwanun, HaBepHoe,
rnoyTun Bce. YTo e Takoe Online Analytical Processing?

OLAP - 5TO He OTAesIbHO B3ATbIM NPOrpaMMHbIN NPOOYKT, HE A3blK NMPOrpaMMMUpPOBaHNSA U
haXke He KOHKpeTHada TexHonorusa. Ecnm noctapaTtbcs oxBaTuTb OLAP Bo BCex ero
MPOSABJIEHNSAX, TO 3TO COBOKYMHOCTb KOHUEMNUUA, NPUHLNNOB 1 TpeboBaHMI, nexxawmx B
OCHOBE MPOrpaMMHbIX MPOAYKTOB, 06s1ier4yaomx aHaMTUKaM AOCTYMN K AaHHbIM.

IAns Havana Mbl BbIACHUM, 3a4eM aHa/IMTUKaM HaZlo Kak-TO cneumnanbHo obneryaTb
[OCTYN K AaHHbIM. [les10 B TOM, 4TO aHa/IMTUKK - 3TO ocobble noTpebutenn
KOpnopaTUBHOM NH(OPpMaLMnK. 3afada aHa/IMTUKA - HAXOAUTb 3aKOHOMEPHOCTU B
bonbLUMX MaccuBax JaHHbIX. [T03TOMY aHanNTUK He byaeT obpawaTb BHUMAHUA Ha
OTAENbHO B3AThIA (PaKT, YTO B YEeTBEPr YeTBEPTOro YNCaa KOHTpareHTy YepHoBy

Oblna NpoAaHa NAapPTMSA YEPHbIX YEPHWUI - EMY HY>XXHa MHOPMaLKMSA O COTHAX U ThiCaYax
nogobHbIX cobbITMN. OANHOYHbIE (haKTbl B Ba3e faHHbIX MOy T 3auHTepecoBaThb, K

npmnmepy, 6yxranTepa NN Ha4aJlbHMKa oTAeJ1a NMpoda>k, B KOMNeTeHUunm KoToporo
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HaxoauTCAa caesika. AHaJIMTUKY OLHOM 3aNnCK Mao - emMy, K NpuMepy, MoryT
NoHapobuTbCa BCe CAeNIKM AaHHOIo unmnana nam npencrtaBmTesnbCTBa 3a Mecsl, roa.
3a04HO aHaNNTUK oTOpacbiBaeT HEHY>XHble eMy nogpobHocTu Bpoae NHH nokynaTens,
ero TO4YHOro agpeca n HoMmepa TenedoHa, NHAEKCa KOHTpakKTa n Tomy nogobHoro. B
TO )Xe BpeMs AaHHble, KOTopble TpebyloTca aHannTuKy anga paboTsl, ob6s3aTenbHO
coaep)XaT YNCNOBble 3HAYEeHUS - 3TO 00yCNOBNEHO CaMOMn CYLLHOCTbIO ero
neaTesibHOCTW.

LeHTpannsauma n yoobHoe CTPYKTYpUpPOBaHME - 3TO AaSIeKO He BCE, YTO HY>XHO
aHannTuKy. EMy Beab elle TpebyeTcsa MHCTPYMEHT 418 NPOCMOTpPa, BU3yanam3aunu
MHpopmMaumn. TpagNLMNOHHBbIE OTYETbI, AaXke MOCTPOEHHble Ha OCHOBE eNHOro
XpaHunmuia, nmuweHbl 0gHOro - rmbkocTn. Ux Henb3a “nokKpyTuTb”, “pa3BepHyTb” nau
“CBEepHYTb"”, 4TOObI MONY4YUTb XKenaeMoe npencraBieHne gaHHbIX. KOHeYHO, MOXXHO
Bbl3BaTb NPOrpaMMmCTa, U OH cAenaeT HOBbIN OTYET A0CTAaTOYHO BbICTPO - CKaXkeMm, B
Te4yeHume Yaca. [onyvyaeTcs, 4TO aHaIMTUK MOXET NPOBEPUTL 3a AeHb He Bonee ABYX
noen. A emy (ecnm oH XopoWnin aHaIUTUK) TaKNX NOEN MOXXET NPUXOANTb B rOJI0OBY MO
HeCKOJIbKy B 4ac. 1 4yem 6onbLue “cpe3oB” 1 “pa3pe30B” AaHHbLIX aHAJIMTUK BNOUT,
TeMm 6onblUe y Hero uaen, KoTopble, B CBOK o4yepenb, 419 NnpoBepkn TpebyroT BCe
HOBbIX N HOBbIX “cpe30B”. BOT 6bl eMy Takon MHCTPYMEHT, KOTOPbIA N03B0JINA Obl
pa3Bopa4vnBaThb WU CBOPaYMBaTb AaHHblIe NMPOCTO N yAobHO! B KayecTBe Takoro
MHCTPyMeHTa 1 BbicTynaeT OLAP.

XoTa OLAP n He npeactasnseTt cobon Heobxoammbln aTpubyT XpaHuUanLa gaHHbIX, OH
BCe Yallle 1 Yalle NpuMeHseTCa A1 aHa/In3a HAKOMJIEHHbIX B 3TOM XpaHuUauLLe

cBeaeHunn.



KOMMOHEeHTLI, BXoAsAWmMe B TUNMNYHOE XpaHuauuie, npeacrtassieHbl Ha puc. 1.
PedepaT: OLAP TexHONOrnun
PucyHok 1. CTpyKTypa XpaHuanwa OgaHHbIX

OnepaTuBHbIE AaHHblIe COBUPAOTCS U3 PA3/INYHBLIX UICTOYHUKOB, OYMLLIAIOTCS,
NHTErpupyoTCS

N CKNagblBalOTCA B pensaunoHHoe xpaHumnnuwel2].

MpX 3TOM OHU Y>Ke OOCTYMHbl 418 aHa/IM3a NPY NOMOLLN Pa3INyHbIX CPeacTB
NOCTPOEHUNS

OT4YeTOB. 3aTeM AaHHble (MOJIHOCTbLIO NN YaCTUYHO) MOAroTaB/IMBAOTCA ANSA
OLAP-aHanu3a. OHM MoryT 6bITb 3arpy>XeHbl B cneunansbHyto b1 OLAP nnm octaBneHsl B
PEeNAULMOHHOM XpaHuauwe. BaXxHenWwmnm ero 3as1IeMeHTOM SABAAKTCA MeTafaHHbIe, T. €.
MHOpPMaUmna 0 CTPYKTYpe, pa3MeLlleHnn n TpaHcpopMaumm gaHHblX. bnarogapsa HUM
obecneymBaeTcs 3pHEKTUBHOE B3aUMOOENCTBME PA3/INYHLIX KOMMNOHEHTOB XpaHuamuia.
MopbiTOXMBasA, MOXXHO onpeneninTb OLAP Kak COBOKYMHOCTb CpeACcTB MHOTOMEpPHOro
aHaNM3a OaHHbIX, HAKOMJIeHHbIX B XpaHunuwe. TeopeTtnyeckun cpencrtea OLAP MOXHO

MPUMEHATb N HEMOCPEACTBEHHO K ONMepaTUBHbLIM AaHHLIM UIN UX TOYHBLIM KOMNMAM
(4TOOBI

He MellaTb onepaTuBHbIM nosb3oBaTensam). Ho Mbl TEM CaMbIM pnckyemMm HaCTyrnnTb Ha
y>XXe OornncaHHbIE BbilLe rpa6n|/|, TO €CTb Ha4aTb aHaJIN3NPOBaTb OMnepaTMBHbIE OaHHbIE,

KOTOpble HalNMpAMYIO O0J14 aHaJIn3a HenpumroaHsobl.

2 XpaHunuuwia AaHHbIX

2.1 HYTOo Takoe XxpaHunuuie faHHbIX?



NHpopMaLVOHHbIE cMCTEMbl MaclwiTaba NpeanpuaTUS, Kak NpaBuao, cogepxaT

npunno>xxeHum4d, npegHa3Ha4eHHbIe 019 KOMIMJIEKCHOMoO MHOroMepHOro aHajn3a OaHHbIX,
nx

OVNHAMUKW, TEHOEHUUA N T.M. Takon aHaan3 B KOHEYHOM UTOre NpusBaH
COOEeNCTBOBaTb NPUHATUIO pelleHnin. HepeaKo 3TN CMCTeMbl TakK U Ha3blBaOTCA —
CUCTEMbI MOAAEPKKWN MPUHATUSA PeLUEeHU.

MpuHaTb noboe ynpaBieHYeCcKoe pelleHne HEBO3MOXXHO He obnagaa Heobxoammonm ans
3Toro nHdopmaumen, obbIYHO KONNYEeCTBEHHON. 19 3TOoro HeobxoamMmMo co3gaHme
XpaHunnuu, gaHHbiX (Data warehouses), To ecTb npouecc cbopa, oTCEMBaAHNA U
npenBapuTensHom 06paboTKM AaHHbIX C Lesbio NpefocTaB/ieHns pe3ynbTUpyoLLen
MHGOpMaLMKM Nob30BaTENAM OJ19 CTaTUCTUYECKOro aHasan3a (a HepeaoKo U co3gaHus
AHAJINTNYECKNX OTYETOB).

Panb Knmbann (Ralph Kimball), oanH n3 aBTopoB KOHLUENUUN XPaHUANLL, OaHHbIX,
OMNUCbIBaN XpaHMAULLe OaHHbIX Kak "MecTo, rge Jtoan MOoryT nojay4nTb AOCTYM K CBOUM
haHHbIM" (cM., HanpuMep, Ralph Kimball, "The Data Warehouse Toolkit: Practical
Techniques for Building Dimensional Data Warehouses", John Wiley & Sons,

1996 n "The Data Web house Toolkit: Building the Web-Enabled Data Warehouse",

John Wiley & Sons, 2000). OH ke chopMyIMpoBaa N OCHOBHble TpeboBaHMSA K
XpaHuAmMuwaMm gaHHbIX:

- NoAAepPXKa BbICOKON CKOPOCTU NOJTyHYEHUS OaHHbIX N3 XPaHUINLLA;

- nognep)xKa BHyTPEHHEN HENPOTMBOPEYNBOCTU OAHHbIX;

* BO3SMO>XHOCTb MOJly4YeHUs U CPaBHEHUS TaK Ha3blBaeMbIX CPE30B AaHHbIX

(slice and dice);



- HaZinyme yao6HbIX YTUIUT MPOCMOTPA AaHHbIX B XPaHUIULLE;

* MOJIHOTA U OOCTOBEPHOCTb XPaHUMbIX AaHHbIX;

- NoAfep>KKa KayeCTBEHHOrO MpoLecca NonoJIHeEHNS AaHHbIX.

YOoBNeTBOPATb BCEM NepeyncsieHHbIM TpeboBaHUAM B paMKax 04HOIro 1 TOro e
NPoAyKTa 3a4acTyto He yaaeTcs. [Mo3TomMy ons peanmsaumnm XpaHuUanL gaHHbIX 06bI4HO
NCMNOb3yeTCs HECKOJIbKO MPOAYKTOB, OAHWN UX KOTOPbIX NpeacTaBasioT cobon
cobCTBEHHO CpeAcTBa XpaHeHUa AaHHbIX, Apyrve — cpeacTBa UX U3BNEYEHUS U
NpPoOCMOTpa, TPeTbM — CPeACTBa MX MOMOJIHEHUA U T.4.

TNMYHoe XpaHWINLLE AaHHbIX, Kak NPaBuo, OTINYaeTCsA OT 0ObIYHON PeNALMNOHHON
6a3bl AaHHbIX. Bo-nepBbix, 06bI4HbIE 6a3bl AaHHbIX NpeAgHa3HayYeHbl 4Na Toro, 4YTobbl
MOMOYb MNOSIb30BATENAM BbIMNOJIHATL NOBCEAHEBHYIO paboTy, Toraa Kak xpaHuauua

NaHHbIX MpeaHa3HaYvYeHbl AN NPUHATUSA pelweHuin. Hanpumep, npoaa)ka ToBapa u
BbINMNCKa

cHeTa nponsBoadaTCca C NCroJib3oBaHNEM 6a3bl AaHHbIX, I'Ipe,El,Ha3Ha‘-IeHHOIZ ans
O6pa6OTKI/I TpaHBaKLI,I/II7I, d aHaJIn3 gNHaMUKnM rnpoga>k 3a HeECKOJIbKO JI1ET, MO3BOJIAOLLNI
CMJ1aHNPOBATb pa60Ty C nNoCtaBwWnkKamMmn, — C nNOMoW b0 XpaHWJINWLa OaHHbIX.
Bo-BTOpbLIX, 06bI4HbIe 6a3bl OaHHbIX nogBsep>XeHbl MOCTOAHHBLIM N3MEHEHWNAM B rnpouecce

pa60Tb| nosib3oBaTesnen, a XpaHnnnuwe AaHHbIX OTHOCNTEJIbHO CTabwuibHO: faHHbIE B
HeM

06bI4HO 0BHOBAAIOTCA COrNacHoO pacrncaHuio (Hanpleep, exeHeagesbHo, eXxeaHeBHO
nnn

eXxe4yaCHo — B 3aBUCMMOCTM OT noTpebHocTen). B ngeane npouecc NnonosHeHus
npencrtaBnseT cobon npocto aobaBneHne HOBbIX OaHHbIX 3@ ONpeaeseHHbIN Nepuoa

BpeMeHun 6e3 nsmeHeHNsa Npe)xHen NHOOPMaLMN, y)Ke Haxo4saLWeNncsa B XpaHuUauLLe.



A, B-TPETbUX, 06bI4Hble 6a3bl AaHHbIX Yalle BCero ABAATCA NCTOYHUKOM AaHHbIX,
nonajgaruwmx B XpaHuauwe. Kpome Toro, XpaHuanwe MoXXeT NonoJIHATbCS 3a cHeT

BHeWHWNX NCTOYHUKOB, HarnpmMmep CTatTuCTN4eCKnNxX OT4HETOB.

2.2 TUNNM4YHaA CTPYKTYpPa XpPaHUULL, AaHHbIX

Kak Mbl y>XKe 3HaeM, KOHEYHOW Lesibio ncrnosb3oBaHnsa OLAP aBnsgeTCs aHann3 gaHHbIX U
npeacTaBieHne pesyibTaToB 3TOro aHaam3a B Buae, yaobHoM ona BOCNpUATUS U
NPUHATUA peweHnin. OcHoBHasa naesa OLAP 3akito4aeTcss B NOCTPOEHUU MHOTOMEpPHbIX
KyboB, KoTopble bByayT AOCTYMHbI 419 NOJb30BaTe/IbCKNX 3anpocoB. OQHAKO NCXOAHbIE
AaHHble ansa noctpoeHns OLAP-kKy60B 06bIYHO XpaHATCA B pensunoHHbIX 6a3ax gaHHbIX.
Hepenko 3To cneynannsnpoBaHHblie pensunoHHble Ba3bl AaHHbIX, Ha3blBaeMble TakKXe
XpaHnnuwamm gaHHbix (Data Warehouse). B oTanyme oT Tak Ha3biBaeMbIX OnepaTUBHbIX

6a3 faHHbIX, C KOTOPbLIMK paboTaloT NPUIOXKEHUS, MOANDULMPYIOLLNE OaHHbIE,
XpaHuuLa

OaHHbIX NMpeaHa3Ha4YeHbl NCKJTIOYUTEJIbHO OJ1A 06pa6OTKI/I N aHan3a nHpopmMmauumn,
MO3TOMY MPOEKTUPYHOTCA OHN TaKNM o6pa30M, 4TObbI BpeMA BbIMOJIHEHUA 3alNpPoOCOB K

HUM 6blJI0 MUMHUMaNIbHbIM. OBbIYHO AaHHbIe KOMUPYIOTCHA B XPaHWIINLLE U3 ONepPaTUBHbIX
6as3

OaHHbIX COrflacHoO onpeaesieHHOMY pacnucaHuio.

Tnn4Haa CTPYKTYypa XpaHUnnwa gaHHbIX CYyLLEeCTBEHHO OTJINYAETCA OT CTPYKTYpPbI
0b6bl4HOM penauynoHHon CYB[. Kak npaBwuio, 3Ta CTPYKTypa AeHopMaim3oBaHa (3To
rMo3BOJISET NOBbICUTb CKOPOCTb BbIMOJIHEHUSA 3arMpoOCOoB), MO3TOMY MOXET LOMNYyCKaTb
N36bITOYHOCTb AaHHbIX.

Ona ganbHenwWwmnx npMMepoB Mbl CHOBa BoCnosib3yeMcs 6a3om gaHHbIX Northwind,



BXoAsLEN B KOMMJIeKTbl nocTaBkn Microsoft SQL Server n Microsoft Access. Ee
CTPYKTYpa OaHHbIX NpMBeLeHa Ha puc. 2.

PedepaT: OLAP TexHONOrnun

PucyHok 2. CTpykTypa 6a3bl gaHHbIX Northwind

OCHOBHbIMW COCTaB/IAOLLMMN CTPYKTYpPbl XPaHUIULL, OaHHbIX aBAatoTca Tabnnua gakTos

(fact table) n Tabnunuybl nsmepeHun (dimension tables).

2.2.1 Tabnumua cdakToB

Tabnnua akToB ABAAETCA OCHOBHON Tabnuuen xpaHnaniwia gaHHbIX. Kak npaBunio, oHa
coaepXXnt ceegeHnsa 06 obbekTax nam cobbiTUAX, COBOKYNMHOCTb KOTOPbLIX ByaeT B
hanbHenweM aHanm3nposaTbCs. OBbIYHO FOBOPSAT O YeTbipex Hanbosiee 4acTo
BCTpevaLwmxca Tunax pakToBs. K HUIM OTHOCATCA:

haKThbl, CBA3aHHbIe C TpaH3akumammn (Transaction facts). OHM oCHOBaHbI

Ha OTAesIbHbIX COBLITUAX (TUMNYHBIMM NPUMEPAMUN KOTOPbLIX ABNATCA TenedOoHHbIN
3BOHOK WJIN CHATUE AeHer co cYeTa C nomMolbio baHkomaTa);

daKThl,

CBSI3aHHbIEe C KMOMEHTaNIbHbIMN CHUMKaMn» (Snapshot facts). OcHoBaHbI Ha
coCcTosAHMM obbekTa (Hanpumep, 6aHKOBCKOrro c4yeTa) B onpenesieHHble MOMEHThI
BPEMEHUN, HanpuMep Ha KOoHeL, AHA, nan Mmecsaua. TUNMYHBIMU MpUMepaMn Taknx
hakToB ABNAOTCA 06bEM Npofark 3a AeHb NN AHEBHAs BbIPYy4Ka;

(haKTbl, CBA3AaHHbIE C 3J1IeMeHTaMn foKyMeHTa (Line-item facts). OCHOBaHblI Ha TOM
WA MHOM OOKYyMeHTe (Hanpumep, cHeTe 3a ToBap Wau ycayru) u cogep>xat

noApobHy nHMopMaL Mo 06 31eMeHTax 3TOro AOKYMeHTa (HanpumMep, Kom4yecTBe,



LleHe, NPoLEeHTEe CKNOKN);

haKTbl, CBA3aHHbIE C COBLITUAMU UK

cocTtosHMeM obbekTa (Event or state facts). NpencraBnsaoT BO3HNKHOBEHNE
cobbiTna 6e3 nogpobHocTen 0 HeM (HanpuMmep, NPOCTO PaKT NPOAAXKUN UK haKT
OTCYTCTBUSA TakoBon 6€3 nHbIX nogpobHoCcTeN).

Ona npumepa paccMOTpUM (PaKTbl, CBA3aHHbIE C 3/IeMeHTaMn AOKyMeHTa (B AaHHOM
Cc/lyqae cyeTa, BbICTaBJIEHHOI 0 3a TOBap).

Tabnuua dakToB, Kak NPaBuI0, COOEPXUT YHUKAJIbHbIA COCTAaBHOW KJOY,
obbennHAWMN

nepBunYHbIE KNOYN Tabnuuy namepeHnn. Yale BCero 3To LesiovYncyieHHble 3HavYeHns nmnbo
3Ha4YeHNsa TUNa «gaTta/BpemMsa» — Beab Tabnnya akToOB MOXKET CcoAep>XaTb COTHU ThbICAY
NN fa)ke MUAJIMOHbLI 3arncen, N XpaHUTb B HEN NOBTOPSAIOLLMECH TEKCTOBbIE ONUCaHUS,
KaK MpaBuno, HEBbIFOAHO — Ny4lle NOMECTUTb X B MeHbluMe No obbemy Tabnuubl
n3mepeHui. MNMpm 3TOM Kak KJlo4YeBble, TaK N HEKOTOpPbIe HeKJTloYeBbIe MOJIA OOJIKHbI
cooTBeTCcTBOBaThL Byaywinm namepeHnsam OLAP-ky6a. NMomnmo atoro Tabnnua pakToBs

COOEPXNT 0OHO UM HECKOJIbKO YMUCNOBbLIX MOJIEN, HA OCHOBAaHUN KOTOPbLIX B
nanbHenwem

OyayT NoslyyYeHbl arperaTHble AaHHbIE.

MpuMmep Tabnmubl pakToB, KOTOPaAs MOXET ObITb MOCTPOEHA Ha O0CHOBEe 6a3bl AaHHbIX
Northwind, npuBeneH Ha puc. 3.

PedepaT: OLAP TexHONOrnun

PecepaT: OLAP TexHOoNormm

PucyHok 3. Mpumep Tabnnubl hakToB



B naHHOM NpuMepe nsMepeHunam byayuiero kyba cCooTBeTCTBYIOT NepBble WWeCTb Nosen,
a

arperaTHbiM JaHHbIM — MnocJsiegHne 4yeThblpe.

OTMeTnM, 4TO 419 MHOTOMEPHOro aHan3a NPUrogHsbI Tabnumupbl bakToB, coaepKalimne
KaK

MO>XHO 6oniee NoapobHble AaHHbIE (TO eCTb COOTBETCTBYIOLLNE YIE€HAM HVXKHUX YPOBHEN
nepapxmm COOTBETCTBYIOLLNX N3MepeHUin). B naHHOM cny4yae npeanovyTuTesibHee B35Tb
32 OCHOBY (aKTbl NPOAaXKM TOBAPOB OTAE/IbHLIM 3aKa34MKaM, a He CYMMbl NpoAak s

pa3HbIX CTpaH — NocaeaHne Bce paBHO byayT BbiyncneHbl OLAP-cpeacTBOM.
Nckno4veHune

MOXXHO caenaTb, NoOXKaNnyn, TONbKO AN KIMeHTCKUX OLAP-cpeficTB (0 HUX Mbl
MOroBOPUM YyTb MO3XKe), MOCKOJIbKY B CUJ1y psafa OrpaHUYeHUN OHN He MOTyT
MaHunynmposaTb 6onbwmMmM obbeMaMn faHHbIX.

OTMeTUM, 4TO B Tabauvue hakToB HET HUKAKUX CBEAEHUN O TOM, KakK rpynnupoBaTbh
3anncu Npuv BblYNUCIEHUN arperaTHbIX aHHbIX. Hanpumep, B HE eCTb UAEHTUMUKATOPSI
NPOAYKTOB WUJN KJINEHTOB, HO OTCYTCTBYET MH(OPMaLMA O TOM, K KaKON KaTeropum
OTHOCUTCSH OaHHbIA NPOAYKT UM B KAKOM ropofe HaxXoaAUTCA AaHHbIA KJIMEHT. OTU
cBefeHus, B faJsibHeNLWeM NCMOoJib3yeMble A1 NOCTPOEHNS nepapxmm B U3MepeHnsax

Kyba, comep)xaTcs B Tabinuax nsmepeHun.

2.2.2 Tabnuubl U3MepeHun

Tabnunubl |/|3MepeH|/||7| coaepXaTtT HEN3MeEHAEMbIE nmbo penKO n3MeHsAeMble aaHHble. B

nogasnsowem 60NbLIMHCTBE CNy4YaeB 3TU AaHHble NpeacTaBaanT cobon no ogHom
3anucm

AN KaXKA0ro YJIeHa HMXKHEro ypoBHSA nepapxmmn B namepenun. Tabnmubl namepeHmi



TakXKe coAep»XaT Kak MUHUMYM OZIHO onucaTesibHoe roJie (06bIYHO C UMEHeM YJieHa
N3MepeHuns) 1, Kak NPaBuo, LenovyncieHHoe Kato4vesoe nose (0bbliYHO 3TO

cypporaTHb||7| KJ'HO‘-I) ansd OJJ,HOBHa‘-IHOIZ I/I,EI,eHTI/I(DI/IKaLI,I/II/I YyJieHa naMepeHnd. Ecnn
bynyulee

n3MepeHne, OCHOBaHHOE Ha AaHHOW Tabnnue n3MepeHnin, COAEPXUT nepapxuto, To
Tabnnua namMepeHnn TakXxe MOXeT coZep>XaTb MoJsif, yKasblBalowme Ha «poanTensa»
AAHHOr0 47€eHa B 3TOoN nepapxmun. Hepenko (Ho He Bcerga) Tabnmua nsmepeHnin MoXxxeTt
cofep)XaTb 1 NoJA, YKasbiBaloLMe Ha «npapoanTenien», N UHbIX «NpeaKoB» B AaHHOW
nepapxum (3To obbIYHO XapakTepHOo 1A cbanaHCMPOBAHHBLIX NEepapXni), a Takxxe
OONONHUTENbHbIE aTPUBYThI Y1EHOB U3MEPEHUN, CoOAep KaBLUMEeCs B UCXOLHON
onepaTtmBHoW 6a3e AaHHbIX (Hanpumep, agpeca n TenedoHbl KJINEHTOB).

Kaxpgaa Tabnuua namepeHmnm oo »KHa HaXoAUTbCA B OTHOWEHUN «OAUH KO MHOIMUM» C
Tabnunuen akTos.

OTMeTUM, 4TO CKOPOCTb pocTa Tabauy namepeHuin JoskKHa ObiTb HE3HAYUTENbHOM MO
CpaBHEHUIO CO CKOPOCTbIO pocTa Tabnunubl hakToB; Hanpumep, nobasieHne HOBOW
3anncu B Tabnnuy nsMepeHun, XxapakTepusyroLwy ToBapbl, MPON3BOANTCA TOJIbLKO Npun
nosiBJIEHUN HOBOIrO TOBapa, He NMpoJaBaBLUEerocs paHee.

Mpumep Tabnuubl N3aMepeHnn npmeeneH Ha puc. 4.

PedepaT: OLAP TexHONOrnun

PedepaT: OLAP TexHONOrnun

PucyHok 4. NMpumep Tabnuubl namepeHnn

OOHO n3mMepeHne Kyba MoOXXeT cofep)XaTbCs Kak B ogHon Tabauvue (B TOM 4ynucne u npu

HaJIM4nMn HECKOJIbKUX ypOBHe|7| mepavan/l), TaK U B HECKOJIbKNX CBAAI3aHHbIX Tabnnuax,



COOTBETCTBYIOLWMX PA3/INYHbIM YPOBHSAM Nepapxumn B usmepeHnun. Ecnm kaxkgoe
n3MepeHmne

coaepXXmntca B ogHonm Tabauue, Takas cxeMa XpaHUanLa AaHHbIX HOCUT Ha3BaHMeE
«3Be3na» (star schema). lNpumep Takom cxembl NpnBedeH Ha puc. 5.

PetepaT: OLAP TexHOoNormm

PucyHok 5. Npumep cxemsbl "3Be3pa’

Ecnm )xe xoTsa 6bl 04HO N3MEPEHME COAEPXKUTCH B HECKOIbKUX CBA3AHHbLIX Tabnuuax,
TakKas CXxeMa XpaHuanwa gaHHbIX HOCUT Ha3BaHUe «CHeXXMHkKa» (snowflake schema).
HononHuTenbHble Tabauubl N3MEPEHUN B TakKon cxeme, 06bl4HO COOTBETCTBYOLWMNE
BEPXHUM YPOBHSM NepapxXmm naMepeHmsa n Haxoaswmecs B COOTHOLIEHUN «OOUH KO

MHOIMMM» B rnaBHOW Tabauue nsMmepeHnin, COOTBETCTBYHOLLEN HUXKHEMY YPOBHIO
nepapxumu,

WHOrA4a Ha3bIBalOT KOHCOJIbHbIMK Tabnuuamu (outrigger table). NMpumep cxemsl
«CHEeXWHKa» npueBeneH Ha puc. 6.

PedepaT: OLAP TexHONOrnun

PucyHoK 6. NpnmMmep cxemMbl "CHEXUHKA"

OTMEeTUM, 4TO fAa)Ke NPU HANYNUN NepapxXm4ecknx N3MepeHnuin C Lenbio NoBbIlLEeHNS

CKOPOCTW BbIMOJIHEHWNA 3alMpPOCOB K XpaHWINLWY OaHHbIX HEPEAKO npennovyteHmne
oThaeTCHs

cXeme «3Be3fa».

O4oHaKo He BCe XpaHWauLWa OaHHbIX NPOEKTUPYTCA No ABYM NpMBeLeHHbIM Bbllle
cxXemMmaM.

Tak, [,OBOJIbLHO YAaCTO BMECTO KJIl04eBOro nong ans nimepeHunsa, cogep>Kalliero gaHHble

TUMa «aaTa», U COOTBETCTBYOLEN Tabnuubl 3MepeHnn cama Tabnnua GakToB MOXKET



cofep>XaTb KJlo4eBOe noJsie Tuna «gata». B 3ToM csiydae cooTBeTCTBYOWaa Tabnmua
N3MepEeHU NPOCTO OTCYTCTBYET.

B cnydae HecbanaHCMpoBaHHOM nepapxumn (Hanpumep, Takon, KoTopas MoXXeT bbITb
OCHOBaHa Ha Tabnnuye Employees 6a3bl gaHHbIX Northwind, nmetowen none Employee
ID, KOTOpPOE OAHOBPEMEHHO SABMISAETCA N NEPBUYHBIM, N BHELUHUM KJTHOHOM N OTpaXkaeT
NOAYNHEHHOCTb O4HUX COTPYAHUKOB APYrUM (CM. pUC. 6) B CXEMY «CHEXMHKa» TaKXe
cnenyeT BHOCUTb KOPPEKTMBLI. B 3ToM cniyvyae 06bi4HO B Tabnvue namepeHunn
MPUCYTCTBYET CBA3b, aHa/IoOrM4Has COOTBETCTBYIOLLEN CBA3M B onepaTueBHon 6ase
DaHHbIX.

Ewe oAvH NnpuMep OTCTYMNEHNS OT NpPaBu/l — HalM4YMe HECKONbKUX Pa3HbIX Nepapxmm
0151 OOHOIM0 N TOro »Xe U3MepeHns. TUNnYHble NpMMepPbl TaKUX Nepapxmnmn — nepapxmm
05 KaneHgapHoro U puHaHCoBOro roga (Npu ycnosmm, 4To oUHaAHCOBBLIN oA
Ha4YMHaeTcsa He ¢ 1 AHBaps), NAK C pas3INYHbIMKN cnocobamMu rpynnMPOBKN YNEHOB
n3MepeHunsa (HanpuMep, rpynnupoBaTb TOBapPbl MOXXHO MO KaTeropmsaMm, a MOXXKHO 1 MNo
KOMMaHUAM-NOCTaBLWMKaM). B aTom cnydae Tabnnuya nsmMmepeHun coaepXmT nonsa ons
BCEX BO3MOXXHbIX MepapXun ¢ OAHUMUN N TEMUN XKe YIeHaMN HNXKHEr0 YPOBHS, HO C
pa3HbIMU YJieHaMU BEPXHUX YpOBHeN (NpuMep Takon Tabnnubl npueBeneH Ha puc. 3).

Kak Mbl y>XXe OoTMeYaJin Bbille, Tabnumua |/|3MepeH|/||7| MOXXET coaep>XaTb MNMoJid, He
nMerLine

OTHOLLEHMSA K nepapxusam n npepcrasnsowme cobom NpocTo AONOSHUTESbHbIE
aTpnbyThI

4neHOoB n3mMepeHnn (member properties). UHorga Takne atpmnbyThl MOTyT 6bITh
NCNoJIb30BaHbl NPW aHan3e AaHHbIX.

Cne,uyeT CKa3aTb, 4TO OJ14 CO34aHUNA PENALNOHHBLIX XpPaHWJTNLL, OaHHbIX HEPEOAKO



NMPUMeHAITCA cneynannsnposaHHble CYB]], xpaHeHue OaHHbIX B KOTOPbIX
OonTUMU3NPOBAHO

C TOYKW 3PEHUSA CKOPOCTM BbINOJIHEHUSA 3aNpOCoB. NpuMepom Takoro NpoaykTa
aBnseTca Sybase Adaptive Server IQ, peann3sywmn HeTpaanUUOHHbIN cnocob
XpaHeHnsa faHHbIX B Tabnuuax (He no cTtpokam, a no ctonbuam). OQHaKo co3gasaTb

XpaHUAMLLA MOXHO 1 B 0BbIYHbIX pensaunoHHbix CYB/.

2.3 OLAP Ha KniMeHTe M Ha cepBepe

MHOFOMGprIVI aHaNN3 gaHHbIX MOXeT bObITb nponsseneH C NOMOLWbIO Pa3/IMYHbIX
cpencTs,

KOTOpble YCJIOBHO MOXXHO pa3fesinTb Ha KJMeHTCKMne n cepsepHble OLAP-cpencTsa.
KnneHtckmne OLAP-cpencTBa npenctasnsaoT cobonm NnpunoxxeHus, ocylecteasaowme
Bbl4UC/IEHME arperaTHbIX AaHHbIX (CYMM, CpeaHUX BEINYUH, MaKCUMasbHbIX UIN
MWUHUMaJIbHbIX 3HA4YeHUN) N nx otobparkeHne, NpM 3TOM CaMun arperaTHble JaHHble
coep>XaTcsa B K3Lle BHYTPU afgpecHoro npoctpaHcTea Takoro OLAP-cpencTsa.

Ecnn ncxogHele paHHble cogep>kaTtca B HacTtonbHon CYB/, BblYncneHmne arperatHbiX

DaHHbIX Nnpon3BoauTca cammm OLAP-cpeaCTBOM. EC/IM »Ke UCTOYHUK UCXOOHbIX OaHHbIX

cepBepHasa CYB, MHormne ns knneHTckux OLAP-cpencTB nocb1atoT Ha cepBep SQL-
3anpockl, cooepxxawme onepatop GROUP BY, un B pe3ynbTaTe NoJsy4aloT arperaTtHble
DaHHble, BbIHNC/IEHHbIE Ha cepBepe.

Kak npasunno, OLAP-thbyHKLMOHA/IbHOCTb peasin3oBaHa B cpefcTBax CTaTUCTUYECKON
06paboTKN AaHHbIX (M3 NPOAYKTOB 3TOr0 KJlacCa Ha POCCUNCKOM PbIHKE LLUNPOKO

pacnpocTpaHeHbl MPOAYKTbI KOMMaHui Stat Soft n SPSS) 1 B HEKOTOPbIX 3N1EKTPOHHbIX



Tabnmuax. B 4acTHOCTW, HEMJIOXMMKU CpeacTBaMyU MHOMOMEPHOro aHasinsa obnagaert
Microsoft Excel 2000. C nomMOLL b0 3TOro NPOAYKTa MOXHO CO34aTb U COXPaHUTbL B
Buae panna HebosnbLon NoKaNbHbIM MHOrOMepHbIN OLAP-kKy6 n oTobpasnTb ero oByx-
NN TpexMmepHble cevyeHus.

MHorumne cpencTtBa pa3paboTku coaep>xaT bubanoTekn K1accoB UM KOMMNOHEHTOB,
No3BOJISIOLLIME CO34aBaTb NPUJIOXKEHUS, peanmnsytowme npoctenwyo OLAP-
PYHKUMOHANBLHOCTbL (Takme, HanpuMmep, Kak kKomnoHeHTbl Decision Cube B Borland
Delphi n Borland C++Builder). MloMnMo 3TOro MHorme KoMnaHuwM rnpeagnaaratT
a5ieMeHTbl ynpasneHusa ActiveX n gpyrue éunbnmnotekmn, peanmsyiowime nogodbHyto
PYHKLMOHANBHOCTb.

OTmeTuM, 4TO KmeHTCckme OLAP-cpencTBa NPpUMEHAOTCA, Kak rnpaswusio, npu Masiom
yucne naMmepeHuin (0bbIYHO pekomeHayeTcs He bonee wecTn) n HeboNbLLIOM
pa3Hoobpa3nm 3Ha4YeHUN 3TNX NapaMeTpPOB, — BeAb MOJIy4eHHble€ arperaTHble AaHHble
OOJDKHbI yMelWlaTbCa B agpeCcHOM NpoCTpaHCTBE NOAOOHOro cpencTBa, a UX KONMYeCcTBO
pacTeT 3KCMOHEeHUMNaIbHO NpU YBEJIMYEHUN YNCa n3MmepeHunin. NMostomy ga>ke camble
NMPUMUTUBHbIE KNneHTCKne OLAP-cpencTBa, Kak rnpasusio, no3BosAT NMPOnU3BeCcTH
npeaBapuTesibHbIM NogcyeT obbema TpebyemMon onepaTUBHOWM NAaMATU AJ19 CO34aHMA B
Hen MHoromepHoro Ky6a.

MHorue (Ho He Bce!) knmeHTckmne OLAP-cpeancTBa NO3BONIAKT COXPAaHUTbL COOEpXXMUMOe
KaWa C arperaTHbIMW OaHHbIMKW B BUae awnia, 4To, B CBOIO o4epenb, Mo3BoOSeT He
MPOU3BOANTb UX MOBTOPHOE Bbl4UCeHne. OTMeTUM, 4YTO HepPeLKO Takasd BO3MOXHOCTb
NCNONb3yeTCsa A1 OTUHY)XAEHUSA arperaTHbIX AaHHbIX C Lesblo nepefayu ux gpyrmm

opraHmsaundam nianm on4 I'Iy6J'IVIKaLI,VII/I. TUNNYHBLIM nPMMepoM TaKuUX OTHY X daeMblX



arperaTHbIX AaHHbIX ABASETCA CTaTUCTUKa 3ab0s1eBaeMOCTN B pa3HbIX PermoHax u B
Pa3/IMYHbIX BO3PACTHLIX FPYyMMnax, KOTopas ABASAETCA OTKPbITON nHgpopmaumnen,
ny6ankKyeMom MMHNCTEPCTBaAMU 30PaBOOXPAHEHUSA Pa3/INYHbIX CTpaH 1 BcemmpHom
opraHusaumen 3gpaBooxpaHeHus. MNMpu 3Tom coBCTBEHHO UCXOAHbIE AAHHbIE,
npeacTtasnsowme cobom ceeaeHNa 0 KOHKPETHbIX cilydasax 3aboneBaHnn, 9BNSOTCA

KOH(pI/I,EI,eHLI,VIaJ'IbeIMI/I OaHHbIMN MeONUWNHCKUX y‘-lpe)K,D,eHI/IVI, KOTOpble HN B KOEM CJly4ae
He

OOJDKHbI MonaaaTbh B PYKM CTPaxoBbiX KOMMAAHUN U TeM 6onee CTaHOBUTbLCA AOCTOAHUEM
rNacHOCTW.

Noes coxpaHeHUA K3La C arperaTHbIMN LaHHbLIMU B haiie rnosay4yumsa csoe fajibHenuee
pa3suTue B cepBepHbIX OLAP-cpefcTBax, B KOTOPbIX COXPaHEHNE N U3MEHEHMEe

arperaTHbIX OAaHHbIX, @ TakXXe Nnoafep)xKa CoAepKalllero ux XxpaHunuuia
OCYLLEeCTBASAIOTCS

oTAeNIbHbIM NPUIOXKEeHUEM NN NpoLeccoM, HasbiBaeMbiM OLAP-cepBepoM. KnneHTCckme
MPUAOXXEHNA MOTYT 3anpallnBaTb N0A0OHOE MHOrOMEpPHOe XpaHUAMLLE U B OTBET
rnosiy4aTb Te WM UHble OaHHble. HEKOTOpbIe KJIMEHTCKNE NPUSIOXKEHUSA MOTYT TakxXe
co34aBaTb Takue XpaHuanwa nanm obHoOBAATb UX B COOTBETCTBUN C U3MEHUBLUMMUCS
NCXOOHbIMW OAHHbBIMW.

MpenmyLwecTtBa NnpnMmeHeHns cepsepHbiX OLAP-cpenCcTB Mo CPpaBHEHMUIO C KIIMEHTCKUMM
OLAP-cpenctBamMu CXo4Hbl C NpenMyLlecTsaMum npuMmeHeHnsa cepeepHboix CYB/ no
CpPaBHEHUIO C HACTOJIbHbIMU: B C/ly4ae NMPUMeEHEHUS CEPBEPHbIX CPeaCcTB BblHUCIEHNE U
XpaHeHne arperaTHbIX OaHHbIX MPONCXOOAT Ha CepBepe, a KJIMeHTCKOoe NMpuioXXeHune
nosyyaeT NNb pe3yfibTaTbl 3arMpoCOB K HUM, 4TO MO3BoJISeT B obueM cnydyae CHU3UTDb

ceTeBon Tpaduk, BpeMs BbINOJIHEHNSA 3aMpPoCcoB N TpeboBaHMA K pecypcam,



noTpebsiseMbiM KJIMEHTCKUM NpuioxxeHnem. OTMeTUM, 4TO cpencTBa aHanm3a un
06paboTKn aaHHbIX MacwTaba NnpeanpuATUNa, Kak NpaBuao, 6asnpyrTCa MMEHHO Ha
cepBepHbIX OLAP-cpeacTBax, Hanpumep, Takmx Kak Oracle Express Server,

Microsoft SQL Server 2000 Analysis Services, Hyperion Essbase, npogykTax

komnaHum Crystal Decisions, Business Objects, Cognos, SAS Institute.

NockosnbKy BCe BeayLime nponssoanTenn cepsepHbix CYBM nponssonat (nmbo
NNLUEH3NPOBaIN y APYrnX KOMMNaHUN) Te nnn nHele cepsepHble OLAP-cpencTBa, Bbibop
NX OOCTATOYHO LUMPOK U MOYTU BO BCEX CJIyHasaAX MOXKHO npunobpectn OLAP-cepsep Toro
>Xe NpousBoanTens, 4To u 'y camoro cepsepa 6as3 gaHHbIX.

OTMeTunM, 4To MHOormne kKnneHtTckne OLAP-cpeacTBa (B 4acTHOCTK, Microsoft Excel
2000, Seagate Analysis n ap.) Nno3BonsaT obpawaTbCcs K cepBepHbIM OLAP-

XpaHuAuLLaM, BbICTYMas B 3TOM CJly4ae B POSIN KJINEHTCKUX NMPUIIOXKEHWA,
BbIMOJIHAOLLINX

noaobHblie 3anpockl. [TOMNUMO 3TOro MMeeTCss HEMaJIo NPOAYKTOB, MPeaCcTaBASAOLWNX
cobon

KJIMEHTCKUE npunoxeHus Kk OLAP-cpeacTBaM pasiMyHbIX Npou3BoaMTENEN.

2.4 TexHn4YeckKkue acneKktbl MHOFroMepHOro XxpaHeHus
DaHHbIX

B MHOromMepHbIX XpaHUAULLAX OaHHbIX COAEPXKATCSA arperaTHble AaHHble Pa3IMYHON
cTeneHn noapobHoCTN, Hanpumep, o6 beMbl MPoOAaXK Mo AHSAM, MecsiLlaM, rogam, rno
KaTeropmsam ToBapoB M T.N. Llenb XxpaHeHnsa arperaTHbIX AaHHbIX — COKPaTUTb BPEMS
BbIMOJIHEHWNS 3aMNPOCOB, MOCKOJIbKY B 6ONbLUIMHCTBE C/ly4aeB OJ19 aHaM3a U NMPOrHO30B

MHTepeCHbl He geTaflbHble, a CyMMapHble AaHHble. [To3ToMy nMpu Co3aaHnmn MHOI'OMepHOVI



Da3bl JaHHbIX BCerga BblYUCAATCA U COXPAHAIOTCA HEKOTOPbIE arperaTHble JaHHbIe.
OTMeTUM, 4TO COXpaHeHne BCex arperaTHbIX AaHHbIX He BCerga onpasaaHHo. [leno B
TOM, 4TO npn Ao6aBNEHNN HOBbIX U3MEPEHUN 0OBbEM AaHHbIX, COCTaBASAIOLWMNX KYO,
pacTeT 3KCMOHEHLUNaNbHO (MHOrAa rOBOPSAT O «B3PbIBHOM pocTe» 06bemMa AaHHbIX).
Ecnn rosopuTb Bosiee TOYHO, CTerneHb pocTa obbeMa arperaTHbIX AaHHbIX 3aBUCUT OT
KoJIn4ecTBa naMepeHuinn Kkyba 1 4ieHoB N3MepPEeHNN Ha PassINYHbIX YPOBHAX Nepapxumn
3TUX U3MepeHunn. Ansa peweHnsa NnpobaemMbl «B3PbIBHOrO poCTa» MPUMEHSAOTCSA
pa3Hoobpa3Hble CXeMbl, MO3BONSIOLWME NPU BbIYNCIEHNN OANEKO HE BCEX BO3MOXXHbIX
arperaTHbIX AaHHbIX 0OCTUYb NPMEeMSIEMON CKOPOCTU BbINOJIHEHUSA 3aMNPOCOB.

Kak ncxogHble, Tak U arperaTHble faHHble MOrYyT XPaHUTbCA MO0 B pensunoHHbIX,
nmMbo B MHOrOMEpPHbIX CTPYKTYpax. [103ToOMy B HacToOsILLEE BPEMSA NPUMEHSAIOTCS TPU
cnocoba xpaHeHns OaHHbIX:

- MOLAP (Multidimensional OLAP) -— ncxogHble n arperaTHble AaHHble

XpaHATCA B MHOroMmepHomn 6a3e AaHHbIX. XpaHeHWe AaHHbIX B MHOFOMEpPHbIX CTPYKTYpax
MO3BONISIET MAHUMYINPOBATb AAHHBLIMU KaK MHOFOMEpPHbLIM MaccuBoM, bnarogaps yemy
CKOPOCTb BblYUC/IEHUA arperaTHbIX 3Ha4YeHUN oaMHaKoBa s ntoboro n3 nsmepeHun.
OOHaKo B 3TOM CJsly4ae MHOoromMmepHas 6a3a gaHHbIX OKa3blBaeTCsA N3ObITOYHOW, TaK Kak
MHOrOMepHbIe AaHHble MOIHOCTbLIO coAepXaT NCXOAHbIe PensLUNOHHbIE AaHHbIE.

- ROLAP (Relational OLAP) — ncxogHble faHHble OCTaloTCA B TON Xe

pensunoHHon 6a3e faHHbIX, F4e OHN M3Ha4vasIbHO N HAaXOAWUINCL. ArperaTHble Xe
OaHHble MOMeLLaoT B cneunanbHO CO34aHHble AN NX XpaHeHnsa cny>xebHble Tabnuubl B
ToWn e 6a3e faHHbIX.

- HOLAP (Hybrid OLAP) — ncxofHble flaHHble OCTAlTCA B TOW XXe pensiLMOHHON



6a3e AaHHbIX, rAe OHMN N3Ha4YasIbHO HAaXOAWINCh, @ arperaTHble AaHHbIE XPaHATCH B
MHOromMepHomn 6ase AaHHbIX.
HekoTopble OLAP-cpeacTBa NOOAEPXKMNBAKOT XPaHEHNE AaHHbIX TOJIbKO B PeNSALNOHHbIX

CTPYKTYpax, HEKOTopble — TOJIbKO B MHOrOMepHbIX. OaHaKo 60NbLWNHCTBO
coBpeMeHHbIX

cepBepHbiX OLAP-cpencTB nogaep>xmBatoT BCe Tpu cnocoba xpaHeHUsA faHHbIX. Bbibop
crnocoba xpaHeHusa 3aBUCUT OT 06beMa U CTPYKTYPbl UCXOAHbIX OaHHbIX, TpeboBaHUN K
CKOPOCTW BbINOJIHEHUSA 3aNPOCOB M YacToTbl 06HoBNeHUA OLAP-ky60B.

OTMeTUM TakXXe, 4TOo nogasnstouiee 60NbLWNHCTBO coBpeMeHHbIX OLAP-cpeacTB He
XpaHUT

«MYCTbIX» 3HAYEHNIN (NMPUMEPOM «MYCTOro» 3Ha4YeHUsA MoXKeT OblTb OTCYTCTBME NPOaax

Ce30HHOIo ToBapa BHe ce30Ha).

3 OcHoBHble noHaTuAa OLAP

3.1 Tect FAMSI

TexHONorns KOMMNJAeKCHOro MHOroMepHOro aHasansa AaHHbIX noay4yunaa HassaHue OLAP
(On-Line Analytical Processing). OLAP — 3To K/J1l04€BOMN KOMMOHEHT OpraHM3aummn
XpaHunmuw aaHHbIX. KoHuenuusa OLAP 6bina onncaHa B 1993 rogy arapom Kogaowm,
N3BECTHbIM nccnegosatenem 6a3 AaHHbIX U aBTOPOM PENALMNOHHON MOAENN AaHHbIX (CM.
E.F. Codd, S.B. Codd, and C.T.Salley, Providing OLAP (on-line analytical

processing) to user-analysts: An IT mandate. Technical report, 1993). B 1995

rooy Ha ocHoBe TpeboBaHWMN, N3N0XKEHHbLIX KogaoMm, bbin chopmMynnpoBaH Tak

Ha3biBaeMbIn TecT FASMI (Fast Analysis of Shared Multidimensional Information —



ObICTPLIN aHaNM3 pasgenseMorn MHOroOMepHOM NHopMaLmnn), BKIKYaOWNMN cregyouine
TpeboBaHMA K MPUIOXKEHNAM O MHOTOMEPHOro aHanm3a:

- Fast (bbICTpbIN) - NpeaocTaB/ieHNe NoJIb30BaTEsIO pe3yibTaToB aHasM3a 3a
npuemnemoe Bpems (0bbl4HO He Bonee 5 ), NyCTb faXke LeHON MeHee feTasibHOro
aHannsa;

- Analysis (AHann3) - BO3MO>XXHOCTb OCyLlecTBAeHNs toboro 10rM4eckoro u
CTAaTUCTNYECKOro aHan3a, XapakTepHOro Aas AaHHOIro NPUIOXKEHNS, N ero
CoXpaHeHusa B OOCTYNHOM /19 KOHEYHOro noJjib3oBaTtesiad BuAe;

- Shared (Pa3gensemMon) - MHOronosb30BaTeIbCKUN JOCTYN K aHHbIM C

NOALEPXKKOW COOTBETCTBYOLLMX MeXaHNU3MOB 6/I0KMPOBOK 1 CpefCTB aBTOPU30BAHHOIO
nocTyna;

- Multidimensional (MHOroMmepHON) - MHOFrOMEpPHOEe KOHLEeNTyasibHoe

npeacTaB/ieHMe AaHHbIX, BKJ0OYaa NOJIHYI0 NOAAEPXKKY OIS MepapXni n
MHO>XECTBEHHbIX

nepapxunm (3To — Kno4veBoe TpebosaHne OLAP);

- Information (MHpopMaumnn) - NpuUNoXKEHNE [O/TKHO MMETb BO3MOXHOCTb
obpawaTbca K Nobon Hy>KHOW MHopMaL MM, HeE3aBUCMMO OT ee obbemMa n MecTa
XpPaHeHus.

CnenyeT oTMeTUTb, 4TO OLAP-bYHKLUMOHANIbHOCTb MOXXET bbITb peann3oBaHa
pa3/INYHbIMU

cnocobamm, Ha4ymMHasa C I'IpOCTeVILIJI/IX CpencTB aHasn3a AaHHbIX B OPUCHBLIX MPUIOXKEHNAX
N 3aKaH4MBasa pacripegeseHHbIMN aHanntTn4eCkKMMmnm cnctemMamm, OCHOBaHHbIMW Ha

CepBEPHbIX MPOAYKTaX.



3.2 MHoroMepHoe npeacrtaBJsieHue uHpopMmauum

3.3 KyObl

OLAP npepocTaBnseT yaobHble bbicTpoaencTByoWmMe cpeacTea 4ocTyna, NpocMoTpa U
aHaNn3a genoBon nHgpopmaumnu. Nonb3oBaTesib NoJyvYaeT eCTECTBEHHYIO, MHTYUTUBHO
MOHATHYIO MOAESb AaHHbIX, OPraHn3ysa nx B Buae MHoromepHbix Kybos (Cubes). Ocsamn

MHOIOMEPHON CUCTEMbI KOOPAUHAT CJIy>KaT OCHOBHbIE aTPUOY Tl aHANN3NPYEMOro
bunsHec-

npouecca. Hanpumep, ong npogak 3To MOryT B6bITb TOBap, pervoH, TN nokynaTtens.
B Ka4yecTBe 04HOIM0 U3 U3MEPEHUN NCNOb3yeTCsa BpeMs. Ha nepeceyeHusx ocen -
n3mepeHuin (Dimensions) - HaXOAATCA AaHHbIE, KOJIMYECTBEHHO XapaKTepusytoLime
npouecc - mepbl (Measures). 2To MOryT 6bITb 06bEMbI NpoAaXk B LUTYKax Uan B
OEeHEe>XHOM BbIpa>KeHuW, OCTaTKN Ha CKNnage, nsgep>Xku n 1. n. Nonb3osaTesnb,
aHaAMN3NPYOLWNIA NHPOPMALIMIO, MOXKET “pa3pe3aTb” Kyb No pa3HbiM HanpaBiEHUSM,
nosy4yaTb CBOAHbIE (HanpuMep, Mo rogam) nau, HaobopoT, AeTasibHble (N0 Hegensam)
CBELEHMNSA N OCYLLECTBATL NPO4YMe MaHUNyNaUnumn, KoTopble eMy NpUAYyT B FOJIOBY B
npowuecce aHanusa.

B KayecTBe Mep B TpexMepHOM Kybe, n3obpa>keHHOM Ha pUC. 2, NCMNOJIb30BaHbl CyMMb
npoAa’k, a B Ka4eCTBe N3MEPEHUN - BpeMs, ToBap U MarasnH. amepeHns
npencrtaBieHbl HA onpefesieHHbIX YPOBHAX FPYNMNMPOBKW: TOBapbl FPYyNnupyloTcsa No
KaTeropusam, Mara3uHsbl - No CTpaHaM, a AaHHbIE O BPEMEHW COBEPLUEHNS onepauunn -
Mo Mmecsuam. HYyTb NO3)Ke Mbl PaCCMOTPUM YPOBHU rpynnupoBKK (nepapxmmn) nogpobHee.

PecepaT: OLAP TexHOoNormm



PucyHok 7. MNMpumep kyba

3.3.1 “Paspe3aHue” Kyba

Ha)ke TpexmepHbIn Ky6 C/1o>XKHO 0ToOpasnTb Ha dKpaHe KoMMbloTepa Tak, 4Tobbl Obinun
BUAHbI 3HAYEHUS MHTEepecyLWmnX Mep. YTo y)XK roBOpUTb 0 Kybax ¢ KONM4eCTBOM
n3MepeHuin, bonbunm Tpex? Ona Busyanmsaunmm aHHbIX, XPaHALWLMXCA B Kybe,
NMPUMEHSIOTCS, KaK NpaBuo, NPUBbIYHbIE OBYMEPHbIE, T. €. Tabnn4Hble,
npencTaB/eHNs, UMeKLWmMe CNOXXHbIE nepapXxnveckme 3arosioBKN CTPOK 1 CTonbL0B.
[ByMepHoe npeacTtaBsieHne Kyba MOXXHO NoNy4YnTb, “pa3pe3as” ero nonepek ogHon nnm
HECKOJIbKUX 0Cen (n3MepeHnn): Mbl PUKCUPYEM 3HAYEHUSA BCEX N3MEPEHUN, KPpOME
OBYX, - U nony4yaem obblyHYy0 ABYyMepHYto Tabnauuy. B ropusoHTanbHom ocu Tabnuusbl
(3aronoBku cToNbLOB) NpencTaBieHO OOHO U3MepeHue, B BEPTUKAJIbHOM (3arosioBKKU
CTPOK) - Opyroe, a B s4enkax Tabnuubl - 3HaveHnsa mep. MNpun 3ToM Habop mep
haKTN4YeCKn paccMaTpuBaeTCa Kak 04HO N3 n3MepeHun - mbl Tnb6o BbiIbpaem ons
rnokasa o4Hy Mepy (1 Torga Mo>Kem pa3MecTUTb B 3aroJloBKax CTPOK 1 cTonbuos ABa
n3mepeHuns), NMbo NokasbiBaeM HECKOJIbKO Mep (1 Torga oaHy m3 ocen Tabnnubl
3aMMyT Ha3BaHUA Mep, a APYrYIO - 3HAaYeHNA eJUHCTBEHHOrro “Hepa3pe3aHHoro”
n3MepeHuns).

B3rnaHuTe Ha puc. 8 - 3aecb n3obpakeH AByMepHbIA cpe3 Kyba ans ogHon Mepbl -
Unit Sales (npoaoaHo WTYK) U ABYX “Hepa3pe3aHHbIX” nsmepeHun - Store (MarasuH)

n Bpemsa (Time).

PetepaT: OLAP TexHOoNormm

PucyHok 8. IByMmepHbIN cpe3 Kyba ans ogHON Mepbl



Ha puc. 9 npeacrassieHo NnWb O4HO “Hepa3pe3aHHoe” nsmMmepeHue - Store, HO 3aT0
30ecb oTobparkatoTCa 3HaYeHNS HECKONIbKMX Mep - Unit Sales (npogaHo wTykK), Store
Sales (cymma npogaxxkun) un Store Cost (pacxoabl Mara3nHa).

PedepaT: OLAP TexHOoNOrnun

PucyHok 9. [iIByMepHbIN cpe3 Kyba 15 HECKOSIbKUX Mep

[IByMepHoe npeacTtaBsieHne Kyba BO3MOXXHO 1 Torga, Korga “Hepaspe3aHHbiMn”
ocTatoTca n 6onee asyx namepeHun. MNpm 3ToM Ha ocsAX cpe3a (CTpokax u cTtonbuax)
OyayT pa3melleHbl ABa nnu 6onee namepeHun “paspesaemoro” Kyba - cm. puc. 10.
PedepaT: OLAP TexHONOrnun

PucyHok 10. [IByMepHbI cpe3 Kyba C HECKOIbKUMU U3MEPEHUAMN Ha OQHON OCK

3.3.2 MeTKM

3Ha4veHus, “oTKNagblBaeMble” BOOJIb U3MEPEHUN, HAa3bIBAKOTCA YJI€HaMN UIN MeTKaMu
(members). MeTkn ncnonb3yoTCa Kak Ana “pa3spesaHns” kyba, Tak u gns
orpaHuydeHns (punbTpaunm) BoibnpaemMblX AaHHbIX - KOrga B U3MepeHunun, ocTatowemcs
“Hepa3pes3aHHbIM”, HaC UHTEPEeCYIoT He BCe 3Ha4YeHns, a X NOAMHOXXEeCTBO, Hanpumep
TPW ropofia N3 HEeCKOJIbKUX AeCATKOB. 3HaYeHUss MeToK oTobpaxkaloTca B ABYMEPHOM

npeacTtaBneHun Kyba Kak 3arosioBKM CTPOK U CcToN6L0B.

3.3.3 NlepapXum U YPOBHM

MeTKn MoryT 06beguHATLCA B Mepapxum, cocToswmne n3 og4HOro Nianm HeCKOJIbKUX
ypoBHen (levels). Hanpumep, MmeTkn namepeHunsa “MarasunH” (Store) ectecTtBeHHO

06BEeAVHSIOTCA B MEPaPXUI0 C YPOBHSAMM:



All (Mup)

Country (CTtpaHa)

State (LUTaT)

City (FTopopn)

Store (MarasuH).

B coOTBETCTBUN C YPOBHAMU UEPAPXNMN BbIYUCNAIOTCA arperaTHble 3Ha4YeHus, Hanpumep
obbeM npopax anga USA (yposeHb “Country”) unu gng wtaTta California (yposeHb
“State”). B o4HOM n3mMepeHnmn MoXxHO peannsoBaTb 6osiee 04HON NepapPXnn - CKaXkem,
ona spemeHu: {lFoa, Keaptan, Mecsau, deHb} n {lon, Hepensa, leHb}.

OTMeTUM, 4TOo nepapxum MmoryT bbITb cbanaHcupoBaHHbIMK (balanced), Kak, Hanpumep,
nepapxus, npeacrtaBseHHas Ha puc. 11, a TakXXe nepapxmm, OCHOBaHHbIE Ha AaHHbIX
Tnna "pata—Bpemsa”, u HecbanaHcupoBaHHbIMK (unbalanced). TuNMYHLIM NpuMep

HecbanaHCUPOBAHHOWN Nepapxmm — nepapxmsa Tuna "Hav4aabHUK—MOAYNHEHHbIN" (ee
MO>XHO

MOCTPOUTb, HAaNpPMUMep, NCMOJIb3Yysa 3HaYeHns nong Salesperson ncxogHoro Habopa
OaHHbIX N3 PAaCCMOTPEHHOr O Bbille npumepa), npeacrtassieH Ha puc. 12
PetepaT: OLAP TexHOoNormm

PucyHok 11. Mlepapxua B u3amepeHnun, cBA3aHHOM C reorpamn4yecknm rnosioxXeHnem
KJINEHTOB

PedepaT: OLAP TexHONOrnun
PucyHok 12. HecbanaHcupoBaHHasa nepapxms
NHorpa ong Takux nepapxuin ncnonbsyetcsa TepMmuH Parent-child hierarchy.

CywecTBYIOT TakK)XXe Mepapxun, 3aHMMatoLLne MPoOMe)XXyTOYHOE MONIOXKEHNE MeXay



cbanaHcmpoBaHHbIMK N HecbanaHCMpPOBaHHbLIMU (OHM 0603Ha4YaloTCA TEPMUHOM ragged

"HepoBHbIN"). O6bIYHO OHWN COAEepP>KAT TaKMe YieHbl, lornyeckme "poantenn" KoTopbix
HaXo4ATCA He Ha HernocpeaCTBEHHO BbiLecTosWweM ypoBHe (Hanpumep, B
reorpacuyeckon nepapxmm ectb yposHu Country, City n State, Ho npun 3ToM B

Habope OaHHbIX MMEKTCS CTPaHbl, HE MMEKLLME WTAaTOB NN PETMOHOB MEXOy
YPOBHAMM

Country u City; (puc. 13).

PedepaT: OLAP TexHONOrnun

PucyHok 13. "HepoBHasa" nepapxus

OTMeTuM, 4To HecbanaHCMPOBAHHbIE U "HEPOBHbLIE" NepapXun NOAAEPKNBAOTCSA AaSIEKO
He BceMmu OLAP-cpencTtBamu. Hanpumep, B Microsoft Analysis Services 2000
nogaep>xmeatotca oba Tuna nepapxumn, a B Microsoft OLAP Services 7.0 — ToNbKO
cbanaHcmpoBaHHble. Pa3nnyHbiM B pa3Hbix OLAP-cpeacTtBax MOXeT 6bITb U 4MCO0
YPOBHEWN nepapxmm, 1 MakCMmMasibHO LOMNYyCTUMOE YUCJI0 HY1IeHOB O4HOIM0 YPOBHSA, U

MaKCMMaJIbHO BO3MO>XHO€ 4YNCJI0 CaMiNX |/|3MepeH|/||7|.

3.3.4 Apxutektypa OLAP npuno>xeHun

Bce, 4To rosopunocs Bbiwwe npo OLAP, no cyTn, OTHOCNIOCb K MHOFOMEPHOMY
npencTaBAeHNIO AaHHbIX. TO, KaK AaHHble XpaHATCA, rpybo roBops, HE BOJIHYET HU
KOHEYHOro noJsib3oBaTenis, HM pa3paboTYNKOB MHCTPYMEHTA, KOTOPbIM KJINEHT
nosb3yeTcs.

MHoroMmepHoCcTb B OLAP-npunno)xeHmnsax MoxeT bbiTb pasgesieHa Ha TPU YPOBHS:

@ MHoromepHoe npeacTaB/ieHNne AaHHbIX - CPeACcTBa KOHEYHOr 0



nosib3oBaTens, obecnevymBaLme MHOFOMEPHYIO BU3yasM3aumnio 1 MaHUNyMpoBaHmue
OAHHbLIMUW; CJZIO1 MHOFOMEPHOr o NpeacTaBneHns abcTparnpoBaH oT PU3NYECKON
CTPYKTYpPbl AaHHbIX N BOCMPUHNUMAET LaHHble KaK MHOrOMepHbIe.

@ MHoromepHasa obpaboTka - cpeacTBO (A3bIK) POPMYINPOBAHUS

MHOFOMEpPHbIX 3aNpoCcoB (TpaguLMNOHHbBIA PenauUnNOHHbBIN A3blk SQL 30ech oKa3biBaeTCA
HenpurogHbIM) N Npoueccop, ymewwmnn obpabotaTb N BbINOJHUTL TakoW 3anpoc.

@ MHoOromepHoe xpaHeHue - cpeacTBa PU3NYeCcKon opraHn3aunm AaHHbIX,
obecneymBatowne acphekTMBHOE BbINOIHEHNE MHOITOMEPHbIX 3aMpPOCOB.

MNMepBble ABa YPOBHSA B 06s3aTe/IbHOM NOpSAKe NpucyTCTBYIOT BO Bcex OLAP-cpeacTBax.
TpeTuin ypoBeHb, XOTSA N ABNSETCA LUMPOKO pacnpocTpaHeHHbIM, He obsi3aTeneH, Tak
KakK JaHHble 419 MHOFrOMEpPHOro NpeacTaBieHNsa MOryT U3BNEKATbLCA N N3 0ObIYHbIX
pPenauMOHHbIX CTPYKTYP; NMPOLECcCoOp MHOMOMEpPHbIX 3anpocoB B 3TOM CJly4ae
TpaHc/AnpyeT MHOroMepHble 3anpockl B SQL-3anpockl, KOTOPbIe BbIMOJIHAKTCA
penaunoHHon CYB/.

KoHkpeTHble OLAP-NpoAyKTbl, Kak NpaBuao, npeactaBnsaioT cobonm nmbo cpencTso
MHOIrOMepHOro npeacTtaBneHnsa gaHHbix, OLAP-knneHT (Hanpumep, Pivot Tables B
Excel 2000 dpmpmbl Microsoft unm ProClarity dompmel Knosys), nmbo MHOromMepHyo
cepBepHyto CYB[l, OLAP-cepBep (Hanpumep, Oracle Express Server nnmn Microsoft
OLAP Services).

Cnon mHoroMmepHomn o6paboTkn 06bI4HO BbiBaeT BCTpoeH B OLAP-knneHT n/unn B OLAP-
cepBep, HO MOXKET BbITb BblAENEH B YACTOM BMAE, KaK, Hanpumep, KOMMNOHeHT Pivot

Table Service gpnpmbl Microsoft.



3aKn4YeHue

B naHHOM paboTe Mbl 03HAaKOMUINCL C ocHoBaMu OLAP. Mbl y3Hanm cnepywulee:
Ha3HavyeHne xpaHnnuu, gaHHblIX — NpefocTaBieHne NnoJsib3oBaTesigM

MHOpPMaLUMK ONs CTaTUCTMYECKOro aHanm3a n NPUHATUS yNpaBJeHYeCKNX peLleHnn.
XpaHunmuwa faHHbIX O0JKHbI 06becneynBaTb BbICOKYIO CKOPOCTb MOJyYEeHUS OaHHbIX,
BO3MO>XHOCTb MOJIy4eHUA N CPpaBHEHUS, TakK Ha3biBaeMbIX CPe30B AaHHbIX, a TakKxXe
HEenpPOTUBOPEYNBOCTb, MOJIHOTY U AOCTOBEPHOCTb AaHHbIX.

OLAP

(On-Line Analytical Processing) aBnseTcsa KJO4Y€BbIM KOMMOHEHTOM NOCTPOEHMUSA U
MPUMEHEeHNA XPaHUINLL OAaHHbIX. 3Ta TEeXHOJI0OrMa OCHOBaHa Ha NOCTPOEHUN
MHOroMepHbIX HabopoB gaHHbIXx — OLAP-ky60B, 0OC KOTOPOro cogep>xaT NapamMeTphl,

a A4YeNKN — 3aBUCALLME OT HUX arperaTHble JaHHbIe.

- MpunoxeHns ¢ OLAP-o0yHKUMOHaIbHOCTbLIO AOJIXKHbI MPeaoCTaBNATb

rnosib30BaTesIl0 pe3ysbTaTbl aHasM3a 3a npmemsemMoe BpeMs, OCyLeCcTBNAATb JIOrMYeCcKnm
N CTAaTUCTMYECKUW aHaNnN3, Noaaep>XMBaTb MHOMOMNOJ/Ib30BaTE/IbCKUN AOCTYM K AAHHbIM,
OCYLLEeCTB/IATb MHOFOMEepHOe KOoHUeNnTyaJibHOe npencTaB/ieHne faHHbIX N1 UMeTb
BO3MOXXHOCTb 0bpawaTbCs K /1l0bon Hy>XHOM nHhopMauun.

KpomMe Toro, Mbl pacCMOTpPEsSIM OCHOBHbIE MPUHUWMbI JIOrn4eckon opraHmsaumm OLAP-

KybOoB, @ Tak)X€e y3HasIM OCHOBHbIE TEPMUHbLI U MOHATUS, NMPUMEHSIEMbIE MPU
MHOFOMEpPHOM

aHanmse. N1 HakoHel, Mbl BbIACHUIIN, YTO npenCcTtaBsAaAlOT cobon pa3nn4yHble TUMbI

nepapxuin B namepeHunsax OLAP-ky60B.



CnNMCcoK MCnoJib30BaHHOMU NUTEepaTypbl

MaTepunanbl canTta http://www.softkey.info

MaTepunanbl canTta

http://www.iemag.ru

MaTepuanbl canTta http://www.compress.ru

MaTepunanbl canta www.olap.ru

Ok B.A. O6bpaboTka gaHHbIX Ha MK B

npumepax. — CI6: Mutep, 1997.
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[1] Online Analytical Processing.

[2] XpaHnnuwe faHHbIX — 3TO MHTEr pupOBaHHbIN

HakonuTesb nHpopmaunn, cobpaHHoOM U3 OPYrux CUCTEM, Ha OCHOBE KOTOPOro CTPOATCSA

NPOLLECChl MPUHATUS PELLUEHNA N aHaNn3a AaHHbIX



