OLAP-TEXHOJOIUM:

0530P PELUAEMbIX 3AAY W UCCTEOBAHUMN

0. Kyopsasues,

acnupaum ¢hakynsemema Boruucaumenvnoit mamemamuku u kubepnemuxu Mockoeckoeo

20cy0apcmeenHo20 yHugepcumema

Paccmampuearomca mexnoaocuu OLAP (OnLine Analytical Processing), exarobuarowiue
6 ceba Oechunuuyuro, ucmopuueckuil 0030p ucciedoeanuil, 0030p OuzHec-nNPUAONCEHUIL
U cywecmeyrouux npobiem npu peaiuzayuu peuieHuli no0ooHo2o0 Kaacca.

OINNIPENEJEHUE TEPMHWHA OLAP

epmuH OLAP BBenéH B 1993 . Oarapom Kogmom

[Cod93]. LHenbs OLAP-cucrem — objeryeHue pe-

LIeHus 3ada4 aHaau3a JaHHbIX. Kona chopmy-
JupoBan 12 mpusHakoB OLAP-maHHBIX, 1 OOJBIINH-
ctBo coBpeMeHHBIX OLAP-cpencTs oTBeuaioT 3TuM
noctyiaTtam. [lepeuncianM ux:

12 ITPU3HAKOB OLAP-JAHHBIX

MHoromepnas konnenmusa aanHbix. OLAP omnepupyer
CUBE-manueiMu (cM. gajnee omnucaHue padbor Ipes
[GBLP95]), KoTOpHBIE SIBISIIOTCSI MHOTOMEPHBIMU MaCCH-
Bamu. Yucio namepennii OLAP-ky60oB He orpaHMUYEHO.

IIpo3paynocTs. OLAP-crcTeMbI JOJKHBI ONUPATh-
Csl Ha OTKPBIThIE CUCTEMBI, TTOQIePKUBAIOIIUE TETEPO-
TeHHbIE ICTOUHUKU JaHHBIX.

JoctynmHocts. OLAP-cucTeMbl DOJKHBI IIpeacTa-
BJISITH ITIOJIb30BATENI0 €IMHYIO JIOTUYECKYIO CXeMY
JTaHHBIX.

IHocTosHHASA CKOPOCTDb BLINOJHEHUS 3ampocoB. [1po-
W3BOJUTEIBLHOCTh HE JOJIKHA MaJaTh IPU POCTE Yucia
U3MEPEHUIA.

Kinunent/cepsep apxutekrypa. CUCTEMBI JOJKHBI
06a3upoBaThCS HAa OTKPBITHIX UHTEpdeiicax 1 UMETh MO-
IYJIBHYIO CTPYKTYPY.

Pazmnunoe uncio uamepenuii. CICTEMbI HE JOXKHBI
OrpaHUYMBATBCS TPEXMEPHOU MOMENbI0 MpencTaBiie-
HUSI JaHHBIX. VI3MepeHusT JOJKHBI ObITh SKBUBAJICHT-
HBI TT0 MPUMEHEHUIO JTI00BIX (DYHKIIUIA.

JIuHaMIyecKkoe mpeacTaBieHie pa3peskeHHbIX MATPHII.
ITon pa3peskeHHOM MaTpHIIel ITOHNMAETC sl MaTpyrIia, He
Kaxpaasl siyeiika KoTopoil coaepXuT aaHHbie. OLAP-
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CHUCTEMBI TOJIKHBI COIEPKATh CPEACTBA XpaHEHUU 1 00-
PabOTKM pa3peXeHHBIX MAaTPULL OOJIBIINX OOBEMOB.
MpHuoronosibs30Baresibckas noanepxkka. OLAP-cucre-
MBI JIOJDKHBI TTOIEPXKUBATH MHOTOIIOJIB30BATEILCKUIA
peXuM paboThI.
Heorpannyennbie MHOrOMEpHbIE omepamud. AHajo-
TMYHO TPEeOOBAaHUIO O PA3IUYHOM YMCIIE MU3MEPEHUIA:
BCE M3MEPEHUS CUMTAIOTCS PaBHBIMU, 1 MHOTOMEPHBIE
oIepallii He JOJDKHBI HaKJIaIbIBaTh OTpaHWYCHUS Ha
OTHOIIICHUS MEXIY STICHKaAMU.
MHTYUTMBHO MOHATHBIE MHCTPYMEHTbI MAHMITY,IMPO-
BaHus JaHHbIMH. [T hOpMYyJTMpOBaHKMSI MHOTOMEPHBI -
MM 3alpocaMy IOJb30BaTeJIM HE MOOJKHBI pabOTaTh
B YCJIOXKHEHHBIX MEHIO.
In6Kkas HacTpoiika KoHeuHbIX 0TYETOB. [ToB30BaTE-
JIN JOOJKHBI MMETh BO3MOXHOCTH BHUACTH TOJIBKO
HEOOXOJMMBIE UM TaHHBIC, IPUYEM BCE UX U3MEHEHMS
JIOJKHBI HEMEJIEHHO 0TOOpaXkaThCsl B OTYETAX.
OrcyrcrBue orpanumdeHuii. OTCYyTCTBUE OTpaHMUYE-
HUIA Ha KOJIMYECTBO U3MEPEHUI U YPOBHEN arperauuu
JTAHHBIX.
B nanbheiimem Havimken Ienac nepedopmynupo-
BaJt 12 mpasuit Konna B 6osee émkuit tect FASMI (Fast
Shared Multidimensional Information). ITo ero omnpe-
nenenuto, OLAP-cucreMa 10JKHA OBITH:
<> Fast — GbIcTpOIi, 00ecneYnBaTh MOYTU MTHOBEH-
HBIIT OTKJIMK Ha OOJIBITMHCTBO 3aIIPOCOB;

< Shared — MHOTrOIOJb30BaTEJIbCKOM, TOJKEH
CYLIECTBOBATh MEXaHW3M KOHTPOJISI JOCTyTa
K JaHHBIM M BO3MOXHOCTb OJHOBPEMEHHOM
paboThl MHOTHX MOJIb30BaTENIEH;

<> Multidimensional — MHoromepHoii. JlaHHBIe
TOJDKHBI TIPEACTABISATHCS B BUIE MHOTOMEPHBIX
KyOOB;



<> Information — naHHBIE NOKHBI OBITH ITOJIHBI
C TOYKHU 3peHUs aHAIUTUKA, T.€. COAEePXaTb BCIO
Heo0XonuMyIo MH(GOpMAaLNIO.

BbonpmHcTBO U3 cymectBytomux OLAP-cpencTts
YIOBJIETBOPSIIOT BCEM 3TUM Mpu3HakaM. OQHAKO B pe-
anM3alry MOMOOHBIX MPWIOXEHUI BO3HUKAET Psi
nmpo0JeM, MpeXae BCEro CBS3aHHBIX C YBEIUYECHUEM
00BEMa JTaHHBIX, KOTOPBbIE HEOOXOIMMO XPaHUTbD.

B 1995 . rpyrnma niccnemoBareieii Bo TiaBe ¢ JIxkeii-
mcoMm Ipeem [GBLP95], npoananu3upoBaB co3ngaBa-
eMBbIe TTOJIb30BaTEeNIbCKUE TIPUJIOKEHMST 0a3 JaHHBIX,
MpeUIOKUIN paciiupeHue s13bika SQL — omeparop
CUBE. [laHHBIi omepaTop OTBEYaeT 3a CO3JaHue
OLAP-kyooB B SQL. KoHuenmuss MHOTOMepHOTO
MPEACTaBICHUST JAaHHBIX HAMHOTO OOJIeTYmiia KU3Hb
pa3paboTyrMkaM W mojb3oBareissM. B Toil ke pabdote
WCCJIeIOBATEU YKa3aly P 9BPUCTUUECKUX PEKOMEH-
JalMii 1Mo peaau3allMi HOBOU CTPYKTYpBl TaHHBIX.
CUBE npencrasnsier coboit 0606menne GROUP BY
OIIepaToOpPOB T10 BCEM BO3MOXKHBIM KOMOWHAIIUSIM M3-
MEpeHU ¢ pa3HBIMM YPOBHSIMM arperalni JaHHBIX.
Omneparop, pacmupsiommit SQL, HazsiBaeTcs CUBE
BY (cuHrakcuc Ttakoit ke, kak 1 'y GROUP BY).
B cranpapt SQL’99 BkJIOU€EH HAOOp OINEpaTopoB s
pa6otsl ¢ OLAP-n1aHHBIMU.

Pacumpenust cranmaproB SQL-1999 u SQL-2003,
BocnionHsomne OLAP-dyHKIMoHanbHOCTH s13b1Ka SQL:

< Grouping Set 3ampochl;

<> Cube By 3arnpocsi;

<> Rollup By 3amnpocsr;

<> Window By 3anpochr;

<> Model By 3amnpocsl B Oracle 10g 1 BbIlIIE.

HccnenoBanus B 00J1aCTH MHOTOMEPHBIX MACCUBOB
JAHHBIX BEJIUCh 330Jr0 10 padoT Ipes, Ho ero padboTta
cTajia OCHOBOTMOJIATAIOIE B CO3MaHUM TTPOMBIIIIICH -
HBIX IPOIYKTOB U paclIvpeHuu si3bika SQL.

BU3HEC-IIPUJIOXKEHUA HA OCHOBE
OLAP-TEXHOJIOTUH, IPUMEPHI ITPOJIYKTOB

HawubGonee yacTo BcTpevaroTcs Cleaylolue npume-
HeHust OLAP-texHomormii:

Ana;m3 JaHHBIX. 3agava, U1l KOTOPOit M3HAYAIbHO
WCIIOJNIb30BAJINCh M IO CHUX TIOpP OCTAlOTCS CaMBIMU
nonynsipubimu  OLAP-cpenctBa. MHoromepHas
MoJieJib JAHHBIX, BO3MOXXHOCTb aHAJIM3UPOBaTh 3HAUM -
TeJIbHbIe 00BbEMBI JaHHBIX U OBICTPBIN OTKJIMK Ha 3a-
MPOCHI JIeal0T MOAOOHBIE CUCTEMbl He3aMEHUMbIMU
IIJTST aHaJIM3a MPOoaaXK, MApPKETUHTOBBIX MEPOIIPUSITUI,
OUCTPUOYLUU M JOPYTuX 3agay ¢ OOJILIIMM OOBEMOM
WCXOAHBIX JaHHBIX.

ITpumepsl npoaykToB: Microsoft Excel Pivot Tables,
Microsoft Analysis Services, SAP BW, Oracle Essbase,
Oracle OLAP, Cognos PowerPlay, MicroStrategy, Busi-
ness Objects.

®duHaHCOBOE  ILIAHMPOBAHHE\OWIKETHPOBAHNE.
MHoroMepHasi MOJeNb TO3BOJISET OTHOBPEMEHHO
BBOJUTH MAHHBIC U JIETKO aHAJW3UPOBaTh UX (HATIPU-
Mep, TaH-@akT aHanus). [ToaTomy psm coBpeMeHHBIX
npoayktoB kjmacca CPM (Corporate Performance
Management) wucmonab3yioT OLAP-momenn. Baxknas
3aaya — MHOTOMEpPHBI oOpaTHBI pacu€Tt (back-
solve, breakback, writeback), mo3BoJstonnii paccuu-
TaThb TpeOyeMble M3MEHEHMS ICTAJbHBIX SYEEeK IpU
U3MEHEHUM arperipoOBaHHOIO 3HAYEHUS. DTO UHCTPY-
MEHT IS aHaiu3a <«4To-eciau» (what-if), T.e. mas
IIPOUTPHIBAHUS PA3IMYHBIX BAPUAHTOB COOBITHI IIPH
IUTAHUPOBAHWU.

ITpuMepsr iponykToB: Microsoft PerformancePint,
Oracle EPB, Oracle OFA, Oracle Hyperion Planning,
SAP SEM, Cognos Enterprise Planning, Geac.

®uHaHcoBaa KoHcompamusa. KoHcoumanust maH-
HBIX COTJIACHO MEXIyHApONHBIM CTaHIapTaM YdJéTa,
MIpUHUMAas BO BHUMaHUE OOJM BIAACHUS, pa3JIMIHEIC
BaJIIOTHI M BHYTPEHHME O0OPOTHI — aKTyajibHasl 3a7a4da
B CBSI3M C YXXECTOYAIOIIMMUCS TPeOOBAHUSIMU TPOBE-
pstonux opraHoB (SOX, Basel II) u BbixogoM KoMmma-
Huit Ha [PO. OLAP-TexHOMOTMM TTO3BOJISIOT YCKOPUTH
pacuéT KOHCOJHMANPOBAHHBIX OTYETOB U ITOBBICUTH
MPO3pavHOCTh BCETO TpoIiecca.

ITpumepsr ipoaykros: Oracle FCH, Oracle Hype-
rion FM, Cognos Controller.

MHOI'OMEPHBIE KYBbI,
OIIPEJIEJIEHVE U CBOVICTBA

PaccMoTpuM 6azoByio (hakTudecKkyro) Tabauily, Ha
OCHOBe KOTOopoil MbI 6yneM ctpoutb OLAP-ky6. MHo-
JK€CTBO aTpUOYTOB YCIOBHO JAEJSIT HA 2 TPYIIIbI:

1. HaGop uzmepeHuii (kaTeropuii, JOKaTOpoB), CIy-
XKallhe KPUTEPUSIMU [UISl aHAM3a W OMpelessIonme
MHoroMepHoe TipocTpaHcTBO OIAP-ky6a. 3a cuér puk-
CalluM 3HAYEHWI WU3MEpPEeHUI MOy4yaroTcsl cpe3bl (TU-
MepIUIoCKOCT) Kyba. Kaxnplit cpe3 mpeacTaBiseT co-
0011 HeKUI 3aMpocC K JaHHBIM, BKJIIOUAIOLIWIA arperaluu.

2. Habop Mep — (pyHKLIMHU, CTaBsILIKUE TaHHBIE B CO-
OTBETCTBME KaXXI0I TOUKE ITPOCTPAHCTBA.

M3 aTpubyTOB CO3MaI0TCS MI3MEPEHUSI, CoIepKaIIie
MMPOCKIINI0 IO aTpHOYTy, ¢ BBEAEHHOUW Hepapxueit
(HarpuMep, AJIs TabIULIbI, colepKalleil (pakTuuecKue
JlaHHbIE MO MpojaxaM MarasMHa, BO3MOXHO M3Mepe-
Hue «Bpems», comepxkaiiee uepapxuro Buga «lom-
Mecsau-Henens-Henn»). Kyd mpencrasisieT coboit ae-
KapTOBO MPOM3BEICHNE M3MEPEHMI, TIe IS KaXKIoTO
5JIEMEHTa TMPOU3BEAEHUS IPOCTaBJIEH Habop Mep.
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B xy0Oe cyliecTBYIOT OTHOILIEHUSI O0OOIIECHUSI U CIie-
uuanuzauuu (roll-up/drill-down) mo uepapxusiMm nu3me-
peHuii. fueiika BBICOKOTO YPOBHSI MepapXUU MOXKET
«cryckatbes» (drill-down) K sgeiike HU3KOTO YpOBHSI.
Hanpumep, (R1, ALL, BecHa) MOXET «CIYCTUTBCS»
K sueiike (R1, KHUTM, BECHa) WU HAOOOPOT, «ITOIHU-
Matbest» (roll-up) ot (R1, kauru, BecHa) Kk (R1, ALL,
BECHA) 10 U3MEPEHUIO «ITPOIYKTHI».

N3mepenns. M3mepeHust kyba — HaOOp JTOMEHOB,
10 KOTOPBIM CO3MAETCsI MHOTOMEPHOE IPOCTPAHCTBO.
Baxunast ocobeHHocte OLAP-Moneneit — pasaeneHue
M3MEPEHUI Ha JloKaTophbl (3aJarolire TOUKM) U Mepbl
(3aparomue 3HayeHue). Kak ormeyeHo B [Tho02], naH-
HOe paslejieHHe MOXET HOCUTh KaK YCJIOBHBIN, Tak
M XKeCTKUIT XapakTep. B ciydae ycimoBHOTO pasmesieHus
BO3MOXHO «pa3BOpaynBaThb» M3MEPEHUSI KaK JaHHBIE
¥ KaK aHaJIMTUKHU, CO3/IaBas HOBOE 3HAUYCHUE KyOa 1o
npoaaxam — «KOJIMYEeCTBO MpoAax». TakuM oOpa3oM,
Ype3BblUaiiHO BO3pacTaeT TMOKOCTh MOJeNeil U ypo-
BeHb abcTpakuuy. OIHAKO JaHHBINA MOIX0I, HECMOTPS
Ha CBOIO IIPUBJICKATEILHOCTD, UYPE3BBIYAITHO CJIOXKECH B
peaym3any (B YaCTHOCTH, HEOOXOIMMOCTDb CO3IaHUS
OINITUMAJIBHBIX aJITOPUTMOB XpaHEHMST aO0CTPaKTHBIX
TUTIOB TaHHBIX) W, HACKOJbKO M3BECTHO, HUTME TIPO-
MBIIIUIEHHO He peaju3oBaH. TeopeTUYecKu, BKYIE
C MOJEJUPOBAHUEM CTPYKTYP JOTMKON IpeauKaToOB
MEepBOTO MOpPSIAKa, aOCTparupoBaHUe MOHSATUS «H3Me-
peHHe» Ta€T OUYeHb MHTEPECHBIC PE3YJIBTATHI.

JlokaTopsl Kyba OTIIMYAIOTCSI MePAPXMUECKOM CTPYK-
TYpOM, M JUTsI TIOTydeHMsI 3HAaYEeHU I Mep Ha KaxKIIOM yPOB-
HE arperupoBaHus BBOASITCS arperupyrolme QyHKIINH.

Hepapxun u arperupoBanue. MepapxMyHOCTh JaH-
HBIX — OIHO W3 BAXHEHWIIMX CBOMCTB MHOTOMEPHBIX
Ky60B. Mepapxuu mpu3BaHbI 100aBJISITh HOBBIC YPOBHH
B aAHAJUTUYECKOE IIPOCTPAHCTBO IOJIb30BaTEIIs.
CaMBIif  pacIIpOCTPaHEHHBIN TpUMEp HEpPaApXUM —
«Mecau—Heneass—roa». CoOoTBETCTBEHHO, IS YPOBHEH
vepapxuu paboTalOT OTHOIIEHUS OOOOILEeHUS U CIie-
muanuzanuu (rollup/drilldown). Kak mpasuiio, B pado-
Tax PacCMaTpHUBAIOTCS IIPOCTBIC TPUMEPHI HepapXuit
«getanbHOoe 3HaueHue — ALL», ogHako momoOHOro
YPOBHS JIETAIU3AIUN MOXKET OBITh HEIOCTATOYHO.

Bce nepapxum MoxxHO pa3ouTh Ha 2 Tura. OCHOBOI
pa3oueHus OyAeT CIYKUTh PACCTOSIHUE OT KOPHS 10 JIM-
croB. Eciu paccTosiHMe OOMHAKOBO A0 BCEX JIUCTOB —
nepapxun ypoeuegoie (leveled), B mpyrom ciaydae —
HecoanancuposanHule (ragged).

ITpuMepEI TUTIOB MepapXUii:

<> YPOBHeEBbI€: T€Hb—MECSI—TO; YJIulla — Topo1 —

CTpaHa;

<> HecOamaHcupoBaHHble: OpraHu3allMOHHAs Iva-

rpaMMa, pa3JIMIHas TPyIImIpoBKa IIPOITYKTOB.
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BaxxHoe CBOHCTBO YpOBHEBBIX MEpapXuii — BO3-
MOXHO€ HaJuuyue YaCTUYHOIO MOpsiIKa BHYTPU Kaxk-
JIoro ypoBHs uepapxuu. Hampumep, BO3MOXHOCTb
CpPaBHEHUST MECSITIEB 10 CTAPIIUHCTBY WM TOPOIOB 10
reorpauieckoMy MmojoxeHnto. BoJIbITMHCTBO coBpe-
MEHHBIX CPEICTB (JTOPUTMOB) TpEeHeOperaloT AaH-
HBIM CBOMCTBOM, yHajsisi TEM CaMbIM ITOTEHLIMAJIBHO
TMOJIE3HbIE CBSI3U MOJIENH.
Arperupyiomue (ynkmun, mepbl W ¢Gopmynbl. He-
orbeMiieMas yactb OLAP-Momenu — 3amanue (yHK-
umit arperupoBanus. [Tockonbky neiab OLAP — co3na-
HUE MHOTOYPOBHEBOU MOIENW aHaJIu3a, MaHHbIE Ha
YPOBHSIX, OTJIMYHBIX OT (haKTUYECKOTO, MOJIKHBI ObITh
COOTBETCTBYIOLIMM 00pa3oM arperupoBaHbl. 1o kax-
JIOMY M3MEPEHUIO BO3MOXHO 33aBaThb COOCTBEHHYIO
(1 He omHY) (PYHKIIUIO arperammu.
B [GC97] npuseneHa cienyroiast KiaccubuKaus
arperupyomux GyHKIUNA ¢ TOYKU 3PEHUS CIOKHOCTU
pacnapajiyieIMBaHus:
<> IUcTpuOyTUBHBIE (DYHKIIMU TIO3BOJISIIOT pa3du-
BaTh BXOAHBIC JAHHbBIE U BbIUUCISATH OTIC/IbHBIC
WUTOTU, KOTOPbIE TIOTOM BO3MOXHO OOBEANHSTD;

<> anredOpanyeckue (yHKIIMM BO3MOXKHO TIpeacTa-
BUTh KOMOWHALMEN U3 AUCTPUOYTUBHBIX (PYHK-
i (Hampumep, Average() MOXHO TPEACTaBUTD
KaK CyMMY, pa3IeJi€HHYIO Ha count);

<> xonuctuueckue (yHKIIMU HEBO3MOXHO BbIUM-
CJISITh HA YACTUYHBIX JAHHBIX WU TPEACTABISATD
KaKuM-1160 o6pa3oMm.

XPAHEHUE Y D®®EKTUBHBIN PACUET
OLAP-KYBOB

Marepuaausanus npeacrasienuid. [J1JaBHbIM CBOI-
ctBoM OLAP-cucreM cunTaeTrcsi BO3MOXHOCTH
53¢ dEeKTUBHO OTBEeYaTh Ha 3ampockl. OgHa U3 Mep Io-
BBILIEHUS 3TON 3(PHEKTUBHOCTH — MaTepUaTA3aLUs
Ky0OOB, a He BBIYMCJICHHE MX «HA JIETYy» (BBIYMCIICHHE
arperaiiii HemoCpPEICTBEHHO BO BpeMsi 00pabOTKU
3arpoca).

Cuauraercs CTaHAApPTHBIM TIpEACTaBIieHUE KyOa
B BUJE T.H. pellIeTK! — rpada, B KOTOPOM y3JIbl Ope/ie-
JISIIOT TIpecTaBieHus (view) IJI1 OTBETa Ha 3ampoc.
Hnsa kaxaoro ysja moMeTka o003HayaeT M3MEpPeHUs,
10 KOTOPBIM eCTh (haKTUYECKUe TaHHbIE B MPEICTaBIe-
HUU; TI0 TIPOIYIIEHHBIM MU3MEPEHUSIM MPOU3BOIUTCS
arperauus. st pexMepHoro Ky6a (permoHbl, MpoayK-
ThI, BpeMsI TOZla) CTPYKTYpa OYIET BHITJISIACTD CIEAYIO-
M obpaszom (puc. 1):

Takum oOpa3oM, B MOJYYMBIIEHCS CTPYKType KyoOa
Marepuanusyetrcsi Habop TMpeAcTaBICHUN, coaepxkKa-
LM arperupoBaHHble JaHHble. [lomoOHBIE mpencTa-
BJICHMST HA3BIBAIOTCSI nodkybamu (aHTA cuboids). Jueii-
K1 0a30BOTO MOIKY0a HA3BIBAIOTCS 6A308bIMU AYEUKAMU,
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Puc. 1. CTpykTypa Ky6a B BMAe Habopa nmpeacTaBneHun Ans ar-
perauun

SIYCUKU IPYTUX TTONKYOOB HAa3bIBAIOTCS aepecupo8aHHbl-
MU A4elKamu.

Bri6op MaTepuanu3oBaHHBIX 3JE€MEHTOB 3TOrO Ha-
Oopa orpeaessieT OymylIyl0 ITPOM3BOAUTENHHOCTb CU-
cTeMBbl. MBI MOXeM TIOJYyIUTh Ha0Op IIpeICTaBICHUIA,
IIPH UCITOIH30BAaHNH KOTOPOTO JUTS BEITIOTHEHHMS 3aI1pO-
COB He Oy/IeT MPOU3BOAUTHCS Oosiee 1—2 arperanuii (o
OHOMY M3MEPEHUI0), YTO O3HAYAET OUE€Hb OBICTPHII1 OT-
BeT Ha 3arnpoc. M1 Hao6opoT, Bo3MOXKHA CUTyallusl, B KO-
TOPOM IJIST OTBETA Ha 3aIpOC HEOOXOAMMO OymeT co3ma-
BaTh BCe arperalny oT (haKTUIECKHNX JaHHBIX (0a30BOTO
Ky6a). OJHaKO KOJIUYECTBO MOAKYOOB 5KCIOHEHIINAIb-
HO 3aBHCUT OT KOJIMYECTBA M3MEPEHUIA, TTO3TOMY TTOJI-
Hasi MaTepuain3alis MOXET TpeOoBaThb OTPOMHOIO
00bEMa MaMsITH ¥ MECTa Ha KECTKOM IHCKeE.

M3zydeHune aaropuTMOB MOJHON MaTepHaIu3allliu
IIOMOTaeT B pacuéTraXx WHIWBUIYAIbHBIX ITOIKYOOB.
B manpHelimeM X MOXHO XpaHUTb Ha BTOPOCTEIICH-
HBIX HOCUTEJISIX, WM e CO3/IaBaTh MOJHbIE KyObl Ha
OCHOBE TOJIMHOXECTBA M3MEPEHUI M OCYIICCTBISATH
netanu3auuio (drill-down) B ucxoaHble HaHHBIE.
ITomoGHBIE aJITOPUTMBI JOJIKHBI OBITH MacCILTaOHpye-
MBIMU, TPUHUMATh BO BHUMAaHWE OTPaHNICHHOE KOJIH-
YeCTBO OINCPATHUBHON IaMSATH, BpeMs BBIUMCICHUS
1 OOIINI pa3Mep pacCUYMTAHHBIX TaHHBIX.

MHorue s4eiiku KyOoB MOTYT He TIPEICTABISITh MH-
Tepeca i1 aHAUIMTUKOB, TaK KaK TaHHbIE B HUX IIPEHEe-
opexumo Manbl. [lomoOHast cuTyalus BOSHMKAET 4a-
CTO, TaK KakK JaHHBIC pa3peXeHHO pacHpencacHBI
B MHOTOMEPHOM TIpOoCTpaHCTBe Kyba. Hampumep,
KJIMEHT TTOKYTaeT KaXIbIi pa3 JIUITh HECKOJIBKO TOBa-
poB B onHOM MarasuHe. [lomoOHoe coObiTHE Oymer
OTpaXXeHO B BUIE Habopa sSUeeK ¢ MaJIbIMM ITOKa3aTe-
JISIMHA Mep (00BEM MOKYIKHU, KOJIMIECTBO IIPEIMETOB).
B Takux cirygasix 1mose3HO BBIYUCIISITD JIUIIb STICHKU CO
3HaYCHNEM MEPBI, OOJIBIINM OIPeAeIEHHOM TPaHMIIEL.

Hanpumep, Hac OyayT MHTEpeCOBATh JIMIIb MOKYIKU
Ha cymmy cBbile 500 pyoneit. Takoit moaxon mo3BoJis-
eT TouHee C(OKYCHPOBaTh aHalNU3, COKPATUTb BpeMs
BBIYMCJICHUS W OTKJIMKA. [10omoOHBIe YaCTUIHO BBIYM-
CJIeHHbIe KyObl Ha3bIBalOTCS KybOamu-aiicbepramu
(aHrn. iceberg cubes), Tak OOJbllIasl YacTb UX JaHHBIX
«CKpbITa oA Bofoi». [IpocToit monxos K BEIUMCICHUIO
KyOOB-aiicOeproB 3aKJII04aeTCs B CIEIYIOLIEM: CHavyaja
BBIUMCIUTh BeCh KyO, 3aTeM IIPUMEHHUTh YCIOBUE
1 OTpe3aTh HeymoBieTBopswomue sueiiku. Ho 3To
CIIMIIKOM pPAacTOYUTENIbHO. HyXHO BBIUMCIATH KyO-
aiicoepr, He BBIUMCISS TMOJIHBINA Ky0. Mcronb3oBaHue
OrpaHUYEHUIT Ha 3HAYCHUE MEPbl MOXET ITPUBOAMTD K
CUTYyalIUSIM, TPEOYIOIIUM 0€CCMBICIEHHBIX ITOBTOPHBIX
BeIUMCIeHul. Hampumep, B cToMepHOM KyOe cylie-
CTBYIOT BCETO 2 STYCHKM, OTJWYAOIIMEecs MO 3Haue-
HUSIM OJHOTO M3MepeHUs. Ecnu Mephl B 3THX siueiikax
0oJIbIIIEe 3aIaHHOM TPAHMIIBI, TIOSTBUTCSTI MHOXECTBO Y-
OJIMPYIOIIMX 3TU CYMMBI sS9eekK (1o BceM 99 usmepe-
HUSIM), a Ha Jejie B KyOe pa3HsATCS BCero Tpy U3 HUX.

MHoxXecTBO pabOT MOCBSILEHO BHIOOPY KOMILIEKCa
MpeAcTaBieHnil (MOAKYOOB) IS MaTepUaU3allvu.
N3 Hux Heobxoaumo Beineantb [HRU96], roe Brepsbie
MpUBEJEHa MOJEIb OLICHKW CTOMMOCTUA MaTepuain3a-
LMY MpeacTaBieHuid U co3gaHusl arperauuii. Ha Gaze
MOAOOHBIX OIIEHOK CO3IaH aJilOPUTM MaTepuaau3allii
MPEACTaBJICHUIN, ONITUMU3UPYIOLINIA 3aTIPOCHI TI0 CTOU-
Moctu. Ho mpumennmocts anroputma [HRU96] 1 MmHO-
TMX TOCJIEAYIOIINX CUJTbHO OrpaHWYeHa TUTTAMU 3aTpO-
COB, pacmpenesieHUeM JaHHbBIX, CTPYKTYPOil Kyda U TIp.
OrpaHu4yeHMs HaKJIaIbIBAlOTCS CaMMMU aBTOpPaMH,
MMO3TOMY YacTO CO3JaloTcsl 3(PpPEeKTUBHBIE aITOPUTMBbI.
JlokazaHo, 4To ob1asi nmpobJjiemMa BbIOOpa IpeacTaBie-
HU 111 Matepuan3aun NP-mmonHa [KM99], mostomy
WHTEPECHOI TEMO MPENCTABIISIETCSI CO3MAaHNE aJITOPUT-
MOB TIOJIHOW MaTepuanus3auuu (materialize-all) kyo0a,
MTOCKOJIBKY MX TIPUMEHEHUE HEe MMeeT MOA00HBIX Orpa-
HUYEHUI M HE 3aBUCUT OT BbIOOPA HAYaJbHBIX ITapaMe-
TpoB. HeobxoamuMo 3aMeTUTh, YTO OOJIBIIMHCTBO IPO-
MbIieHHBIX OLAP-cucteM cTpositcs Ha (DaKTUIECKIX
JAHHBIX, XPAHUMBIX B PEJISIIIMOHHBIX TaOIUIIAX, TIO3TO-
My O0OOCHOBAaHHBIM BBIOOP W TMOCJEAyIONIasl HaCcCTpoiiKa
Habopa MaTepUaJIM30BaHHBIX MPEACTaBICHUN MaeT
pe3yJIbTaThl BbIILIE, YEM CYILECTBYIOIIME IPOMBIIIUIEH-
HBIC AJITOPUTMBI TIOJTHOM MaTepUaIM3alliy.

[raBHas mpobema rmoxxona MOJTHOM MaTepuaIn3a-
uuu (materialize-all) — 3ToO «B3pbIB JaHHBIX», IPU KOTO-
pOM OO0BEM JaHHBIX U BPEeMs BBIUMCICHMS Kyba pacTyT
3KCIOHEeHIIMaNbHO. Hampumep, necsituMepHblii Kyo 6e3
HepapXuy BHYTPU U3MEPEHUIA, ¢ pa3MepHOCThIO 100 mis
KaXXIoro M3MEPEeHUsI, TIPUBOAUT K CTPYKTYpE C sTUeiKa-
MH. Jlaxke ecJIi MBI IIOJIOXKHMM pa3peskeHHOCTD 1 (TOJIBKO
OlIHA U3 MWUIMOHA STY€EeK COIAEPXUT NaHHbIE), KyO BCE
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paBHO Oynet umeTh 1,114 HemycThIx siueek. TakuM 00-
pa3oM, coKpallleHue pa3mepa Kyba — HacylllHasl 3aiadya
cosnareneii OLAP-npunoxkeHuii.

Eme omHo BaxxHOe orpaHWueHue — TpeOOBaHUE
COXpaHEHUsS CEeMaHTUKU OTHOIIEHUI 00001Ie-
Hust/crienmanu3anuu  (roll-up/drill-down). Ot6pachi-
Basl 3TO TpebOBaHWE, MHOTHE aJTOPUTMBI JOCTUTAIOT
XOPOILKX PE3YIBTATOB, HO BOCCTAHOBJIEHUE 3TUX OTHO-
IIICHU# B JajbHeuIIeM JTM00 HEBO3MOXHO, 1100 Tpy-
HO BBIUMCIISIETCSI, YTO OTPAHWYMBAET BO3MOXHOCTD
TIPUMEHEHUSI TIOJOOHBIX AJITOPUTMOB.

CIIOCOBBbI XPAHEHUA

ROLAP (Relational OLAP) — nmaHHbIe, BKJIIOYa-
[olIre B ceOs BCce BO3MOXHBIC arperaviu, XpaHSITCS
B PEIAIIMOHHBIX Tabnmiax. Bee 3ampockl momb3oBare-
s TpaHcaupyoTes:s B SQL-omepaTopbl BBIOOPKU U3
JIaHHOM TaOJIUIIbI.

IIntockl maHHOTO MOAXOJA: BCE JAaHHbBIE XpaHSITCS
BHyTpu onHoit CYB]I B onHOM (hopmarte.

MuHyCBl JAHHOTO TTOAXO0JA: YPE3MEPHOE YBEINYEC-
HUEe 00bEMa TaOMMILIBI JAHHBIX IJISI KyOa M CJIOXHOCTHU
rnepecyéra arperMpoBaHHBIX 3HAYEHUU MpU M3MEHE-
HUSIX HaYaJbHBIX TaHHBIX.

MOLAP (Multidimensional OLAP) — Bce naHHbIe
XpaHATCS B MHOTOMEPHOI 0a3e TaHHBIX.

Bce 3anpockl mojib30BaTesIs TPaHCIMPYIOTCS B 3aIIpO-
cbl MHOTOMepHOM BEIOOpKYM (MDX, Express 4GL u mp).

Ilntockl MTaHHOTO MOAXOAA: BCE JAAHHBIE XPAHSATCS
B MHOTOMEPHBIX CTPYKTYpax, YTO CYILIECTBEHHO TOBBI-
1LIaeT CKOPOCTb 00pabOTKM 3aIIpOCOB.

MuHychl JaHHOTO MOAX0/a: TaHHbIe Ky0a «0TopBa-
HbI» OT 0230BOM TaOJMLIbI, HEOOXOIUMBI CeLaTbHbIe
WHCTPYMEHTHI IJ11 (popMUPOBaHNUS KyOOB M HX IIepec-
YyéTa B cly4yae U3MeHeHUsT 6a30BbIX 3HAUEHUIA.

HOLAP (Hybrid OLAP) — 6a3oBble JaHHbIE Xpa-
HSTCSl B PESINMOHHON Tabiule, arperupoBaHHbIE —
B MHOT'OMEPHOI CTPYKTYpE.

JlaHHBIN METO MBITAETCS COBMEIATh JOCTOMHCTBA
MPEebITYIINX, HE UMEeS UX HEOCTATKOB, HO TIO CKOPO-
ctu oH npourpsiBaeT MOLAP. Kpome Toro, ¢ ero mo-
MOILIbIO HEBO3MOXHO 1IEJIOCTHOE XpaHEHMWE JaHHBIX
Y BO3pACTalOT 3aTPaThl Ha MOAIEPKKY U OIPENETIEHUE
TUIA XPaHEHUS 151 IOAKYOOB.

BbIBObI

OLAP-TexHOMOTMM — aKTyaJdbHas U BOCTPEOOBaH-
Hasl TeMa UCCIIeJOBaHuU, €€ MPaKTUIeCKUE Pe3yIbTaThl
HUMEIOT IITMPOKOE IMPUMEHEHHE.

HecMoTpst Ha 1OCTaTOYHO AOJTYIO UCTOPHUIO UCCIIe-
JIOBaHWI, IO CUX HE CYIIECTBYET eIUHBIX TEPMHHOIO-
TMYECKUX CTAaHIApTOB, CTAHIAPTOB Mepeaadyu JaHHbBIX,
sI3bIKa 3aMpocoB U GopmupoBaHusl KyooB. Pacrtyiue
00BbEMBI KOPIIOPATUBHBIX JTaHHBIX ITOBBIIIAIOT 3HAYMU-
MOCTb CPEICTB aHa/IM3a, O0JIbIIAsT YaCTh KOTOPHIX I10-
ctpoeHa Ha OLAP-mipuHIINIIaX, B CBSI3U C Y€M aKTyallb-
HBI TIPOOJIEMBI BEIOOPA ONITUMAIBHEBIX CXeM XpaHEHUS 1
00pabotku OLAP-ky6oB. MHTerpanus pa3inyHbIX UC-
TOYHUKOB MHGbOPMALIMU IS aHAJIM3a MOPOXKIaeT HO-
Bble TNPUMEHEHHUs aHAIMTUYECKUX TEXHOJOTUM, Ha-
IIpUMeEDP, JUIS aHaIr3a TaHHBIX TEOTTO3UIIMOHUPOBAHUS
(GPS) B npuBsa3ke K GmHAHCOBOM MH(MpOpPMAIINN HC-
noab3yorcst spatioOLAP-TexHonmoruu. 3amauu O1o-
JUKETUPOBAHUS, TPEOYIOIME COBMEIICHUS CKOPOCTHU
BBOJa TPaH3aKUMOHHBLIX CHUCTEM M aHaJUTUUYECKMX
Bo3MmoxxHocTeit OLAP, npencrasisitoT co0oii ocoOblit
KJIacC CUCTEM, aJITOpUTMUYECKast 0a3a KOTOPBIX TOJIBKO
co3naercs. |
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