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BBepeHue

NHdopmauma aBnseTca cambiM MOLLHBIM PeCypcoM, HaxOAALMMCA B pacrnopsiXeHuu
COBpeMeHHOoW opraHusaumn. VIMeHHo y opraHmaauni, crnocobHbIX 3PPEKTUBHO NUCMOSb-
30BaThb [eNoByH MHopmMauuio, Hanbornee BEeMKN LLIAHCbI MOSyYeHUs NPUObLINU 1 BbIKN-
BaHUS B CYpPOBOM 3KOHOMUYECKOM KfMaTte Hallero BpemMeHun. AP(PEeKTUBHOCTb UCMOSb-
30BaHUA MHopMaLunn LIeNMKOM onpefenseTca ka4eCcTBOM MOCTPOEHUsA MHpopMaLmMoH-
HOW MHAPACTPYKTYpPbl opraHn3aumn. [laHHble - 3T0 BCEro nuilb 6UTkl U 6ainTbl, pasme-
LeHHble B (hansioBo cucteme, u Tonbko KopnopatueHas CYB[ cnocobHa npespatuTb
3TN 6UTbI N 6aTbl B MHAOPMaLMIO, HEOOXOAUMYIO OJ19 NPaBUSIbHOM OpraHu3auumn 6us-
Heca. Kopriopauus Oracle npegnaraet nepefosoe nporpammHoe obecrneveHve gns op-
raHnsaunm adeKTUBHOro XpaHeHus, ynpasneHus, UHTerpauumn n Ucrnonb3oBaHns 6ums-
Hec-uHopmaumun.

Komnanus Oracle npom3BoguT 60S1bLIOM CNEKTP NPOrpaMMHbIX NPOAYKTOB. ITO U roTo-
Bble npunoxenus (Oracle E-Business Suite), n cepsepa nNpunoxeHui n cpeacrtea Aans
KONINEKTMBHOM paboTbl 1 pa3nuyHele CYBM. OgHako AaHHbIA KaTanor NoCBsLLEH TOSb-
KO npogyktam, Bxogsawmm B cemencteo Oracle Database (oHo onvcaHo Bo BTOpou 4a-
CTV KaTanora).

[aHHbIV KaTanor cocTout 3 AByx YacTten. B nepson Yactn onucaHbl TexHonormm Orac-
le Database, koTOpble NO3BONAIT CO3AaBaTb BbICOKOKAYECTBEHHbIE NPUIIOXEHUSA N pe-
wartb Hanbonee TUNM4YHbIE 3ada4vm npeanpuaTusa. T e B 9TOM pasgene Mbl ngem ot 3a-
fad npegnpuatuid. Bo BTOpor Yactu onucaHbl NpogyKTel cemenctea Oracle Database,
MX (PyHKUMN 1 Ha3HaveHue. Ecnn Bac nHtepecyet KOHKPETHLIN NPOAYKT 3TOM0 CEMEN-
CTBa, TO Bbl MOXETE HaTM onucaHne 3TOro NpoAyKTa B pasgene 2 karasora.
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Yactb |. TexHonorum Oracle

1. 0630p TexHonoruu Oracle

Oracle Database 10g: CYB/Jl ana kopnopaTuBHbIX ceTeN pacnpeaesieHHON
o6paboTku aaHHbIX (GRID)

Oracle Database 10g - CYB[], opveHTUpoBaHHass Ha MPUMEHEHWE B KOPNOpaTMBHbIX
ceTaX pacnpegeneHHon o6paboTkm AaHHbIX (Enterprise Grid) - no3BonseT cokpatuTb
pacxogpl Ha MHOPMAaLMOHHbIE TEXHONOrMM 6narogaps aBsTomaTusaumm ynpaBneHus,
NCNONb30BaHMIO HEQOPOrnX MOAYJSIbHbIX KOMMOHEHTOB WM KnacTepusaumm CepBepoB B
uenax acpeKTUBHOrO MCMNOMb30BaHUS PECYPCOB.

ApxutekTtypa CYB[ Oracle paccuntaHa Ha paboTy € OrpPOMHbIMU O6bEMaMM LaHHbIX U
60MbWNM (OECATKM M COTHWU ThICSAY) YMCIIOM MONb3oBaTenen; oHa [OeMOHCTpupyeT
LUMPOKME BO3MOXHOCTU O6ecrneyYeHnss BbICOKOM FOTOBHOCTW, MPOU3BOAUTENBHOCTH,
MacLuTabupyemMocTu, MHPOPMaLMOHHON 6e3onacHoOCTM 1 camoynpasensemoctn. CYB[
Oracle moxeT 6bITb pasBepHyTa Ha w60 nnaropme, HayvMHas OT HebONbLUMX
CepBEpPOB-Ne3BUM W  3aKaHyMBasgs  CUMMETPUYHLIMM  MHOrOMNPOLLECCOPHbBIMU
KOMMblOTEPaMn U MaHperMamin. YHukanoHas cnocobHocts CYB[ Oracle pa6oTatb co
BCEMU TUMAMW [aHHbIX, OT TpaguuuoOHHbIX Tabnuy po XML-OOKYyMEeHTOB u
kapTorpadmMyeckmx LaHHbIX, NO3BOMSAET paccMaTpmBaTb €€ B Ka4eCTBe ONTMMasibHOro
Bblbopa Ans paboTbl C MPUNOXEHUAMU ONepaTuBHOM 006pPabOTKM TpaH3aKuuu,
NOLAEPXKKN NPUHATUSA PELLEHNA U yNpaBAeHNS KONINTEKTUBHOM paboTor ¢ MHpopMaLmnen.

Oracle Enterprise Manager 10g: ynpasnstowee N0 gna GRID

Oracle Enterprise Manager 10g (OEM 10g) nossonseT agMuMHUCTpaTopamMm ynpasnsTb
paboTon CNOXHbIX MHPOPMALMOHHBLIX CUCTEM, MOCTPOEHHbLIX MPENMYLLIECTBEHHO Ha
ocHoBe TexHonorun Oracle, a Takxe BKNIOYaKOLWMX NPOrpaMMHble MPOAYKTbl APYrnx
komnaHuin. OEM 10g ocHalleH LWMPOKMM HAabopoM (DYHKLMOHASIbHBIX BO3MOXHOCTEN U
NMO3BONIAET CHWU3UTbL CTOMMOCTb W CJIOXHOCTb YrpaBiieHNs OGU3HeC-NpuIIoXXeHnsMn B
pacnpegeneHHbiX BblYMCNUTENbHbIX cpefax. OH npepocTaBnfeT pasHoo6pasHble
PYHKUMN  OUArHOCTUKU MHOFOYPOBHEBbIX WHTEPHET-/ WHTPaHEeT-MPUNOXEHUN,
WHCTPYMEHTbI TOHKOW HACTPOVKWN MPOU3BOAUTENLHOCTU 6a3 AaHHbIX U NPUIIOXEeHWH, a
TakXxe MOIHOYHKLUMOHANBLHYIO cpefly, o6ecne4YmBaloLLyto yrpasneHne npuknagHbIMu
NPOrpaMMHbIMMN CUCTEMAMU U UHTErpaumio ¢ ApyruMmn MHCTPYMEHTamMm yrnpasieHus.

®yHkumoHanbHocTb OEM 10g Grid Control no3BonseTr CUCTEMHbIM aaMUHUCTPaTOpam
ynpaBnsaTb KOPnopaTuBHbIMU MHPOPMALNOHHO-BLIYUCIINTENBHBIMU pecypcammn B CETAX
pacnpefeneHHon o6paboTkn paHHbIX (Enterprise Grid), coCcTaBnEHHbIX U3 Pa3fINYHbIX
TMMNOB annapaTHbIX cpeacts, MO u ycTponcTB xpaHeHus gaHHbiX. Oracle Grid Control
o6ecneymBaeT pacLMpPEeHHble BO3MOXHOCTM 3KOHOMMUYHOrO YyrnpasfieHus 605bLUnM
YUCNIOM HEOOPOrMx CEpPBEPOB Ha OCHOBE aBTOMaTM3auuM CIOXHbIX MPOUEeccoB
yrnpaBfeHns N YCTPaHEHUM PY4HbIX onepaumi, NOTEHUMAaNbHO NPUBOAALLNX K OLLUMOKaM.

Oracle Application Server 10g: uHTerpuposaHHas nnatcopma NO
NPOMEXYTOYHOro Crnos

CerogHs 6onee 30 000 opraHu3aumii BO BCEM MUPE UCMONb3YIOT CepBep NPUIOXeEHUIN
Oracle Application Server ona nogpepxaHus pa6otel Web-cantoB, KopnopaTuBHbIX
nopTanoB M TpaH3aKUMOHHbIX npunoxeHun. Oracle Application Server 10g (Oracle AS
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10g) - 3TO NPOAYKT YHMBEPCANbHOro Kfacca, No3BOMAOLWMNIA peLlaTb LUMPOKUIA CEKTP
3a7a4 no Noaaep>XKe NPUNOXEHNN B UHTEPHET-, MHTPAHET-U SKCTPaHET - CUCTEMAX.

Kopnopaumsa Oracle cnpoektupoBana n peanudosana Oracle AS ¢ uenbio obecneuntb
NPOMBILUMIEHHYKD WHAPACTPYKTYPY ANA MNOLAEPXKN COBPEMEHHbIX MNPUNOXEHUN
3NIEKTPOHHOIro 6M3HEeca, OCHOBaHHbIX Ha OTKPbITbIX cTaHgapTax. Oracle AS Ha 100%
COOTBETCTBYET TakKMM BaXKHbIM cneumdukaumsam, kak J2EE 1.4, Web Services, SOAP,
WSDL, UDDI, RosettaNet RNIF 1.1/2.0, ebXML, WebDAV, LDAP v3, SSL v3 u
ctaHgaptam XML. Tomumo cooteeTcTBusA ctaHgapTtam, Oracle AS 10g npegocrasnseT
paspaboTynkaM Hambonee nNPOOYKTUBHYIO Cpedy AONns pas3paboTku MNPUOXEHUA B
WHTEPHET-apXMTEKType, BKYasa anHamuydeckme Web-canTtbl, Java-npunoxeHus,
Web-cepBucbl, KoprnopaTBHble nopTasbl, B TOM 4YMCfle C BO3MOXHOCTbIO JOCTyna C
NOPTaTUBHLIX YCTPOMCTB, aHaUTU4ECKUE TMPUIIOXKEHUA WU CUCTEMbI MHTErpauuu
pasHOPOOHbIX KOPrOpaTUBHBLIX NPUIOXEHUIA.

Cepeep npunoxeHun Oracle Application Server 10g  aBnfeTcs UEHTpPasnbHbIM
koMroHeHToM apxuTekTypbl Oracle Fusion Middleware, kotopyto Oracle pekomeHgyet
ncnonb3oBarb s paspaboTkuy npunoxeHnin. OHa 6a3npyeTcs Ha O6LLENPUHATON CepBUC-
opveHTMpoBaHHon apxutekType (Service Oriented Architecture, SOA) n Ha apxuTekType
Oracle Enterprise Grid, onucaHHon Huxe. Apxutektypa Oracle Fusion Middleware n ee
KOMMOHEHTbI ONMcaHbl B OTAENIbHOM Katasore nporpammMHblx Oracle Fusion Middleware.

Oracle AS 10g - 370 HageXxHas BbICOKONPOU3BOAUTESIbHAsS CMCTEMA, NO3BONAOLLAS B3STb
Nnof eauHbI KOHTPOSMb pa3BepTbiBaHWE BCEX WMHTPAHET - MPUIIOXEHU opraHu3auum.
CneumanbHble BO3MOXHOCTW NpodyKTa BKIIHOYAKOT Cpefy BbINOHEHUS npunoxexnun J2EE
n Web-cepBrCOB C Hauny4Llen B OTpacnv onTuMmnaaumen, oTIMYHY0 MacLLTabnpyemMocTb
Ha MHOrFOMAaLUMHHBLIX KOMMJIEKCax, OCOOble BO3MOXHOCTU MO OTCAEXUBAHUIO W
aBTOMaTMYeCKOMY YCTPaHeHWto c60eB B MPOrpaMMHOM O6ecrnevYeHun, BCTPOEHHYHO
CcuUcTeMy yrpaBfieHUA N WMHTErpuUpoOBaHHYIO CNyX6y 6e3onacHocTu. Jlio6oe Java-
NPUNoXeHve, pa3meLLeHHOe Ha cepBepe npunoxenun Oracle, aBToMaTn4eckun Nonb3yeTcs
npeuMyLLecTBaMmm  BbICOKOM  MPOU3BOAUTENBHOCTU, MOCTOSAHHOW  OOCTYMHOCTW,
WHTENNEeKTyanbHOro K3LWMPOBaHUA 1 Kractepusaumm, 3anoXeHHbIMU B AP0 NpoayKTa.

Oracle AS 10g npepacTtaBnsieT co6on cucteMy ¢ 6051ee HU3KMMU nokasaTensaMm obLLen
ctoumocTun BnageHusa (TCO) no cpaBHEHUIO C peLLEHUAMU, COOPaHHbIMU U3 OTAENbHbIX
Hanbonee nonynsipHbiXx B CBOEM Knacce KommnoHeHToB. Ctpaterma Oracle - 6biTb
nmgepoMm B NpefocTaBfieHUM WHTErpyMpoBaHHOW CUCTEMbI [ pas3paboTKu,
pasBepTbiBAHUSA U COMPOBOXAEHUA WHTEPHET-NPUNIOXKEHUA C  MOBbILLIEHHLIMU
SKCnnyaTaumoHHbIMKM  TpeboBaHUAMU. BbICOKMI  ypOBEHb MHTErpupoBaHHOCTU
KOMMOHEHTOB BbIrOAHO oTnnyaeT Oracle AS OT KOHKYPUPYIOLLMX PeLLEHU.

Oracle Business Intelligence

CemelictBo npogyktoB Business Intelligent cogepxut Ha6op npogyKToB Ans NOCTPOEHMUS
onepaTtuBHbIX aHanutudecknx cuctem (OLAP), KOpNopaTMBHOM OTHYETHOCTH,
BbIMOJSIHEHUS HepernameHTUpoBaHHbIX 3anpocoB K B[ Oracle, nocTpoeHusi NpoCTbIX
WHTepdencoB ans pykosogutenemn, npuHumarowmx petexus (dashboard).

C nomoLLbl0 3TUX MPOAYKTOB MOXHO ObICTPO cO34aBaTb pPerfiaMeHTUpOBaHHbIE W
HepernamMmeHTUPOBaHHbIE 3anpoChbl, CMOXHbIE OTYETbI, UHTEP(ENCHI ANS aHaNUTUKOB.
Mogpo6bHo npofayKTbl cemenctBa Bl onucaHbl B OTAENbHOM Kartasore nporpamMmHbIX
npogyktos Oracle Business Intelligence.

Oracle Developer Suite 10g: uHTerpupoBaHHas cpefa NPOeKTUPOBaHUs U
pa3paboTKn NPUNOXKEHUN

Oracle Developer Suite 10g (ODS 10g) npefctasnseT co6on MHTErPUPOBAHHYO cpeay
NPOEKTUPOBaHUSA U pa3paboTKu CO CPeAcTBamMuM MOLENMPOBAHMSA, NPOrpaMMMpoBaHusA
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Ha Java, pa3paboTKm OOBLEKTHbIX KOMMOHEHTOB, OW3Hec-aHanm3a U COoCTaBfieHUs
oT4eTOoB. BCce 3T cpencteBa MCNonb3ylOT 06LIME pecypebl, YTO MO3BOSISIET COBMECTHO
pabotaTb Haf OAHMM MPOEKTOM rpyrne NPOeKTUPOBLUMKOB U pa3paboTynkos. CoveTas
BO3MOXHoCTK Java, XML mn SQL, ODS 10g nos3eonseT B pamkax enuHon cpenpl
pas3paboTKu rMbKO UCMOSb30BaTh pasHblie NoaXoabl: OT MOAENMpoBaHusa Ha a3bike UML
0O [eKnapatmMBHOro nporpamMMMpOBaHUA U  KOHCTPYMPOBAHWUA MPUNOXEHUNA U3
komnoHeHToB. ODS 10g uHTerpuposaH ¢ Oracle Database 10g n Oracle Application
Server 10g, ob6pasdys eavHyto nnatgopmy AN pasBepTbiBAHUA MNPUIIOXKEHUA Ha
LLMPOKOM Knacce BblHUCIINTENbHbIX YCTPOMCTB, BKIOHAA NEPCOHasIbHbIE KOMMbIOTEPSI,
nepcoHasibHble aCCUCTEHTbI AaHHbIX, MOOWUSIbHbIE YCTPOMCTBA CBA3K U T.4.

Oracle Collaboration Suite - Ha6op cpeacTB ANSi KONNEKTUBHOW paboTbl

Oracle Collaboration Suite 10g npegoctaBngeT nNpeanpuUATUAM  KOMMJEKC
B3aMMOCBA3aHHbIX NPUIOXKEHUA ONS yNpaBneHNss KOHTEHTOM, OpraHn3aunm BHYTPEHHUX
N BHELLUHMX KOMMYHUKaUUA N KONNEKTUBHOM paboTbl B peasibHOM BPEMEHW, KOTOPbI
NMO3BONSAET MOBLICUTbL KA4eCTBO M 3PPEKTUBHOCTb UCMONb30BAHUSA MH(POPMALMOHHBIX
aKTUBOB MPWU HNU3KOW CYMMapHOWM CTOMMOCTW BNafeHus.

Oracle Collaboration Suite 10g BnepBbie B WHOYCTPUM MNO3IBOSISET WMHTErpupoBaTb
6u3Hec-npoueccbl NPeanpuaTMs € NOSIHbIM  HAabopoM CPeAacTB  BefeHus
HECTPYKTYPUPOBAHHOINO KOHTEHTa (OOKYMEHTbl, M306paxeHus, CXeMbl U T.M.),
9NEKTPOHHOW MO4Tbl, KOPMOPATMBHOIO KaneHaaps W KONMEKTUBHOW paboTbl B
peanbHOM MacwTabe BpemeHn. Oracle Collaboration Suite 10g wucnonb3yet
TexHonornn Oracle Database 10g n Oracle Application Server 10g 1 obecne4nBaeT
HaOeXHbIA WM 3alUULLEHHbIA [OCTYyN K XpaHUMOW WHMpoOpMauum U K CBOEN
dyHKuMoHanbHocTn 4Yepe3d Web-6paysepbi, 6ecnpoBogHbie ycTtponctea (KIK,
Mob6unbHble TenedoHbl, blackberry-ycTtpoictBa) W HacTONbHblE NPUNOXEHUS
(Hanpumep, Microsoft Outlook).

Identity and Access Management

B coctaB mHTerpmpoBaHHoOro cemerncrea npogykros ldentity and Access Management
(IAM) BxoOMT Habop NPOrpaMMmHbIX CPEACTB, KOTOpble MNO3BOMAOT pPeLunTb fobble
3ajayn B ob6nactu ynpasneHus uaeHTUdukaumen n [OCTYNOM nofb3osaTenen K
pasfnnyHbIM MHPOPMAaLMOHHBIM pecypcam, B TOM YUCHe:

e OpHOKpaTHoW perncTtpaumm nonb3osatens (Single Sign-On - cuctema Oracle Identity
Management (nogcuctema SSO), cuctema Oracle Access Manager (nogcuctema
SS0O), cucrema Enterprise SSO

e LleHTpann3oBaHHOro BefeHWst y4eTHbIX 3anucein nonb3oBaTenen - cuctema Oracle
Access Manager (nogcuctema VpeHtudpmkaumm), cuctema Oracle Identity Manager

e VYNpaBneHns y4eTHbIMKU 3anncsiMy nonb3oBaTenen B LefeBbiX CucTemMax - cucrema
Oracle Identity Manager

e Co3pgaHus meTa-kaTanoros - cuctema Oracle Identity Management (nogcuctemsi OID,
DIP) n BupTyanbHbix katanos - cuctema Oracle Virtual Directory

MpooyKTbl AaHHOrO cemMencTBa MOSIHOCTbIO COOTBETCTBYIOT OTKPbITbIM CTaHOapTam,
YHKUMOHUPYIOT B cpede web-cepBepoB U CEPBEPOB MPUIOXKEHUN Pa3fNYHbIX
BeHpopos (Oracle, IBM, MS, BEA), ncnonb3ytoT 6a3bl AaHHbIX Pas3fiMyHbIX BEHOOPOB
(Oracle, IBM, MS, BEA), n o6ecneuyuBalT pelleHne 3afad ayTeHTudumkauumu,
aBTOpM3aLMM U ayguTa Onsa pasnuyHbiX npunoxeHun (noptanos, ERP-cuctem v gp.),
peann3oBaHHbIX B PasfiMyHbIX apxXUTEKTypax (OBYX- U TPeX-3BEHHbIX). DTN CBOMWCTBA
CUCTEM MNO3BOMIAKT NPEAnPUATUAM MPU UX BHELPEHUM COXPaHUTb MHBECTULUM,
cAenaHHble B MHOPACTPYKTYypy NpeanpusaTums.
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2. Oracle Enterprise Grid

Oracle Enterprise Grid - mogenb 06beqMHEHUS BbIYNCIIUTENbHBIX PECYPCOB OpraHn3a-
UUM B eOUHYI0 MHAPACTPYKTYpY, CNOCOOHYIO AMHAMUYECKN HacTpamBaTbCA B COOTBET-
CTBMM C MU3MEHSLWMMUCA TpeboBaHUAMM 6u3Heca. BbluncnurenbHble pecypcbl MOryT
ObITb KaK (hM3N4eCKUMM (YCTPOMUCTBA XPaHEHUS MHGPOPMaLIMK, NPOLECCOopPbI) TaK U JIorn-
YyeckmMun (6a3bl AaHHbIX, cepBepbl NpunoxeHun). Oracle Enterprise Grid genaet Bo3mo-
XHbIM UCMONb30BaHWE HEOOPOrux CTaHdapTHbIX CepBepoOB OS5 MOCTPOEHUsA NHopMa-
LIMOHHOW MHAPACTPYKTYpPbl OpraHM3aunn, nerko pacLumpsaemMon B criy4ae Heo6xoanmo-
CTV NyTéM Jo6aBfeHNs HOBbIX YCTPOWCTB. KpoOMe TOro, BbIHUCTIUTESNbHbIE PECYPChI Cep-
BEPOB MOryT OUHaMWYECKM nepepacnpenenaTbca Mexay pasfinyHbiMU NPOorpamMmmMHbIMU
cYcTeMaMn opraHuMsaumm, YTO MOBbLILLAET UX MONE3HY 3arpy3ky, C O4EBUOHON 3KOH-
OMMEN pacxofoB opraHv3auumm Ha npuobpeTeHne [ONOMHUTENBHOro 060pyAOBaHMS.

Oracle Enterprise Grid nogpasymesaert:

- BUPTyanu3aumio BbIYMCIIUTENbHbIX PECYPCOB;

- obecrneyveHme NPUNoXeHUA BblIMUCIIUTENbHBIMU PeCypCcaMm Ha OCHOBE MONUTUK;
- KOHCONMAAUMIO BbIYUCTIUTENBHBLIX PECYPCOB.

BupTtyanusaumsa BblMMCIUTESNIbHBIX PECYPCOB MO3BOMAET MNPUSIOXKEHUAM ObITb He3a-
BUCUMbIMW OT OTAESbHbIX KOHKPETHbIX afiemeHToB Grid. Hanpumep, npunoxexue B Or-
acle Enterprise Grid pa6oTaeT He C KOHKPETHbIM CepBeEpPOM 6a3 AaHHbIX, a ¢ abCTpak-
THbIM CEPBMCOM, KOTOPbIA MOryT obecneymBaTb OAMH UM HECKOSIbKO KOMIMbIOTEPOB. B
crny4ae BbIxoa KOMMbOTEepa U3 CTPOS, MPUITOXXEHNE MOXKET aBTOMaTUYeCKU NepeKsto-
YNTLCA HA APYroN KOMMNbIOTEP, NMPEefoCTaBNALLNA TOT Xe caMbii CepBuC.

O6ecneyeHne BbIMUCIUTENBHBIMU PecypcaMu Ha OCHOBE NOMUTUK O3HAYaEeT, YTO pecyp-
Cbl BbIAENAIOTCA NPUIIOXEHMIO TOrAa, Korga oHn TpebyloTcs, cornacHo 3apaHee onpefe-
NéHHbIM Npasunam. lNpunoxeHua ¢ 6051ee BbICOKMM MPUOPUTETOM MOTYT OTOMpATL pe-
CYPCbl, 3aHATbIE B fAHHLII MOMEHT BPEMEHW NPUIIOXEHMEM C 6oriee HU3KNM npuopuTe-
TOM.

KoHconupauusa BbIMUCNUTENBHBIX PECypcoB noapasymesaeT ob6beanHeHne OQHOPOAHbIX
pecypcoB B Myrsibl, HEO6XOAMMbIE AN Ny4Llen opraHn3aLmm BupTyanM3aumm pecypcos 1
3(pPeKTMBHOIrO MaHeBpa pecypcamu.

Oracle Enterprise Grid cOCTOUT 13 YeTblpeX OCHOBHbIX KOMMOHEHTOB:
e CeTb YCTPOMCTB XpaHeHUs AaHHbIX (Storage Grid);

e CeTb cepBepoB 6a3 gaHHbIx (Database Grid);

e CeTb cepBepoB npunoxeHun (Application Server Grid);

e Cuctema ynpasneHus (Grid Control)

Storage Grid

Storage Grid ctpoutca Ha ocHoBe mopyna ASM (Automatic Storage Manager). ASM
BbIMOSIHAET (MYHKUMN KNacTepHOW (panyioBOM CUCTEMbI U MeHemxepa TOMOB. ITOT
MOAy/b 06beduHAET OTAEeNbHble OUCKW B AMCKOBbIE TPYMMbl, KOTOPbIe YNpaBsaloTCA
cneumanbHbiM 3k3emnnsapom Oracle. ASM-ak3emnnap Oracle cepsepa 3aHMMaeT OKOJ0
100MB onepatnBHOWN NamaTu.

ASM-ak3emnnsap o6cnyxmBaeT 3anpockl 6a3 AaHHbIx Oracle Ha OTKpbITUE, co3aaHne U
yoanexue gannos. OguH ASM ak3eMnnsap MOXET 06CNy>KMBaTb HECKOSBbKO 6a3 AaHHbIX.
Jllo6or otgenbHbii ASM-hann MOXeT XpaHUTbCS TONMbKO B OOHOW AMCKOBOW rpynne,
O[HaKOo OMCcKOBas rpynna MOXeT cogepxxaTb hainsibl OT pasHbiX 6a3 JaHHbIX, a ogHa 6a-
3a [JaHHbIX MOXET MMETb CBOM halsbl B pasHbIX OUCKOBLIX rpynnax.

Karanor Oracle 9
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ASM pas3buvBaeT annbl Ha 3KCTEHTbl U pacnpepenseT Kaxabii dann cpady no Bcem
avckam B guckosou rpynne. Pasmep akcteHTa moxeT 6biTb 1Mb nnn 128Kb B 3aBucu-
MOCTK OT Tuna cpanna. MNMpu gobasneHun gucka K guckosou rpynne ASM B ¢hoHOBOM
pexvme aBTOMaTUYeCKN NepPeHOCUT HYacTb SKCTEHTOB C OPYruX AMCKOB Ha HOBbIA OUCK
nponopumMoHanbHO ero pasmepy. JT0 obecreynmBaeT paBHOMEPHOE pacrpepeneHne
Harpy3kv BBofa/BbiBofa Mo BCEM AMCKaM OUCKOBOWM rpymnnbl, T.e. paboTa no HacTponke
BBOAA/BbIBOAA, TpeboBaBLlas paHee O60fbLUMX YCUMIA OT agMuHuUcTpaTopa 6as3bl
[aHHbIX, Ternepb BbINOSHAETCA aBToMaTnyeckn. Ecnn agMmHMCTpaTop Xo4eT OTKHUTb
[OVCK OT CUCTEMbI, OH BbIMOSHAET COOTBETCTBYIOLLYIO KomaHay u ASM nepemellaeTt Bce
SKCTEHTbl C 3TOr0 AMCKa Ha Apyrue AMCKU Fpynnbl, NOCie 4Yero AUCK MOXET ObiTb OT-
KntoyeH. [lo6aBnaTe 1 yoanatb OUCKM U3 OUCKOBOW rpymnnbl MOXHO, HE OcTaHasnvBas
3aBUCUMBble OT Heé 6a3bl gaHHbIX Oracle.

ASM a3k3emMnnsap u obcnyxuneaemble 6a3bl AaHHbIX OOSMKHbI ObiTb HA OLHOW MallUuHE.
B knacrtepHon KoHurypaumm OMckKoBble rpynnbl CTPOATCA N3 pasgensemMbiX AUCKOB N Ha
KaXk[OM y3re KnacTtepa OomkeH 6bITb 3anyLleH ceoi ak3emnnsap ASM. KnactepHbele ASM
3K3eMnnapbl padoTakT ¢ OOQHUMU U TEMU Xe 0OLLIMMU OUCKOBBLIMU rpynnamMu.

ASM ak3emMnnap BeAET KaTanor hannos 6a3 gaHHbIX U XPaHUT KapTy 3KCTEHTOB KaXX4oro
anna. ASM MeTagaHHble OUCKOBOW [pPYyMnbl XPaHATCA BHYTPW CaMOW rpyrnnbl U
3almLLeHbl OT CcO0eB TPEXKpaTHbIM AybnuposaHueM. Bo Bpems cTapTa 6a3a OaHHbIX
Oracle coeguHsieTca ¢ ASM, nony4aeT CBOKO KapTy 3KCTEHTOB M paboTaeT panblue C
avckamun Hanpsmyto 6e3 ydactua ASM, Kak € CbipbIMU YCTPONCTBAMM.

[na 3awmTel faHHbIX OT C60EB 6II0KOB HA ANCKe dhansibl MOTyT 3epKanmpoBaTbCH BHYTPU
avckoson rpynnbl. Bo3MOXHO OBOWMHOE M TpoWMHOe 3epkanuposaHve. B otnunuve ot
MeHexepa ToMoB B ASM 3epKanupyoTcs He OUCKU, a IKCTEHTbI (pannoB. OKCTEHT U ero
KOMUM pasMeLLarnTcs Ha pasHbIX (U3NMYECKUX OucKax BHYTPU AMCKOBOMW Trpymnmbl.
3epKanbHble KOMUU 3KCTEHTOB OOHOMO AMCKA paBHOMEPHO pacnpefeneHbl No Apyrum
avckam. B cnyyae Bbixofa n3 CTpos Aucka ero Harpyska 6yaet nepepacrnpeperneHa rno
BCEW AMCKOBOW rpynne. Y pasHbix hanoB AUCKOBOW FPYrbl MOXET ObITb Pa3HbIN PEXUM
3epkanvpoBaHus. [uckosaa rpynna MoxeT ObITb pasbuta Ha noarpynnbl No
NMPUHaANeXHOCTU AUCKOB K O6LLiEMY pecypcy, Hanpumep, KoHTponnepy. B atom cny4vae
ASM rapaHTUpyeT, 4YTO SKCTEHT U ero 3epkasibHas Konus 6yayT B pasHbiX AMCKOBbIX
nogrpynnax, obecne4vmsas TeM cambiM 3aLUTY AAHHLIX OT CO0SA 3TOro o6LLero pecypca
(KoHTponnepa, OUCKOBOro Maccmea 1 T.4.).

Database Grid

Database Grid aBnsetca pa3sutmem knactepHon apxmtektypbl Oracle. Oracle Real Ap-
plication Clusters (RAC) xopoLuo 3apekoMeHgoBan cebsi BO MHOrMxX npoekTtax. Ecnu pa-
HbLLE ANA yCTaHOBKM Knactepa TpeboBanocb yCTaHOBUTL A1 CTaH4APTHOW onepaumoH-
HOW CUCTEeMbI JONOSIHUTENBHOE cneumanmamnposaHHoe MO TpeTbux hmpm, TO B HAcCToS-
wee Bpems cneunanuctamm Oracle paspa6oTtaHo MO knactepa (Clusterware), kotopoe
noctaensetcs ¢ Oracle Database 10g ana nio6bix nnatgopmM.

Ona co3pgaHua Database Grid Heo6xooumo obecneynTb BO3MOXXHOCTb aBTOMATUYECKOro
OVHAMWNYECKOro NOAKITHYEHNUS N OTKITIIOHEHMS LOMONHUTENbHbBIX BbIYUCUTESIbHBIX PECYPCOB
cepBepa 6a3 gaHHbIX. OTO OenaeTcsi Ha OCHOBE MOHATUA «CepBUC». Kaxgoe npunoxeHve
MOXHO paccMaTpuBaTh Kak cepBuC, paboTaroLLmnin Ha HeCKONbKKUX y3nax Grid. AoDMUHUCTpa-
Top Database Grid onpegenseT ansa kaxxgoro cepsuca yanbl Grid, Ha KOTOPbIX 9TOT CEPBUC
3anyckKaeTtcsi cpasy npv ctapTe cepsuca (NpegnoyTUTenbHbIe Y3rbl) U y3nbl, KOTOPbIE 3TOT
cepBuC 6yaeT NCMNONb30BaTb OOMONHUTENBHO NPU ONMpPeaeNneHHbIX YCNoBMAX (Tak HasblBa-
eMble OOCTynHbIe y3nbl). Ha octanbHbix y3nax Grid 3TOT cepBUC 3anyckaTbCA HE MOXKET.

Database Grid nossonset guHamun4eckn (6e3 octaHoBa paboTbl MPUOXEHUS) MOLKIIIO-
YyaTb UM OTKIOYaTb HOBble ak3emMmnsapbl Oracle. AGDMUHUCTPATOP ONMUCLIBAET Npasunia
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NepekmiYeHnss cepBmca Ha AOMNOSHUTENbHbIE Y3bl. Hanpumep, cepBuMC NpUNoXeHus
ctapToBan Ha aByx y3nax Database Grid n pa6otaet ¢ 6a3on gaHHbix. CYB[ Oracle no-
CTOSIHHO M3MEPSIET HAarpy3Ky Ha y3Ibl U, CNM OHa NPEBbLICUT 3afaHHbIN B NpaBunax rnpe-
[en, TO Ha OOHOM M3 pa3peLUeHHbIX AOCTYMHbIX Y3N10B aBTOMAaTU4EeCKM 3anyCTUTCSA HO-
BbIi ak3emnnsap Oracle, pa6oTatoLmin ¢ 3Ton 6a301 AaHHbIX, 4N 06CNyXXUBAHUS 3TOroO
cepsuca. TeM cambIM BbIHUCIIUTENBHBIA PECYPC AN CepBuca YBENNYUTCS.

Mpwn panbHenLweM yBENUYEHUN HArpy3Km ByayT 3anyckaTbCs HOBble ak3emnnsapbl Orac-
le Ha gocTynHbIX y3nax. MNpu CHUXeHUN Harpy3ku y3sbl 6yayT 0CBO60XAATLCA U UX CMO-
ryT NCMONb30BaTb ApYyrne cepBuchl (OANH U TOT Xe y3eN MOXET ObITb ONMCaH Kak [OCTY-
MHbIAN A1 HECKOSIbKUX CEPBUCOB).

B cny4ae BbiXoga U3 CTPOoA OOHOIro N3 OCHOBHbLIX U OOCTYMHbIX Y3J10B, oﬁcnyx(learo—
X cepBunc, aK3eMnndap Oracle 3anyckaetcqd Ha HOBOM OOCTYMNHOM Yy3Jie U BbIHUCIIN-
TENbHbIN pecypc cepBuca BoCCTaHaBNMBaETCA. 3arpy3Ka y3J710B NMOCTOAHHO U3MEepPAETCH,
BHOBb NofKr4aeMble rnoJjib3oBaTtesin HanpaB/idloTCA Ha HaMMeHee 3arpy>XeHHble y3Jibl.
Tem camblM OOCTUraeTCs GaﬂaHCMDOBKa 3arpy3kKu y3JioB.

Ncnonbays cuctemy ynpaenexus Enterprise Manager Grid Control, agmuHuctpatop Grid
ynpasnsieT cepBMcamMm (CTapTyeT, OCTaHaBNMBaET, KOHPUIYPUPYET Y3Mbl), MOAKNIOHaET
HOBble KoMMbloTepbl K Grid 1 fo6aBnseT Ux B CNMCOK OCHOBHBIX U JOMOSTHUTENbHbIX Y3-
noe cepsuca. MoXxHO co3pgaTb HECKONbKO BapwaHTOB CMMCKOB Y3/0B U MOMUTUK OS5
CEPBUCOB N aKTMBU3MPOBATb pa3Hble BapuaHTbl B padHble Nepuofbl BDEMEHM.

Application Server Grid

C apxuTekTypHOM To4kM 3peHus, Application Server Grid npeacraenset co6omn knacrtep
KOMMbIOTEPOB, Ha KOTOPbIX pacnpocTpaHeHa nHgpacTpyktypa Oracle Application Server
10g 1 BbINOSHAIOTCA T€ UK MHble ero KoMnoHeHTbl: Oracle HTTP Server, J2EE Server,
WebCache n gp. BblumcnutenbHble MOLLIHOCTM KnacTepa paccMaTpuBatoTCs Kak eanHbIN
nyn pecypcoB, OMHAMUYECKM BblaensemMblX Ons PyHKUMOHMPOBAHUSA TOrMO WM MHOMO
komnoHeHTa Oracle AS 10g B COOTBETCTBUM C MONUTMKAMKU U cTpaTermamu npegocra-
BJIEHUA PECYPCOB, a TaKXe C Y4ETOB COCTOAHUSA BCEW NPUKIAgHOW NporpaMMHON cucre-
Mbl 1 €€ KOMMOHEHTOB.

Oracle AS 10g 6bI51 COpMEHTUPOBAH Ha BO3MOXHOCTb OUHAMUYECKOro nepepacnpege-
NeHns pecypcoB A1 CUCTEM pacrnpefeneHHon 06paboTKu AaHHbIX. [1pn ero npoekTnpo-
BaHWM Oblna nposefeHa TLiaternbHaa npopabdoTka Bcex Aetanen PyHKUMOHMPOBAHWUSA
ONs pasfivyHbIX apXUTEKTYP - KNnacTepHble KOHUrypaumm ons pasnnyHbix TUMOB npu-
NOXEeHNIN, BOMPOCHI MacLLTabnpoBaHna N 0TKa30yCTONYMBOCTU, BONPOCHI AUHAMUKN pa-
60TbI NPUITOXEHWI, BOMPOCHI MU3MEHEHNI NMOTPEOUTENBCKUX HArpy30K Ha 6a30Bble KOM-
NMOHEHTbI cepBepa NPUIOXKEHUN).

KoHuenumsa Grid notpe6osana nHHosaumi B Oracle AS 10g ¢ y4eToM AByX (hakTopoB.

1). KntoyeBbiM anemeHToM Oracle Grid, n cakTM4yeckon OCHOBOM ee peanu3aumm Kak
pa3 n aensetca Oracle AS 10g. C6op nHdopmauum, ee o6paboTka, 06MeH, perncrtpa-
Unsa cobbITUA B CUCTEME, MEXaHU3Mbl ynpaBrieHns noctpoeHbl Ha ocHoBe Oracle AS
10g. Oracle AS API 6bin pacwumpeH 1 ABNSETCA Tenepb HEOTbEMSIEMbIM 3N1IEMEHTOM
Ans Bcex 6a30BblIX KOMNOHEHTOB apxmuTekTypbl Grid. YHUMKaumsa yganeHHoro gocTy-
na K KOMnoHeHTam apxutekTypbl Grid 1 BO3MOXHOCTb cbopa, 06paboTKn U aHanusa
MHGOpMauUnM O COCTOAHWUM KOMMOHEHT pacnpefesieHHon CUCTeMbl B COYEeTaHuUU C
yrnpaBfieHNEM WUX COCTOSIHWEM SIBNSAETCS KpaeyrofibHbIM KamHeM koHuenuuun Oracle
Enterprise Grid.

2). Vicnonb3osaHune Oracle AS 10g B apxuTtekType Grid notpe6oBano 60MbLUOr0 KOn-
yecTBa METPUK N CTAaTUCTMYECKUX NnoKasaTenen (napameTpoB) paboTbl MPUMOXEHUA U
camMoro cepepa nNpuiioXxeHui. Takmm o6pasom, cTano abCoNoTHO HEOOXOANMbIM UX OT-
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CnexunBaHue npu NOMOLLM crneumanbHbIX areHToB (Spy agents), UCMONMHAEMbIX Ha cepBe-
pe NpUNoXeHnn n BCTPoeHHbIX B aapo Oracle AS.

B Grid-apxutekTtype Ha Oracle Application Server 10g BO3110>XX€Hbl HOBblE CITOXHbIE 3a-

Jaun (nepeyuncrieHbl B Tabnuue).

3apaun, pewsaemblie Oracle AS 10g B Oracle Enterprise Grid

VYnpaBneHue BUPTYaIM3nNpoBaHHbIMU pecypcamm
YnpaBneHue Harpy3kon Ha OCHOBE MOSIUTUK

MnaHvpoBaHWe MCMONHEHUS MPUMOXEHMI

O6ecneyeHre aBToMaTU3aLMmn PyHKLIMOHMPOBaHUS
NPUIOXEHUI U LeneBble cTpaTermm

KnoHupoBaHne nporpaMMHOro o6ecnevyeHus
13 U3BECTHbIX NCTOYHUKOB

O6ecneyeHne 06CnyXMBaHWA NoNb30oBaTeNen

MacLuTabupyemMoCcTb CUCTEMbI U €€ KOMIMOHEHTOB
no TpeboBaHUIO U YCIIOBUSIM

Mwurpaums nonb3oBaTeslbCKUX CECCUN Mexny

Resource Management n Resource
Planning

Policy-based Workload Management
Application Workload Scheduling
Automated Provisioning

Software Cloning

User Provisioning

Scalability On-Demand

Session Migration

CUCTEMHbLIMU KOMIMOHEHTaMU

BbicTpoe BoccTaHoBEHME (PYHKLMOHMPOBAHNSA
NPUNOXKEHNI

MOHUTOPUHI MPOU3BOANTENBHOCTU MPUNOXKEHUN

YcTaHoBMIEHNE NpaBun U NPUOPUTETOB NPefoCTaBIeHNs
06Cny>XMBaHMA

Peructpaunm curHanoB U CUrHasnbHbIX CUCTEMHbIX
COOOGLLEHNIN OT MPUNOXEHUN, CUCTEMbI N €€ KOMIMOHEHTOB

12

Fast-Start Fault Recovery
Oracle Grid Performance Monitoring
Service Level Agreements

Customized Alerts

Grid-apxuTekTypa npeabsBrsieT BbICOKMe Tpe6oBaHUs K 06ecrneveHunto AeTanbHoro aHa-
nun3a (MOHUTOPUHIa) PYHKLIMOHNPOBAHNSA NPUKIAAHOM NPOrpaMMHO CUCTEMbI U e KOM-
MOHEHTOB Ha CreayLMX YPOBHSIX:

a) CocTosiHMe CUCTEMbI U ee KOMMOHEHTOB - OTCIIEXMBAETCH MO COOOLLEHNAM CUCTEMBI
N ee KOMMOHEHTOB, curHanam, 4yepe3 o6paboTKy CTaTUCTUKU U METPUHECKOWN MHADOP-
MaLmu, COCTOsSIHME annapaTHOW NnaTgopMbl, COCTOSHUE ONepaumoOHHON CUCTEMBI

b) CocTosiHMe KOHKPETHbIX NPUIOXeHU, padoTarwmx B Grid-apxutekType (nony4eHue
MHopmauum 06 3TOM COCTOAHUWN NMPOU3BOAUTCA YHUMPULIMPOBAHHLIM COCO60M AnA
BCEX MPUNOXEHUN).

c) BzanmHoe BnuvsiHWe pacnpepneneHHbIX NPUNoXeHW Opyr Ha Apyra, npoBefeHne aHa-
nm3a 3TOro BAUSIHUS U KOPPEKTUPOBKA COCTOSIHUSA CUCTEMbI, €€ KOMMOHEHTOB U NpwU-
TIOXXEHU.

YpoBHU a) 1 6) NO3BONAIOT NoNyyaTb, HAKanIMBaTb U aHanuM3npoBaTb MHOpMaLno O
noBefeHun NpUKNagHoM NporpaMMHon cuctembl B Grid-apxutektype. YpoBeHb C) no-
3BOJISIET HA OCHOBE 3TOM MHhOpPMaLN KOPPEKTUPOBATL COCTOAHME KOMMOHEHT CUCTEMBI,
pobueascb cbanaHCMpPoOBaHHOIO (OYHKLMOHMPOBAHUA CUCTEMbI B LENoM (peanusaums
o6paTHON CBA3N).
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CkasaHHOe BblLLEe Npexae Bcero kacaetcs pacnpepeneHHbix J2EE-npunoxeHuni, ncnornb-
3ylOLWMX CTaHOAPTHbIE apXUTEKTYpHble anemMeHTbl J2EE, koHcTpykTuBbI (framework) n Ja-
va-naTTepHbl; ynpaBneHne nMmm peannayeTtcs B apxmutekType Grid 4epes cuctemy B3ammo-
CBSI3aHHbIX YNpaBAsoLLmMX padoT U NpeaonpeaeneHHbIX YBeAOMIIEHUA U CUrHAOB.

Bonee CnoXxHbl B HACTPOWMKE KacChbl NPOrpaMMHbIX CUCTEM, HE SABNSAIOLLIMECSA B MNOSHOM
Mepe 06BbEKTHO-OPUEHTUPOBAHHBLIMU (Hanpumep, pacnpegeneHHole Web-npunoxeHus,
ncrnonHsiemble n Ha Oracle HTTP Server, n Ha Oracle Containers for J2EE); B3anmHoe
BNUSIHME NX KOMMOHEHTOB Ha paboTy CUCTEMbI B LieSIoM TpebyeT 6oree fetanbHoro pac-
cmoTpeHuns. Ocobbln MHTepec npencTaBnsaoT pacnpegeneHHble J2EE-npunoxenusa ¢
BbICOKOW CTEMNEHbI0 CUMMETPUN U 6anNaHCUPOBKM NPU UX UCMOMb30BaHUKN Ha KrnacTtepax
CepBepoB NPUIOXEHUI, Hanpumep, NpunoxeHusa 6e3 coctosHus Tuna Oracle AS Portal;
Web-npunoxeHus, co3gaHHble Ha 6a3e Struts Framework 1 um nogo6HbIe; NPUOXEHWS,
HanmncaHHble ¢ mucnonb3oBaHveM Oracle ADF, a TakXe MOMHOCTbIO Knactepudyemble
J2EE-npunoxeHus, kak, Hanpumep, J2EE-npunoxeHuns Ha ocHoBe Oracle AS TopLink.

B nto6om cnyyae, To NpeMMyLLECTBO, KOTOPOE YXKe CYLLECTBYET B COBMECTHOM UCMOSb-
30BaHMM CEPBEPOB NPUSIOXEHUI B apxmuTekType Grid ABNseTcs 04eBMOHBLIM - MOSIBNAET-
CSl YHMKasIbHasi BO3MOXHOCTb YNpaBnsaTh pacnpeneneHHsbIMU NporpaMMHbIMU CUCTEMA-
MW BbICOKOW CTEMEHU CIMOXHOCTW.

Grid Control

[Onsa ynpaeneHus, KOHOUrypupoBaHus, OMarHOCTUKM MHOXECTBa pa3HOPOOHbLIX Y3510B,
COCTaBNAIOLWMNX CETb pacnpepeneHHon ob6paboTkn aaHHbIX, Oracle npegocTaBnseT UH-
ctpymenTapuii Grid Control, KOTOpbI NO3BOMAET yNpaBniAaTb BCEMU KOMMOHEHTAMWN CETH
pacnpegeneHHon 06paboTkM AaHHbIX - cepBepamun 6a3 faHHbIX, cepBepamMm NpUIoxe-
HWI, cepBepamMn KaLLIMpoBaHus, cepeepamu J2EE, ycTporcTtBaMmn XpaHeHus, CeTeEBbIMU
KOMMOHEHTaMM, pacnpocTpaHEHUEM OaHHbIX.

Grid Control Bknto4aeT B cebs:

¢ Oracle Management Service (OMS) - J2EE-npunoxeHue, paboTatoLlee nog ynpasne-
Huem Oracle AS 10g. OMS ucnonb3yeT Oracle 6a3y faHHbIX B Ka4eCcTBe penosutapus,
B KOTOPOM XpaHUT UHpopmMaumio o KoHgurypauumn Grid.

e Oracle Management Agents (OMA) - cneunanbHble NPOLECChl, KOTOPbIE JOJKHbI ObITb
3anyLeHbl Ha kaxaom yane Grid. OMA KOHTponupyeT BCe CEPBUCHI y3na 1 UCNOSHAET
yaanéHHble komaHabl, noctynatomne ot OMS.

AgmnHuctpaTop paéotaet ¢ Grid Control, nCNonb3ya KOHCONb, AOCTYMHYO U3 NO60ro
Web-HaBuratopa. ADMUHUCTPATOP MOXET Takxe umeTb goctyn Kk Grid Control ¢ kap-
MaHHOro MepcoHasibHOro KomnbloTepa, ucnonb3ys mogyne EM2Go. B3aumopencteune
mexay OMS, OMA n KOHCOMbI0 agMUHUCTPaTOpa OCyLLeCcTBseTcs no npotokony HTTP.
Ons obecneveHns 6e30MacHOCTU CBA3U MeEXAY pasnnyHbiMn koMmnoHeHTamu Grid Con-
trol mMoxeT 6bITb BKIOYEH NpoTokon SSL.

[nsa Toro, 4Tobbl 06eCne4YnTb ynpaBiieHne HOBbIM y3r10M ceTn nocpeactesomM Grid Con-
trol, gpocTaTto4HO ycTaHOBUTL Ha 3TOT y3en OMA, BO3MOXHa ero aBTOHOMHas yCTaHOBKa
yeped HTTP. Mpu yctaHoBke OMA aBTOMaTM4yeckn pernctpmpyet HoBbin y3en B OMS.
Ecnu ceTb pacnpegeneHHon o6paboTKM AaHHbIX COCTOUT M3 6O0SbLUOrO Konn4ectsa
06bEKTOB, TO CTapTyeT Heckonbko OMS, KoTopble 6yayT paboTatb C 06LUM PENO3nTO-
puem; Mexay HUMK opraHu3yeTcs 6anaHCupoBKa Harpy3ku.

MocKonbKy MHAMBMAYANBHO YyNPaBnsaTh KaXAbIM KOMMOHEHTOM B 60sbLUor Grid ClOXHO,
KOMMOHEHTbI MOXHO 06beaunHUTL B rpynnbl. Hanpumep, rpynna cepeepoB 6a3 faHHbIX
oTgena unu rpynna KOMMNOHEHTOB, HA KOTOPbIX paboTaeT NPUoXXeHMe (OHa MOXET BKJI0-
YyaTb cepsepbl B, cepBepbl NPUNOXEHNA, cepBepbl KILLMPoBaHWs). Ons rpynnbl MOXHO
YCTaHOBUTb CYMMapHble XapakTepUCTUKKN (Hanpumep, paboToCnoCOOHOCTL BCEX KOMMO-
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HEHT, HanMyne nNpobaemM MM coobLLEeHNn 06 owmbKax B rpynne). AoMUHUCTpaTop 6yaoet
OTCIIeXMBAaTb HE COCTOSIHNE OTAESIbHbIX OOBLEKTOB, & COCTOAHME rPYrn OGBLEKTOB U MPOBO-
OVTb onepauuu ¢ rpynnamu. Npu xXenaHnn, MOXXHO CNyCTUTBLCA U OO YPOBHSA OTAENbHOro
KOMMOHeHTa rpynnbl (Hanpumep, y3na cepeepa 6a3bl AaHHbIX). ECnv Kakon-To n3 Komno-
HeHTOoB Grid CTaHOBUTCA HEAOCTYMHLIM UM NPOU3BOAUTENBHOCTE KOMMOHEHTA HEYOoBIe-
TBOpUTENbHasA, To B KoHconu Grid Control nosBnsieTca COOTBETCTBYIOLLEE COOOLLEHNE U
JOMOSTHUTENBHO NO e-mail nocbinaeTca yBegoMeHVe agMUHUCTpaTopam, 3aperncTpum-
poBaBLUMMCS OS5 MOSTy4eHUs1 TaKUX COOOLLEHNI. ABTOMaTUYECKOe HabngeHne 3a KoM-
noHeHTamun Grid MOXeT ObITb OTKIIIOYEHO Ha Nepuog NPoBeAeHNs pernaMmeHTHbIX paborT.

Cuctema 3apanHui Grid Control nossonser agMUHUCTpPATOpPy aBTOMAatU3MpoBaTb €ro
NnoBCefHEBHbIE 3a[a4M, TaKMe Kak pe3epBrpoBaHue 6a3 AaHHbIX, CO0p CTaTUCTUKN U T.4.
AOMUHUCTPATOP MOXET 3anyckatb Yepesd cucTemy 3aflaHuin Kak nocrasnsemsle ¢ Grid
Control, Tak 1 cBOM COBCTBEHHbIE CKPUMTbI ONepaLmoHHON cuctemMbl nu SQL-ckpunThl,
KOTOpble 6yayT BbINOMHATLCA MO0 OAMH pas, MM60o NepUOaNYECKN, Yepes 3aaHHble UH-
TepBasibl BpemeHU. CKpUnTbl MOrYT ObITb BbIMOJIHEHbI HE TOMBLKO HA OOHOM 06bekTe Grid,
HO 1 Ha rpynne o6bLEKTOB.

C nomouupto Grid Control agMMHUCTPATOP MOXET KITOHMPOBAaTb NporpaMmMHoe obecrneye-
Hue Oracle 1 6a3bl gaHHbIX Ha gpyrue y3nbl, Npuy4ém B HoBOM KioHe MO Oracle HacTpon-
KM, 3aBucsaLme oT napameTpos y3na (IP agpec, umMa MaluuvHbl U T.4.), 6yayT aBTomMaTu-
YeCKWN 3aMeHeHbI Ha HOBbIE.

Grid Control Takxe npegocTaBnseT agMUHUCTPATOPY CPEeACTBa aBTOMaTUYECKM NpoBe-
PSATb NOSIBNIEHWE HOBbIX KPUTUYECKMX NaT4yen Ha cante TexHuyeckon nopgaepxku Oracle
Metalink http://metalink.oracle.com n yctaHaBnmBaTtb Ux Ha cOOTBETCTBYOLLME Y3kl Grid.
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3 . Peanusauusa cuctem BbICOKOW HapexHocTu cpepcteamm CYB] Oracle

CerogHs nHopmMaumoHHo-TexHonorndeckasa (UT) nHppactpykTypa ctana ana npeg-
NPUATUIA CPEACTBOM OOCTUMXXEHNA KOHKYPEHTHbIX NMPeuMyLLecTB, NOBbILLEHUS NPOU3BO-
ONTENbHOCTU U MHCTPYMEHTOM, NO3BONAOLLNM MONb30BaTENAM NPUHMMaTh 6osiee one-
paTvBHble M 060CHOBaHHblEe pelleHns. OfHako CO BCEMM 3TMMWU MpPeuMyLLecTBamm
npuLlna n NocTosiHHO pacTyllas 3aBUCMMOCTb NpeanpuaTnin ot IT-nHpacTpyKTypsbl.
Mpn HapyLweHnn OOCTYNHOCTWU KIHOYEBOrO MPUIIOXEHUS, cepBepa WU OaHHbIX MOA
Yyrpo30oM oka3blBaeTcs BeCcb 6M3Hec. KoMnaHusa MOXEeT noTepsATb AOXO0Abl N KITMEHTOB,
noaBeprHyTbCca WTpadam, a HeraTmBHasi peakuusa npeccbl MOXeT NPUBECTU K OTpuLa-
TeNbHbIM JONITOCPOYHBIM MOCNEACTBUAM OS5 KIIMEHTOB U penyTtauun komnaHuu. lo-
cTpoeHune IT-nHdpacTpyKTypbl BLICOKOW FOTOBHOCTU ABASETCA BaXXKHEWLLUUM YCNOBUEM
ycrnexa v 651arococTosiHMA Nto6oro npeanpuaTusa B COBPEMEHHON ANHAMUYHON 3KOHO-
MUKe.

MpuynHbl NpocToeB

OpHon 13 3agad npu paspaboTke IT-MHpacTPyKTypbl BbICOKON FOTOBHOCTU ABNSIETCSA
nccnegoBaHve U aHanma BceX BO3MOXHbIX NMPUYMH NPOCTOeB. Ha pucyHKke rnokasaHa
Knaccugukauma nNpocToeB, pas3fefieHHbIX Ha ABe OCHOBHble KaTeropuu: nnaHoBble u
BHennaHosble. [Ing pa3paboTKu 0TKa3oyCTOMHYMBOMN N HagexHon IT-uHdpacTpykTypbl
BaXXHO Yy4UTbIBATb MPUYNUHBI O6OUX TUMOB MPOCTOEB.

CUETeditsih — Chadft HocHTans

e

BHannaHomei

ApoCcToR i

MoTeps
OAHHBIN

[ Mospexaenme. Aanmwx

ConposaEaeHne
CHCTOMG

— KamacTpotpa

MnaHomwii
npocToh

ConpoRoxOTHHD
OaHH BN

BHennaHoBble NPOCTOM B OCHOBHOM SIBMISIKOTCA Pe3yfbTaTOM OTKAa30B KOMIMbHOTEPOB,
c60€eB onepaLMoHHbIX UM OPYroro NporpaMMHoOro o6ecrneyeHusl, NoTepu AaHHbIX. Mna-
HOBbIE NMPOCTOM, Kak NPaBuno, BbI3bIBAOTCA HEOOXOAUMOCTbIO BbIMNOIHEHUSI CEPBUCHbIX
paboT Ha 3KCMyaTUpyeMbIX CUCTeMax Mo U3MEHEHUIO HAaHHbIX UKW camMux cuctem. B
crnegylolmx pasgenax 6yayT nocrefoBaTeslbHO PacCcMOTPEHbl BO3MOXHbIE MPUYMHBI
NMPOCTOEB M NpuBEAeHbI TexHonorum Oracle, Ucnonb3yemble NS UCKMOYEHUs MU Mn-
HMMM3aLMKW NPOCTOS, €CNM AaHHasa NpUYnHa UMena MecTo.

3alura oT cMcTeMHoro c6os

OpHa 13 Hambonee pacrnpoCTPaHEHHbIX NPUYNH HE3anaHMPOBaHHbIX NPOCTOEB - COOM
WUNN OTKa3s BblYMCNUTENBHON cucTembl. OTKa3bl CUCTEM ABAAKOTCA pe3ynbTaToM anna-
paTHbIX HEUCNPAaBHOCTEN, COOAMMU 3MEKTPONUTAHUSA, COOAMN onepaLMOHHbIX CUCTEM U
cepsepoB. C Takoro poga nNpocToAMM Jiy4Lue BCero 60poTbCs C NOMOLLbIO CPEACTB Obl-
CTPOro aBapMmHOro BOCCTaHOBIIEHNs1 6a3 JaHHbIX U KNacTepHbIX TEXHONOMMMN.

KopnopartusHbie GRID-cuctemb! ¢ Real Application Clusters

TexHonorua Real Application Clusters (RAC) nossonsier 06begnHNTbL HECKOJbKO Heaa-
BUCUMbIX CEpBEpPOB (Y30B Knacrtepa) B eunHY0 O0TKa30yCTOMYMBYKO XOPOLLO MacLuTa-
6UpYyEMYIO BbIYUCINTENBHYIO cucTemy. Mpu aTom 6a3a faHHbIX OAHOBPEMEHHO yrpaBns-
eTcsa cpady Heckonbknmm ak3emnnspamu CYB[ Oracle, kaxabii 3 KOTopbIX paboTaeT
Ha OTAENbLHOM y3ne Knactepa. 1o CyLecTBy 1 C TOYKN 3PEHUS MPUNOXEHUSA - 3TO ean-
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Haa CYB[. Takum 06pa3om, Ha BCe NPUIOXeHUs, paboTatoLume Ha Nogo6HON CUCTeMe,
pacnpocTpaHaTCa cnegyoLlme npenvyLlecTsa:

e [MOGKOCTb N 3KOHOMUYecKasa aOPEKTUBHOCTb NPU NIaHNPOBAHUM MOLLHOCTEN, Tak, YTo
MOLLHOCTb CUCTEMbI MOXET ObITb U3MEHEHA 0 TPebyeMon BENNYUHbI MPU UBMEHEHUM
TpeboBaHun 6usHeca

e OTKa30yCTOMHYMBOCTb NPUNOXEHUI MPOTUB CUCTEMHBIX COOEB.

Pewenne Real Application Clusters ncnonbdyetca gns nOCTPOEHUs KOpropaTuBHbIX
Grid-cuctem. KopnopatusHble Grid-cMCTEMbI CTPOATCA M3 6OSbLLUONO KONMYecTBa CTaH-
[apTU30BaHHbIX HELOPOrMX KOMMOHEHTOB: NMPOLECCOPOB, CEPBEPOB, CETEBLIX YCTPONCTB
N YCTPOMCTB XpaHeHus gaHHbIXx. RAC - egnHCTBEHHAA TEXHONOMMA, NO3BONSAOLLAsA 00be-
OVNHUTL BCE STU KOMIMOHEHTbl B S(PMEKTUBHYIO BbIYUCIUTENBHYIO CUCTEMY L7 BCEro
npegnpusaTtus. Real Application Clusters n Grid-texHonorum garoT BO3MOXHOCTb pagu-
KanbHO CHU3UTb 3KCNJlyaTaumoHHble 3aTpaTtbl M 06€eCneYnTb HOBLIM YPOBEHb MMOKOCTH,
Jenas KkoprnopatBHbIE CUCTEMbI 605ee afanTUBHBIMU, MPOAKTUBHBIMU N UHAMUYHBIMU.
B0O3MOXHOCTM AMHAMNYECKOro U3MEHeHUsa annapaTHOW KOHurypaumm knacrtepa, Ha-
npumep gobasneHne unn yaaneHus y3nos, NO3BOMASET 6bICTPO U A(PPEKTUBHO rapaHTu-
poBaTb HEO6X0OUMbIE YPOBHU cepBuca Npyv OOHOBPEMEHHOM CHUXEHUMU 3aTpar 3a cyeT
ny4Lero ncnosb3oBaHus pecypcos. Kpome Toro, cpega RAC nonHOCTBIO Npo3payHa ans
NPUIOXeHWs, paboTaroLero ¢ KractepHon 6a30M AaHHbIX - He TPebyeTCca HUKaKMX MO-
avdunkaunin npunoxeHus gnsa ero paseeptbiBaHus B cpege RAC.

Real Application Clusters paet nonb3oBartensiMm BO3MOXHOCTb J06aBNATb B Knactep Ho-
Bble y3bl NpWY BO3pacTaHuu TpeboBaHu K pecypcam, NPOU3BOAUTL NOCTENEHHOEe yBe-
NMYEHNEe MOLLIHOCTM CUCTEMBI NP ONTUMU3AUMK 3aTpaTt N UCKITIOYEHUU HEOOXOAMMOCTH
3aMeHbl HE6OSbLLMX CUCTEM 60MIee MOLLIHBIMM.

OrpaHu4yeHne BpeMeHn BOCCTaHOBNIEHUA 6a3bl AaHHbIX nocne c6os

Pa3mepsbl yLiepb6a OT NPOCTOEB 3aBUCAT OT BPEMEHN HEOOXOAMMOrO A1 BOCCTAHOBSIEHUS
paboTbl cucTeMbl. [na KpUTUHECKN BaXKHbIX CUCTEM TpebyeTcs rapaHTUPOBaHHO-ObICTPOE
BOccTaHoBneHue nocne céos. CYB[ Oracle o6ecne4vmBaeT o4eHb O6bICTPOE BOCCTaHOBIE-
HMe nocrie c60eB U CUCTEMHbIX OTKa30B. He MeHee BaXHbIM KPpUTEPUEM, YEM CKOPOCTb,
ABNAETCA MpeackasyemMoCTb BPEMEHW BOCCTAHOBMEHUA. YHUKanbHas TexHonorus Fast-
Start Fault Recovery rapaHTMpoBaHO orpaHu4MBaeT Bpemsi He06X0AMMOe A BOCCTaHo-
BNeHus 6a3bl AaHHbLIX NOCNe CUCTEMHOro c60s unu c6os ak3emnngpa. CYB[ asTromatude-
CKM ONTUMU3UPYET onepaLum rno COXPaHEHNIO MBMEHEHHBIX AaHHbIX, HO B Clly4ae Heo6Xo-
OVMOCTU ONsi NOAAEP>XKaHWUS XKenaemoro BpeMeH BOCCTaHOBEHUS, MPUHYOUTENBHO Mpo-
N3BOAUT MX 3anucb Ha auck. TexHonorua Oracle Fast-Start Fault Recovery nossonseT co-
KpaTuTb 1 3annaHnpoBaTb BPpeMS BOCCTAHOBSIEHWNS MHTEHCUBHO UCMOSb3yeMor 6a3bl AaH-
HbIX C OECATKOB MUHYT 0O HECKOSIbKMUX CEKYHN,.

3awmTa oT NnoTepb AaHHbIX

Mon noTepelt AaHHbIX Moapa3yMeBaeTcsl He TONMbKO WX yTpaTta, B pesynbrare c6ost
YCTPOWCTBA XpaHEHUs, HO U UX Nopya UK gaxe NoSIHOE YHUYTOXEHWE MO APYrUM Npu-
4ymHam. [Npu NPOEKTUPOBAHUM CUCTEMbI YPE3BbLIYAHO BaXKHO NMPELYCMOTPETb 3alUmTy OT
NoTepb AAHHbIX M MEpPbI MO UX BOCCTAHOBJIEHMIO, €C/TM MOTEPU BCE XE NMPOU3OLLISIN.

3awmra ot c60eB YyCTPOUCTB XPaHEHUSA

3alumTa OUCKOBbLIX YCTPONCTB XPaHEHUA SABNSETCA OOHOW N3 BaXXHENLLNX 3afa4q obecne-
YeHUA BbICOKOM OOCTYNMHOCTU. TpaguuUMOHHBIM CNOCOOOM UCKITKOHYEHUSA NPOCTOEB B CIly-
yae BbIXO4a W3 CTPOSi KOMMOHEHT OMCKOBbLIX CUCTEM SIBNIAETCHA OnepaTuBHOE XpaHeHue
N36bITOYHON MHpopMauum ¢ nomMoLLbio Tak HadbiBaembix RAID-cuctem. RAID-cuctemsl
MOryT ObITb peasiM3oBaHbl KaK C MOMOLLLIO MPOrpaMMHbIX CPELCTB, Tak U BO3MOXHOCTS-
MU 3a510XXEHHBIMWU B (PYHKLIMOHAN caMmnX OUCKOBbIX MacCUBOB.
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HaunHaa ¢ CYB[ Oracle 10g komnaHua Oracle npegnaraeT UHTErpMpoBaHHoOe B A4p0
CYB[ cpencteo ana obecneyeHus 3awmTbl AaHHbIX B cry4ae c60s OUCKOBbIX MOACU-
ctem. Automatic Storage Management (ASM) MoXeT ocyLlecTBnATbL Ay6nMpoBaHUs faH-
HbIX Kak BHYTPW OOHOW rpynmbl AUCKOB, TaK U MexXay rpynnamMu AUCKoB. [pynnbl AMCKOB
agMUHUCTPATOP MOXET onpedenuTb CaMOCTOATENbHO, Tak, YTO Ay6nMpoBaHue OaHHbIX
MOXET OCYLLECTBAATLCA MeXAy AMCKaMu MOAKIOYEHHbIMU K pas3HbiM KOHTposepam
Uy gaxe mMexay OUCKOBbIMU MacCMBamu, B TOM YMCAE HAXOOALLMMUCSA Ha 3HAYUTESb-
HOM pacCTosiHUM Apyr OT gpyra.

OyeBnaHbIM NPEeMMyLLIECTBOM MCMNOSNb30BaHUA MexaHnama Automatic Storage Manage-
ment ABNSETCS TO, YTO, OH ONTUMU3UPOBAHO M TECHO MHTerpuposaHo ¢ aapom CYB[
Oracle, K TOMy Xe He TpebyeT AOoMONHUTENBHOro NnUeH3anposaHms gaxe co Oracle Da-
tabase 10g Standard Edition.

ASM obecneymBaeT BepTUKabHO MHTErPUPOBaHHbIE (harNOBYD CUCTEMY N OUCNeTHep
TOMOB - 9TO 3HAYUTENbHO COKpaLlaeT yCunus, Heobxoammble A ynpaBieHus yCTpon-
CTBaMu xpaHeHust AaHHbIX. O6ecneymBas BbICOKYKO FOTOBHOCTb AaHHbIX, ASM nossons-
eT n36aBUTbLCS OT 3aTpaTt Ha NPUobpeTeHME, YCTaHOBKY M CONPOBOXAEHNE crneynannau-
pOBaHHbIX NPOAYKTOB YNpaBfieHNs QUCKOBOM namMaTblo. ASM onTuManbHO € TOYKM 3pe-
HUS NPON3BOAUTENBHOCTM pacnpenenseT aaHHble Mo BCEM MMEHLLMMCSA AUCKOBbIM pe-
cypcam, ogHOBpPeMEHHO obecreymBas 3alumTy OaHHbIX OT C60s1 AMCKOBOro YCTPOMCTBa
XpaHeHus. Ncnonb3ys npuHumnel koHuenumm SAME (Stripe And Mirror Everything - pa-
cnpepeneHne v 3epkanvpoBaHue Bcex gaHHblx), ASM pnobaensieT B Hee rmbKoCTb, OCY-
LecTenaa Oyo6nvpoBaHne OaHHbIX Ha YpOBHe oparMeHToB dpannos 6a3bl AaHHbIX, a He
Ha YPOBHE LenbIX OUCKOB.

MexaHnam ASM na6aBnsieT OT CMOXHOCTU YNpaBfeHnsa gaHHbiMu 1 anckamun. OH cyule-
CTBEHHO YyrnpoLlaeT MnpoLecCbl HAaCTPOWKW 3epKanvpoBaHus, OO6aBleHUA U yaaneHus
OnCKOB. BMecTO TOro 4tobbl ynpasniTb COTHAMU, a NOPOWN TbicA4amMu pannos, agMUHN-
cTpatop 6a3bl AaHHbIX MOXET ¢ nomoLlbio ASM co3gaBaTtb U agMUHUCTPUPOBATL 6onee
MacLUTabHble 06beKTbl - ANCKOBbIE rpynmbl, T.e. HABOPbl AUCKOB, KOTOPbIE YNPaBAoT-
CA KakK efuHOe Norn4eckoe ycTpomcTeo. ABTomMaTn3auma MMEHOBaHUA U pa3MeLLeHus
hannos 6a3bl AaHHLIX 3KOHOMUT BPeMsi afMUHUCTPATopa U rapaHTupyeT cobniofeHne
CTaHOapToB ONTUMANbHOrO agMUHUCTPUpoBaHUsA. BcTpoeHHbin B ASM mMexaHu3m 3ep-
KanvpoBaHWsA MOXET UCMOSb30BaThCA Kak OAMH U3 BapMaHTOB 3aLUMTbl OT OTKA30B Au-
CKOBbIX YCTPOWNCTB.

MNMpumeHeHne mexaHmnama Automatic Storage Management npuHeceT 04eBUOHYIO BbIroQy
[Jaxe B criy4ae Mcrnonb3oBaHuA Apyrnx nporpaMmmHbix unu annapartHeix RAID cpepcts.
Bo-nepB.bix, oy6nuposaHve ansa 3awmTbl U JONOSHUTENBHOE pacnpeeneHne gaHHbIX ons
ONTMMarsbHOW NPON3BOAMUTENBHOCTU MOXET OCYLLECTBIIATLCA Ha 6051ee BbICOKOM YPOBHE,
4YeM 3TO MO3BOJIAIOT 3TV CPEACTBA, BO-BTOPLIX, YNPOLLEHe aAMUHNCTPUPOBAHUA NMO3BO-
NUT 3HA4YUTENBbHO MOBLICUTL 3PPEKTUBHOCTL PAbOThl aAMUHUCTPATOPOB 6a3bl AaHHbLIX.

3awura oT YenoBe4yeCcKMx oLLMO60K

Moyt Kaxpoe wmccnegoBaHue, NOCBSALLEHHOE MPUYMHAM MPOCTOEB, yKas3blBaeT Ha
OLLUMOBKM NepcoHana Kak Hamboree CyLLeCTBEHHYIO MPUYMHY NMPOCToeB. Takune 4yero-
BeYeCcKue oWnbKn, Kak HernpegHaMepeHHoe yaaneHme BaXKHbIX aHHbIX U OLIN60Y-
Hoe ycnosne WHERE B onepatope UPDATE, mMeHstoLlee 3HAYUTENbHO 6O0JblUe
CTPOK, Yem npepgnonaran aBTop, N0 BO3MOXHOCTU LOSMKHbI ObITb MpenoTBpaLleHbl.
Ecnn e npeoCTOPOXHOCTM HE NOMOrarT, Heo6XoANMbl SPPEKTMBHbIE MEXAHU3MbI
BOCCTaAHOBMEHNSA AaHHbIX K npexHemy coctosaHuio. CYBM Oracle npepoctasnsier
MOLLHblE, HO MPOCTble B UCMNONMb30BaHUU CPencTBa, NO3BONdLWME agMUHUCTPATOPY
ObICTPO AMarHOCTUpOBaTb MOJOOHbLIE OLIMOKM U YCTPaHATL UX rnocneactesusa. Kpome
3TOro npenycMoTpeHbl CpeacTea, AatoLlime BO3MOXHOCTE KOHEYHbIM MOJb30BaTENSAM
YCTpaHATb NOCNEeACTBUA OLLUMOOK 6e3 BMellaTenbcTBa agMnuHUCTpaTopa, TeEM camMbiM,
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obneryasi ero paboTy 1 yCKopsii BOCCTaHOBEHNE MOTEPSIHHbIX U MOBPEXAEHHbIX AaH-
HbIX.

Jlyqwmnnm cnoco6 npefoTBpatuUTh OLUMOKK - OrpaHn4YuTL Nosb3oBartesier AOCTyNnoM TOJb-
KO K TEM JaHHbIM N cepBucaM, KOTOPbIE UM AENCTBUTESTbHO HEOOXOANMbI N1 BbIMOSHE-
HUs cny>XebHbix o6s3aHHocTer. CYB[] Oracle npepocTtaBnseT LUMPOKMIA BbIGOP CPEACTB
6e30MacHOCTW, NO3BOSAIOLLMX YNPaBATb JOCTYNOM MNofib3oBaTeNien K AaHHbIM NpUso-
XXEHUIN C NOMOLLbIO ayTEeHTU(IMKaLMM NoNb3oBaTenen n NpefocTaBieHns nosib3oBaTe-
NsM NpasBa gocTyna TOSIbKO K 06beKTamM, HE0OXO0OUMbIM UM O BbINOSTHEHUA UX (OYHK-
LMOHanbHbIX 06513aHHOCTEN. B mononHeHme kK aton mopgenu 6e3onacHoctn Oracle Data-
base no3BonseT orpaHN4YnUTbL OOCTYM K AaHHbLIM Ha YPOBHE CTPOK C MOMOLLIbIO MexaHn3mMa
Virtual Private Database v onunn Label Security.

Ecnn owmbku coBepLualoTCa aBTOPU30BaHHbIMU MOJfIb30BaTENSAMU, HEOOXOOMM MeXa-
HM3M ycTpaHeHus ux nocneacteun. B CYB[ Oracle 10g npegycMOTpeHO Lenoe ceMen-
CTBO TEXHOJIOrMA WCMNpaBfiEHUs YeloBeYEeCKMX OLUMOOK, MNOosyyuMBLUEe Ha3BaHue
Flashback. TexHonorum Flashback, 3HameHytowme cobor peBosnioLmiO B BOCCTAHOBE-
HUW OaHHbIX, MO3BOMAIOT OYEHb ObICTPO OTMEHUTb U3MEHEHUS OaHHbIX JIFOObLIX MacLuTa-
60B, Ha4YMHasa C OOVMHOYHOW CTPOKM [0 LeSIMKOM BCcen 6a3bl AaHHbIX. Kak npaBunio, nos-
pexaeHne 6a3bl AaHHbIX MPOMUCXOOUT 32 MUHYTbI, U B MPOLUSIOM OS19 €€ BOCCTAHOBEHUS
TpeboBanuck Yachkl 1 gaxe gHW. bnarogapsa mexaHuamy Flashback Bpems ncnpasneHus
OLUMOKKN COMOCTaBMMO CO BPEMEHEM €€ COBEpPLUEHMSA. DTa BOSMOXHOCTb UCKITIOHYMUTESb-
HO NpoCTa B UCMOSIb30BAHUN - YTOObI BOCCTAHOBUTbL BCKO 6a3y JaHHbIX HA MOMEHT Bpe-
MEHM B MPOLLUIOM cendac 0OCTaTO4YHO OOHOM KOPOTKOWM KOMaHObl M HUKAKUX CIOXHbIX
npouenyp. Flashback nmeetr SQL-nHTepdenc gna 6bICTPOro Nnomcka U ycTtpaHeHus Ye-
noseyeckux ownbokK. Flashback npegocraenseT cpefcTaa Kak afisi TOHKOro "xmpypruye-
CKOro" aHann3a 1 BOCCTaHOBJIEHWUS NOKasIbHbIX NOBPEXAEHUIN (Hanpumep, OLLMOGOYHOro
yoaneHusi KIIMEHTCKOro 3akasa), Tak M BO3MOXHOCTb 6e3 AnuTesbHbIX NPOCTOEB UCnpa-
BUTb 60J1ee LUMpOKOMacLUTabHble OLLUMOKK (Hanpumep, B ciyyae yaaneHust BCeX KIMeHT-
CKMX 3aka3oB 3a mecsu). MexaHusm Flashback aBnaetca yHukanbHOn OCOGEHHOCTLIO
CYB[M Oracle. OH ob6ecneymBaeT ObICTPOE BOCCTAHOBMIEHME HA JIIOObIX YPOBHSX, BKIIO-
Yyasi CTPOKK, TpaH3aKumm, Tabnuubl, TabnmyHble NPOCTPaHCTBa N 6a3y AaHHbLIX B LENOM.

3awmTa oT NOBPEXAEHUSA AaHHbIX

MporpaMmmHas nnu annaparHas HeMCNPaBHOCTb NIO60N COCTaBMAOLLEN CTEKA BBOAA/BbI-
BOJa MOrYT NPUBECTU K MOABMIEHMIO OLUMOOK B AaHHbLIX U 3anncu Ha OUCK UCMOPHYEHHOM
nHpopmauun. NopobHoe noBpexAeHWe AaHHbIX MOXET 3aTpOoHYTb KaK YrnpasriftoLLyto
NHopmaunio 6a3bl AaHHbIX, TaK 1 AaHHbIE MONb30BaTeNen.

Oracle Hardware Assisted Resilient Data (HARD) - ato komnnekcHas nporpamma Orac-
le coBMeCTHO ¢ napTHepamMmu NpoM3BOANTENSAMIN YCTPOUCTB XpaHeHus, obecrneynsaroLlas
CpeAcTBa Npu3BaHHbIE NPEAOTBPATUTL 3anNUcb NOBPEXAEHHbIX AaHHbIX Oracle Ha guck.
3710 peanunayeTcsa npoBepkamun faHHbix Oracle nepepn 3anncbio HA HOCUTENb BHYTPW ca-
MUX OMCKOBbIX YCTPOWUCTB. NopobHasa CKBO3Hasi MpoBepKa CBEpPXYy BHWU3, OT Mporpam-
MHOrO OO annapaTHOro ypoBHs, NpeacTaBnseT CO60M YHUKaNbHOE peLleHne, npegnara-
emoe Oracle COBMECTHO C napTHepamu - NPON3BOAUTENSMU YCTPOMUCTB XPaHEHMSA LaH-
HbIx. Oracle po6aBnsieT B 6/710KM OaHHbIX KOHTPOSbHYIO MHbopMauuio, kKoTopas npose-
pseTcs annapaTtHbIMW YCTPOMCTBaMM XpaHeHus. B cnyyae ecnv npoBepka nokasana He-
KOPPEKTHOCTb AaHHbIX Oracle, oUCKOBOE YCTPOMCTBO OTKaXEeTCs MX 3anucbiBatb. [log-
nepxky HARD npepgnaraloT MHOrve KpynHenwne nocTaBLUMKW YCTPOUCTB XpaHeHWs
OaHHbIX.

lMoBpexxaeHne amcka MOXeT NPUBECTU K NOBPEXOEHMIO MHpOPMaLIMN HA HEM pa3MeLLIEH-
HOW 1 NOTPeBYeT BOCCTAHOBNEHUSA (hannoB 6a3bl AaHHbLIX U3 PE3EPBHbLIX KOMUMNA.

PesepBHOe KonMpoBaHue AaHHbIX ABMASETCA He3aMeHUMbIM CNOCO60M 3aLumTbl. MHOXe-
CTBEHHble CO0M MOryT MNPUBECTU K NOTEpe AaHHbIX JaXe B MOACUCTEME C 3epKanvpoBa-
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Huem. Oracle npegocTaBnseT onepatyMBHbIE WHCTPYMEHTASIbHbIE CpeacTBa ans pesep-
BHOIro KONUPOBaHUA OaHHbIX, BOCCTAHOBMEHUS OaHHbIX U3 NpeablayLlen pe3epBHON KO-
nAX WU NocrenyroLLero BOCCTaHOBNEHMA UX COCTOSIHUS HA MOMEHT, npenLlecTBOBaBLUMI
cooto.

Ytunuta Recovery Manager (RMAN) sBnsieTcs MOLLHbIM U 4pe3Bbl4alHO MMOKUM WH-
CTPYMEHTOM [J151 CO3[aHUsA Pe3epPBHbIX KOMUA U OCYLLECTBIIEHUA 3P(EKTUBHOIO BOC-
CTaHOBNEHUs. JTa yTunmTa NogaepXmBaeT pasnnyHblie NOMTUKM PE3EPBHOrO0 KOMMPO-
BaHus (Kak BCTPOEHHblE, TaK CO3[aBaeMble NONb3oBaTenem), NPOU3BOAUT aBToMaTn4e-
CKOe onepaTtuMBHOE pe3epBHOE KOMMPOBaHME BCEX HEOOXOOUMbIX OS11 BOCCTAHOBMEHUS
AanHbIx. YTunuta RMAN npomnssogut aBToMatn4yeckoe BOCCTaHOBNEHNE 6a3bl OaHHbIX,
camocToATesNIbHO obecrneynBas Bce HeO6XxoauMble AJ1A 3TOro AaHHble, - npu 3tom RMAN
npon3BOaUT B3aUMOAENCTBME C MPOrpamMMHbIMU MEHEKEPAMU JIEHTOYHbIX Hakonute-
nev unu obpallaeTcs B 0651aCTb XpaHEHUs1 onepaTUBHbIX Pe3epBHbIX KOMUMA Ha OUCKE -
Flash Recovery Area. BoccTaHOBMEHME JaHHbIX NONb3oBaTenen MOXET OCYLLECTBNATb-
Csl KaK Ha ypoBHe (paisnoB, Tak 1 Ha YPOBHE OTAESbHbIX 6JI0KOB - B 060UX Cry4Yasax 3710
He npepbiBaeT JOCTYMN Nnosfib3oBaTesien K oCTanibHOM YacTu 6a3bl JaHHbIX.

3awumra ot KatacTpodp

CYB[L Oracle npegoctaBnsieT LUMPOKUIA BbIOGOP PELLEHUI ONs 3alLnThl OT KaTtacTpodu-
YeCKMX COObITUNM, HapyLUaLLMX Ha NPOSOSIKUTENBbHOE BpeMs paboTy LieHTpa ynpasne-
HUs gaHHbivMu (LLOL). B kadecTBe npumepa Takmx coObITUM MOXHO MPUBECTU MOBPEX-
OeHve dhannos, nepebou B paboTe ceTen 3HeprocHabXXeHnsa 1 CBA3KU, NPUPOAHbIE KaTa-
CcTpodobl M faxe Teppopuctudeckme atakn. CYB[ Oracle no3sonseTt co3gasaTtb U Noa-
OepXuBarTb floKasbHble N yaaneHHble Konun padodernt 6a3bl aHHbIX. B cnydae nospex-
OEHUS OaHHbIX UNK KatacTpodbl Ha ocHoBHOM LIO[ nonb3oBatenu AaHHbIX MOryT Npo-
OOMKUTb paboTy, UCMOMb3ysa yaaneHHy 6a3y OaHHbIX.

MpocTenwasa dopma 3allnTbl JaHHbLIX - BHELLHEE XPaHEHWE Pe3epBHbIX KOMUIA 6a3bl
AaHHbIX. B cnyyae ecnu ueHTp 06paboTKM JaHHbIX HECNOCO6EH BOCCTAHOBUTL 06CIY-
XMBaHWe B pa3yMHbIE CPOKN, PE3EPBHbIE KOMUM MOXHO UCMONb30BaTh Af11 BOCCTAHO-
BfieHns 6a3bl faHHbIX Ha CUCTeMe, pacrnosyioXXeHHOW Ha apyron Tepputopun. K coxa-
NIeHVI0, BOCCTaHOBJMIEHWE pe3epBHbIX KOMWUA Ha Apyron cucteme Tpebyer OOMbLUMNX
3aTpaT BpeMEHU, a pe3epBHasa KOMMa MOXET OblTb HECKOSBbKO ycTapesLlen. Onga ycko-
peHus npouecca aBapunHoro BocctaHoBneHnsa Oracle npegnaraet texHonoruio Data
Guard.

TexHonorua Data Guard saBnsieTca OCHOBOW cTpaTernn obecrnedeHns kKatacTpodoyCTon-
ynBocTM 6a3 gaHHbix Oracle. Data Guard no3BonsieT co3gatb M NogOepXuBaTb KOMUIO
pabo4ern 6a3bl AaHHbIX, (PYHKLUMOHUPYIOLLYIO B PEXMME ropadero pesepsa. JT1a pesep-
BHasi 6a3a AaHHbIX MOXET HaXOAMTbCA rae yrogHo - Ha ApYro CTOPOHEe 3eMHOro Lwapa
U1 B TOM Xe LeHTpe 06paboTkn AaHHbIX. Data Guard gaet BO3MOXHOCTb aBTOMaTU3u-
poBaTb CIIOXHbIE 3aa4un cO34aHns, CAHXPOHM3ALMN, MOHUTOPUHIa, ynpaBfeHus, wrart-
HOro N aBapUMHOIrO NEPEKYEHUSA. DTO peLleHre NO3BONAET COXpPaHUTb 6a3y AaHHbIX
Jaxe B criydae katacTpodmn4eckoro cobblTua 3aTPOHYBLLEr0 OCHOBHOM LIEHTP 06paboT-
KV OaHHbIX.

lMNepenada M3MEHEHMIN OT OCHOBHOM K pe3epBHOM 6a3e AaHHbIX NPOM3BOOUTCS aBTOMa-
TUYECKM C NMOMOLLIbIO MEPECHIIKM XYypHana n3amMeHeHnn, 0693aTefibHOW CTPYKTYpPbI JII0O60M
6a3bl faHHbIx Oracle. Ncnonbaya Data Guard MOXHO nogaepXxueaTb ABa Tuna pesep-
BHbIX 63 AaHHbIX:

e du3nyeckasa pesepBHasa 6as3a fAaHHbIX ABNSETCA GUMHAPHOW KOMuWew OCHOBHOW 6a3bl
AaHHbIX. CUHXPOHM3aUUsA pe3epBHON 6a3bl AaHHbIX OCYLLIECTBIIAETCA C MOMOLLBIO XYp-
HasnoB U3MEHEHUN C NPUMEHEHMEM CTaHOapTHOW TEXHONOrmMm BOCCTAHOBIIEHUSA 6a3bl
AaHHbIx Oracle. 3T0 rapaHTUpyeT ObICTPYIO U 6ecnepeboriHy0 CUHXPOHM3aLuuio. Pe-
3epBHYI0 6a3y AaHHbIX MOXHO OTKPbIBATb B PEXUME YTEHWUS, YTO NO3BONAET BbINOSHATb
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Ha HeW CrNOoXHble 3anpockl N OTYETLI, TEM CaMblM, CHUMASA HEHY>XHYIO 3arpy3Ky OCHOB-
HOM 6a3bl [JaHHbIX. Pe3epBHble KOMWUW, BbIMOMHEHHbLIE HA Pe3epBHON 6as3e LaHHbIX,
MO>XXHO MCMNONb30BaTh AJ11 BOCCTAHOBMEHNS OCHOBHOW 6a3bl AaHHbIX.

e Jlorndeckas pesepBHasa 6as3a [aHHbIX MO CBOEW CYTU He ABNFETCH KOMMEn OCHOBHOM
6a3bl AaHHbIX, 0OHAKO, COOEPXUT MAEHTUYHbIE MONb30BaTENbCKME faHHbIE. OTO [OCTU-
raeTcs TeMm, 4YTO MOTOK XypHanbHOM MHOpPMaLmm OCHOBHOM 6a3bl AaHHbIX Npeobpasy-
etca B SQL komaHabl Hag o6bekTamMu Monb3oBaTesnien, KOTopble 3aTeM BbIMOSTHATCA
Ha pe3epBHOM 6a3e AaHHbIX B 0ObIYHOM pexume. B otnnymve ot pmanyeckomn pe3epsHOM
6a3bl AaHHbIX flornyeckasa pesepBHas 6a3a OaHHbIX HaXOOUTCA B OTKPbITOM peXume
Bcerga. 1o No3BOSIAET NPOM3BOANTL Ha Hel 6e3 OrpaHNYeHuin onepaumm, He npeayc-
MaTpmBatoLMe N3MEHEHUSA OaHHbIX, TEM CaMblM, CHUMAas Harpysky ¢ OCHOBHOW 6a3bl
OaHHbIX. [na 9TUX uenen Nornveckyro pesepBHyto 6a3y AaHHbIX MOXHO Aaxe OnTUMMU-
31poBaTb, C NMOMOLLBIO AOMNOSIHUTENBHBIX MHOEKCOB U MaTepuann3oBaHHbIX NpeacTa-
BJIEHUW, OTCYTCTBYIOLLNX B OCHOBHOM 6a3e OaHHbIX.

Kpome mMeTofda nepepadyv UesbHbIX XYpHarnbHbIX (PannoB rnocrne ux apxXuBMpoBaHUS,
npuMeHsBLLerocs B npeaplgymnx sepceusix CYB[ Oracle, pewenne Data Guard nosso-
naeT nepepadvy XypHanoB U3MEHEHUM CUHXPOHHO C 3aBepLUeHWEM TpaH3akLMn Ha oc-
HOBHOW 6a3e AaHHbIX. OTO NO3BOSMIAET NOCTPOUTL PELLEHME A1 aBapUMNHOro BOCCTaHO-
BNleHUA "C HyneBowr NoTepen gaHHbIX".

HoebiMn Bo3MOXxHOCcTAMM Data Guard CYB[] Oracle 10g, ssnsatoTtca pexum Real Time
Apply n unterpaums ¢ Flashback Database, a Bo BTopom Bbinycke aTon Bepcum CYB[] no-
fABMnacb OyHKUMS aBapuHOro aBTomMaTuydeckoro nepekntodeHuns (failover) - Fast Start
Failover.

Pexum Real Time Apply no3BonsieT npMMeHATb UBMEHEHUSI K pe3epBHOM 6a3e OaHHbIX
cpasy e nocre nx noslydyeHns ¢ ocHosHown B[, He [oXnOoasacb apxXmMBUPOBaHUA TEKYLLe-
ro XypHana Ha pesepsHor B[]. 3T0 obecneunBaeT onepaTUBHYIO CUHXPOHU3ALMIO pe-
3epBHON M OCHOBHOM 6a3 JaHHbIX U faeT BO3MOXHOCTb NOSIyHEHUS aKTyasibHbIX OTYETOB
B peanbHoM BpemeHu. Kpome atoro, Real Time Apply cokpawiaetr Bpems LUTaTHOroO
(switchover) n asapwuiHoro (failover) nepekntoveHns, MUHUMN3NPYSA BPEMS MAaHOBbLIX W
BHEMJIAHOBbIX NPOCTOEB CUCTEMbI.

Flashback Database MoXeT 6bITb MCNONb30BaHa Ansi 6bICTPOro “oTKkaTa” OCHOBHOM U pe-
3epBHON 6a3 AaHHbIX K 60nee paHHen TOYKe BPEMEHW, AN YCTpaHeHUs MocnencTsui
OLLMOOK MNosib30oBaTeNeN.

B cBoto o4vepenp Fast-Start Failover, ncnonssysa Real Time Apply n Flashback Database,
NO3BOSISIET OpraHN3oBaTb MOHUTOPUHT PaboTbl M aBapuUNHOE aBTOMaTUYECKOE NepeKIo-
YeHWe Ha pe3epBHYLO 6a3y OaHHbIX B crlydae nNpobsieM C OCHOBHOW. [pn 9TOM NpexHss
OCHOBHas 6a3a [aHHbIX, Nocsie TOro Kak CTaHOBUTCA AOCTYMNHOW BHOBb, aBTOMATUYECKM
BOCCTaHaBNMBaETCA N NpeobpasyeTcs B pe3epBHy0 6a3y AaHHbIX - 9TO NpegoTepaLlaeT
HEeo6X0AUMOCTb NEPECcO3[aHNs OCHOBHOWM 6a3bl fAaHHbLIX U OYEeHb ObICTPO BOCCTaHaBMM-
BaeT TpebyeMbii yPOBEHb 3aLLUMTbI CUCTEMBI.

C aTMMKM HOBbIMM BO3MOXHOCTSIMW TexHonorua Data Guard He Tonbko nomoraeT npo-
3payHo obecneyvnTb HEMPepbLIBHOCTL BM3Heca, HO M YMEHbLLAeT 3aTpaThl Ha ynpasneHve
ONns KOHUrypauum asapumnHoro BOCCTaHOBIIEHUS.

MoHUTOpUWHT, ynpasneHne n KoHgurypaumns mexaHnama Data Guard moxeT ocyLuecT-
BNATLCA KakK C NOMOLLbIO YA0OHOro rpaduyeckoro nHrepgenca Data Guard Manager, Tak
M C MOMOLLbIO MHTEpdIenca KoMaHOHOW CTPOKK. [ns nepekrnoyeHns paboTbl C OCHOBHOM
Ha pe3epBHyl0 6a3y AaHHbIX Nt060ro TMNa [OCTATOYHO OOHOro Lenyka mbiwm B Data
Guard Manager. Mogynb Data Guard Manager ynpoLuaeTt agMmHucTpaTopy 6a3bl AaHHbIX
3afiayv ynpasrieHus 1 conpoBoXAeHus pe3epsHon B[. Bnarogaps ynpoLeHuo Takmx
NPOLEeCCOoB, KakK LUTaTHOEe U aBapuHOE NepeksoyeHre, 3HaYnTENbHO CoKpallaeTcs Be-
POATHOCTb OLUMOOK.
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npen,OTBpaLl.I,EHVIe NMJIaHOBbIX NPOCTOEB

[naHoBble NPOCTOM MOTMYT HAHOCUTbL HE MEHbLUUIA yLLiep6 ang 6usHeca, YeM BHENsaHo-
Bble, OCOOEHHO ANA KOMMaHWA, Nosib3oBaTeNnn KOTOPbIX padoTatoT B pa3HbIX 4aCoBbIX
nosicax. Npu NpPoOeKTUPOBaHUM CUCTEMbI YPE3BbIHYaNHO BaXXHO MakCUMasibHO COKPaTUTb
npegnonaraemMble nnaHoBble NPOCToW. MNnaHoBbIE NPOCTOM CBA3AHbI C TEKYLLIMMM ornepa-
UMMM NO OB6CNYXUBAHUIO CUCTEMbBI, NEPUOONYECKMM CEPBUCHBIMU paboTamu, passBep-
TbIBAHWEM HOBbIX MOLLIHOCTEWN.

VIHTepHeT no3Bonui rnodanbHbii O6MEH AaHHbIMU, HO MOPOLMI HOBbIE MPOGNEMBI U
TpeboBaHUsA K UX JOCTYNHOCTU. B ycnoBusax, Korga nonb3oBatenu no BCEMy Mupy 06-
paLuarTcs K AaHHbIM 24 yaca B CYTKM, OKHA TEXHNYECKOro 06CnyXX1UBaHs CoKpalLlaroT-
Csl MpaKTU4eckn A0 Hyns. BpeMeHHbIX OKOH, Korga niaHoBble MPOCTON He BAUAIOT Ha
paboTy nonb3oBaTenen, 6osbLle He cywecTByeT. Ecnn o6bemM gaHHbIX B 6a3bl AaHHbIX
OYeHb BENUK, onepauum 06CNyXUBaHUS CTAHOBATCHA BecbMa ANUTENbHbIMU. BaxHo,
4TOObI NPOBEAEHNe 3TUX ornepaunin He BIUAINO Ha paboTy Nosib3oBaTeNien 3TUX AaHHbIX.

MpepoTBpalyeHne NPOCTOEB NPU U3MEHEHUMN AAHHbIX

CYB[ Oracle no3sonsieT NpoBOANTb MHOXECTBO CEPBUCHBIX ornepaunii 6e3 HapyLleHus
PYHKUMOHMpPOBaHUA 6a3bl AaHHbLIX U paboTbl nonb3osarenen. [lobaBneHve, nepecTpomn-
Ka 1 gedparMeHTauma MHOEKCOB MOXET OCYLLECTBIIATLCA OOHOBPEMEHHO C YTEHUEM U
N3MEHeHEeM 3TUX AaHHbIX MoNb30BaTenAMn. TOYHO Tak XXe MOXXHO OCYLLECTBIATL Nepe-
MelleHve, gedparMeHTaumio N U3MeHeHne CTPYKTypbl Tabnuu, gobasneHve, yaaneHne
N NnepenMeHoBaHne CToN6LOB, UBMEHEHUE NX TUMOB, N3MEHEHWEe NapaMeTpPOB XpaHeHUs
OaHHbIX 6€3 HapyLleHus paboTbl KOHEYHbIX Mofb30oBaTenen. XpaHuMble npouenypsl Ha
Java™ n PL/SQL™ mMO>XXHO 06HOBASATL onepaTuBHO, Npu atom Oracle ynpaBnseT BCeMU
B3anM03aBMCUMOCTAMU, obecne4mBasi npasuibHYO nHTerpaumo B B HoBbIX npouenyp
6e3 HapyLLeHusa paboTbl KOHeYHbIX nonb3osaTenen. B CYB[ Oracle 10g 371 BO3MOXHO-
CTU pacLuMpeHbl: Tenepb BO3MOXEH pPAd W3MEHeHWU Tabnuvubl 6e3 nepekomnunaumnm
XpaHUMbIX npoLenyp, CBA3aHHbIX C AaHHOW Tabnuuen.

C poctom 6a3 faHHbIX ynpasneHue M1 CTaHOBUTCH BECbMa TPYA0EMKMM. BO3MOXHOCTb
CEKLMOHNPOBaHUA Tabnuy 1 MHOEKCOB 6a3bl AaHHbIX MO3BONAET aAMUHUCTPaTOpaM Je-
nnTb 60NbLUMe Tabnuubl Ha 60Nee ynpaBisgeMble 4YacTu MeHbLUero pasmMepa. bonbLumH-
CTBO onepauui N UBMEHEHUIA CXEM MOXHO BbIMOSHATL 6€3 OCTAHOBKW MPUIIOXEHUI, a
CEKLIMOHNPOBAHWE MO3BOMIAET BLIMOSHATL onepaunn O6CNY>XXMBAHUA MO OTOENbHbIM
cekunsm. Kpome TOro, cekuMoHMpOBaHWE OaeT BO3MOXHOCTb 3HAYUTENIbHO YCKOPUTb
60/bLUMHCTBO OMepaumii 3a CHET pacnapannenmBaHus.

ﬂpyroe npenmyLecTsBo CeKUMOHMPOBaHUA - JloKannsauuna OownboK. BnuaHue Heuc-
npaBHOCTU, Hanpumep, c6osa mnu nospexXxpeHna HOCUTeNna AOaHHbIX, orpaHn4mBaeTcAd
CeKUunamMmn, KoOTopble HaxoaodaTCAa Ha noBpexaeHHOM Oucke. B pe3ynbTarte BOCCTaHOBJIE-
Hune Tpe6yeT0ﬂ TOJIbKO OIS 3TOr0 CEKLUMN. DTO YaCTO He TONbKO COKpallaeT BpeMA BOC-
CTaHoOBJIEeHUA, HO 1N MNMO3BOJNIAET COXPaHUTb pa6OTOCI'I0006HOCTb OCTallbHbIX UCMPaBHbIX
CekumMn Ha BpemMsa BOCCTaHOBJ1EHUA nospe>K,quH017|.

npeAOTBpaLl.l,eHVIe npocCTOEeB NpuU USMEeHEeHUsAX B cuctemax

Kaxpas HoBas Bepcusa CYB[ Oracle elle 6onee pacumpsieT NOAAEPXKKY ANHAMUYECKO-
ro PeKOHMUrypupoBaHus, NO3BONAA afanTaumio K U3MEHEHMAM Harpy3ky 1 annapaTHbIX
cpeacTB 6e3 npepbiBaHnsa obcnyxmneandma. CYB[ Oracle guHamuyeckn agantupyeTcs K
TakMM M3MEHEHUSAM B annapaTHbIX KOHUrypaumusx, Kak:

e no6aBneHne n yganexHue npoueccopos SMP-cepsepa;
e o6aBneHne n yaganexue yanos knactepa RAC;

e IHAMMYECKOe HapallMBaHMe U COKpaLLieHMe BbloeneHHbIX pecypcoB NamMsaT1, aBToMa-
TU4Yeckas HacTpoiKa pacrnpeaeneHus namaTi B npotecce paboThbl;
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e j06aBIeHVE U yaaneHne OMCKOB 6a3bl AaHHbIX 6€3 HapyLlleHus paboTbl nonb3oBaTe-
nen b[;

e riepemeLleHne annos OaHHbIX.

Bce 3T BO3MOXHOCTM CO3[al0T YCNOBUA ANA NepecTpOrKU CUCTEMbI C MUHUMASIbHBIMA
3aTpartaMmu 1 BblOeNeHUss pecypcoB Mo TpeboBaHUIO, YTO ABNSETCA PyHOAMEHTaNbHbIM
TpeboBaHMeM ans KoprnopaTtueHbiX Grid-cucTtem.

Oracle Database nogaepxusaet MoandukaLmio NPorpaMmmMHOro o6ecneyeHmnst, yCTaHoOBKY
nporpamMmmMHbIx 06HOoBNeHu (patches) Ha yanbl cuctembl Real Application Clusters (RAC) B
YyepepgyroLeMcs pexrme 6e3 nepepbiBOB B 06CITy)XUBAHUM KOHEYHbIX Nofb3oBartenen. B
3TOM cnyvyae OGHOBSIEHUSA YCTaHABIMBAKOTCA NOCNEeA0BaTENbHO HA KaXdbIv y3en KnacTe-
pa, B TO BPEMS KaK Opyrue yarbl MPogoKatoT BbINOSHATE 06CNY>XUBaHWE Monb30BaTeN1en.
V3ribl ¢ 06HOBMIEHHBIM NPOrpaMmMHbIM 06ecrnedYeHNeM MOryT 6bITb HEMeOJIEHHO BKIHOYEHbI
B paboTy Knactepa HapaBHe C y3namu, TpebyoLwmMn Taknx OOHOBIIEHWU.

Kpome 3TOro npu Mcrnonb30BaHWWM NOrMYecknx pesepBHbix 6a3 paHHbix Oracle Data
Guard, paspaboTaHa MeTOLOSOrMs, KoTopasi NO3BONSET NPON3BOAUTL CYLLIECTBEHHbIE
N3MEHEHUNS B CUCTEME NPaKTUYECKM 63 OCTAHOBKU B 06CNy>XmBaHuu. og cyLiecTBeH-
HbIMW U3MEHEHMAMU Noapa3yMeBaroTca paboTbl MO UBMEHEHUIO COCTaBa U KOHurypa-
LU1K1 annapaTHOro U NporpaMMHoOro obecne4veHus, a Takxe mogepHusaumm sepcun CYb[
TpebyroLnX 3HaYNTENbHbIX U3MEHEHUI B crioBape 6a3bl OaHHbIX.

Bnarogaps aton TexHonoruu, Oracle ycTpaHaeT Heo6XOoAMMOCTb MiIaHMPOBaHUA OKOH
TEXHUYECKOro 06CMyXMBaHUA, KOTOpble agMUHUCTpaTopbl B BbigensaoT ans agMuHm-
CTpaTMBHbIX Onepauui, n co3fgaeT YCrnoBUSA NS KPYrfoCYyTOYHOro (OYyHKLUMOHUPOBaHMUSA
KOPNopaTMBHbIX CUCTEM.

OnTumanbHble meToauku Apxutektypbl MakcumanbHon FOTOBHOCTH
(MAA - Maximum Availability Architecture)

OnTnmanbHble 3KcnnyaTauMoHHbIE METOAUKM - KIFOYEBOW (DAaKTOP A5 YCNEeLIHOro pas-
BepTbiBaHUA IT-nHpacTpyKTypbl. OOHOM NULLL TEXHONMOMMU HEAOCTATOYHO. ApXMTEKTYpa
Oracle Maximum Availability Architecture (MAA) npeactaBnsieT co60m NPOBEPEHHYHO LUA6-
NIOHHYIO apXUTEKTYPY ANA MOCTPOEHUsI CUCTEM BbICOKOW roTOBHOCTU. [Npepnpuatus, no-
CTPOMBLLNE apXMUTEKTYPbI CBOMX CUCTEM, PYKOBOACTBYACL MeToankamn MAA, yéegunuce,
YTO 3TO AaeT BO3MOXHOCTb ObICTPO 1 3OPEKTUBHO cO34aBaTth U pasBepTbiBaTh NPUIOXe-
HWs, oTBe4aloLme TpeboBaHnaM 6usHeca K ypoBHIO rotoBHocTn. Metogmkn MAA Bkrito-
4aloT KOHKPETHble peKOMeHZauuu Nno MPOeKTUPOBAHMIO N KOHpurypauum, npoLuefiine
TLaTeIbHbIA aHann3 1 NpoBepky Ha obecrneyeHne oNTUMasnibHON rOTOBHOCTU U HAOEXHO-
cTn cuctembl. B metogmkax MAA paccmatpuaroTcs U Nogpo6bHO m3naratTcsi BONpPOChI
COBMECTHOIO MCMoJb30BaHUs KItoyeBbIx Bo3amoxxHocTelr CYB[ Oracle ans o6ecneyveHus
BbICOKOM roTOBHOCTH, BKNtovasa Real Application Clusters, Data Guard, Recovery Manager
n Enterprise Manager. B H1X Takxe 3aTparmsaroTCs BOMPOCHI HACTPOWKMU N UHTErpaumm
OPYruX KPUTUYECKN BaXKHbIX KOMMOHEHTOB CUCTEM BbICOKOW FOTOBHOCTU, BKIHO4asA CepBe-
pbl, YCTPOMCTBA XpaHEHUs1 aHHbIX, CETeBOE 060pyLOBaHME U CEPBEPbI NMPUIOXEHNIA.

PykoBogcTBO rno ontumarnbHbiM MeTogukam MAA NOCTOSIHHO COBEPLLUEHCTBYETCH, B KOM-
nnekte gokymeHtaumm CYB[ Oracle 10g ecTb CCbINKM HA COOTBETCTBYIOLLME LOKYMEHTbI
C onncaHmem MeToauk. [MpnbnuantTenbHble BpeMeHa MPOCTOEB MpU CRnefoBaHUM PeKo-
MeHOauusam n metogukam ApxutekTypbl MakcumansHon ToTOBHOCTM npuBedeHbl B Ta-
6nuuye.1 n Tabnuue.2.

Kak knoyeBasa coctasnawowas IT-nHdppactpyktypel, CYB[ Oracle npegoctasnset
PYHKLUMOHANbHbIE BO3MOXHOCTU N MHCTPYMEHTasIbHble CPeACTBa Onsa obecrnedyeHmsa ao-
CTyna K AaHHbIM U BbICOKOW FMOTOBHOCTM XU3HEHHO BaXXHbIX MPUIIOXEeHUn. B cBOO o4e-
penb, nogaepxka Grid-TEXHONOrM rapaHTUpyeT COKpallleHe 3aTpaTt Ha pas3BepTbiBa-
HWe 6a3bl fJaHHbIX U ee afganTauuio K MeHsoWMMCs NOTPeBHOCTAM 6usHeca.
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Ta6nuua 1. Bpemsi BocCTaHOBIEHUS NPU HEMJTAHOBbIX NPOCTONAX

Bpems npocTos npu
cnepoBaHumn
pekomeHpauuamv MAA

MpuuuHa npocTos TexHonorumn

CuctemHbIi c60M HeT npocTosi Real Application Clusters (RAC)

Automatic Storage Management

C6o1 ycTponcTBa XpaHeHus (ASM)

HeT npoctos

Ownbka YenoBeka < 30 MUHYT TexHonorum Oracle Flashback

TexHonormsa Hardware Assisted
Resilient Data (HARD) - ecnu
AOCTynHa

HeT npoctosi
lMoBpexaeHne OaHHbIX

< 30 cekyHn Oracle Data Guard

Bbixofg 13 cTposi LeHTpa

06paboTKN LaHHbIX

< 30 ceKyHp

Oracle Data Guard

Ta6nuua 2. Bpems nepepbiBa B O6CNYXWBaHUM NPU NNaHOBbIX

npocTosax

MpwvynHa npocTos

CucteMHble N3MEeHeHUs!

Bpems npoctos npu
creaoBaHUU
pekomeHaaumam MAA

HeT npocTtos

TexHonorum

[OuHamu4yeckas agantaums K
HOBbIM CMCTEMHbIM pecypcam

CuctemHble
U3MEeHeHuns — Sf;%':ﬂl?“m Ha YPOBHE et npocros RAC
YyepegymoLumecs
06HOBIIEHNS
O6HoBneHns knactepa  OT HECKOSIbKUX CEKYHO
nnu Ha yposHe LIO 00 5 MUHYT Data Guard
O6HOBMNEHMA ONCKOBbIX Her npocTos ASM

YCTPOWCTB XpaHeHus

[MpocTble 06HOBMNEHUSA
no e

[NakeT o6HOBNEHUA UNn
n3meHeHue sepcuu NO
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Mwurpaums Ha gpyryto
nnatcopmy

MN3aMeHeHus gaHHbIX
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U3MeHeHus
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BO3MOXHa

MepeHocnmasn B/,
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4. MocTpoeHne MHGPOPMALMOHHBIX CUCTEM C MOBbILLUEHHbIMU TPE60BaHUAMMU
no 6e3onacHOCTU U 3awmTe MHpopmaumm

Mog wHgopmMaunoHHOM 6e30MacHOCTLIO NMOHMMAEeTCA 3alUMLLEHHOCTb MHopMaLMn t
noggepXxvearLlen ee MHAPPACTPYKTYpbl OT JOObIX Cry4arHbIX WU 3N10HAMEPEHHbIX
BO3LENCTBUN, PE3YNbTaTOM KOTOPbIX MOXET ABUTLCS HAHEeCeHWE yLepba camor MHAOop-
Mauuu, ee Bnagenbuam unv nopaepXxuearollen nHgpactpyktype. 3agaqm mHgopma-
LIMOHHOM 6€30MacCHOCTM CBOOATCA K MUHMMU3aLUMK yLLepba, a TakxKe K NPOrHO3MpPoBaHmIo
N NpeLoTBpaLleHnto Takmx Bo3gencteuii. OT TOro, HACKOMbKO COBPEMEHHA W HagexHa
cuctema obecneveHns MHPOpPMaLMOHHOM 6e30MacHOCTH, 3aBUCUT HE TOSbKO YCreX KOH-
KPETHOM KOMMaHuUU, HO U HOopMasnbHOEe (PYHKUWMOHMPOBaHWE LENbIX OTpacren npombi-
LNeHHOCTW. o3ToMy Ha COBPEMEHHOM 3Tane pasBUTUSA MHPOPMALNOHHbBIX TEXHOSOMMI
noacucteMbl MMM OYHKUUN 3aLLNTbI SBASAOTCA HEOTbEMSIEMOW YaCTbiO KOMMSIEKCOB MO
06paboTke MHopMaLMK.

Mpn cos3pgaHmMm cucteMm MHPOPMaLNOHHON 6€30MacHOCTUN BaXKHO HEe YNYCTUTb Kakux-u-
60 CYLLECTBEHHbIX aCneKkToB - B 3TOM Cllydae NpUMeHIeMON MHPOPMALMOHHON TEXHO-
normm 6ygeTt rapaHTMpoBaH HEKOTOPbIN MUHMMASbHbIN (6a30BbIN) YPOBEHb MHKOPMA-
LIMOHHOM 6€30MacHOCTMU.

BasoBbIi ypOBEeHb MH(POPMALMOHHOM 6€30MacHOCTM npegnonaraeT YnpoLLEHHbIA NOAX0A
K aHanu3y pUCKOB, Mpv KOTOPOM paccMaTpuBaEeTCs cTaHdapTHbIM Habop pacnpocTtpa-
HEHHbIX yrpo3 6e30MacHOCTN 6e3 OLIEHKN BEPOATHOCTEN 3TUX Yyrpo3d. [ina HenTpanusaumm
Yrpo3 NpPUMEHAETCSA TUMOBOM KOMIIIEKC KOHTPMEP, a BONPOoChl 9PHEKTUBHOCTU 3aLLUNTHI
B pacyeT He 6epyTca. [1ogo6HbIM Nogxon NpuemMsem, ecrii LEHHOCTb 3alumLlaeMblX pe-
CYypCOB B A@HHOW OpraHn3aumm He CIULLKOM BbICOKaA.

O6ecneveHne 6a30BOro YpoBHA WMHGOPMALMOHHOM 6e30nacHOCTU npegnonaraeT
onpepfeneHHyo nocnegoBaTesibHOCTb OEWCTBUMA. B nepByto o4vepenb peyb upgetr ob
onpegeneHnn nNonnTUKN MHPOpPMaLMOHHOM 6e30MacHOCTU, Tak Kak 6e30MacHOCTb Ha-
YMHAETCA He C anropuTMOB LUMKPOBaHMUS, MEXCETEBbLIX 9KPAHOB WM COBEPLLEHHbIX
TEXHOSMOMMN ayTeHTUdMKaumm, a ¢ NPoayMaHHOM U SICHOM MOSIMTUKU. B Hen JOMKHbI
ObITb OnpefeneHbl pasgesbl, OTHOCALLMECS K BOMNpocaM ayTeHTudukauum, obecnede-
HUs goctyna n ayguta. CyllecTByeT npsmas 3aBMCUMOCTb MexXay noanTukamm 6e3o-
nacHoCcTn, obecnevyeHnem 3awuTbl MHOPMaUUM N OaHHbIMU. HEBO3MOXHO co3faTb
abCcontTHO 6e3onacHyto cuctemy ¢ 3awmuieHHon Ha 100 % mnHdpopmaumen. 3ta 3aga-
ya, Kak n nbas gpyras, npegycmaTtpusaroLan JOCTUXEHNe 4ero-nmbo ngeansHoro,
He paspewunma. BosHukaeT Heo6xogMMOCTb B Noucke 6anaHca Mexay yao6CTBOM U
NPOCTOTOM UCMOMb30BaHUA, NPON3BOAUTENIBHOCTLIO U 3aLLMLLIEHHOCTLIO NPOEKTUpye-
MOW CUCTEMBI.

B cny4yasx, korga HapyLueHve pexumMa nHgpopmaunmoHHom 6e30nacHOCTM MOTyT MoBJeYb
TSXKenble NoCcrefcTeus, 6a30BOro YPOBHA OKas3blBaeTCcd HepocTtatoyHo. Heobxogummo
cthopmynupoBaTtb LOMNONHUTESNbHbIE TPebOoBaHWUs, ONMpefennTb LIEHHOCTb PEeCypcoB, K
cTaHgapTHOMY Habopy J06aBuUTbL CMIMCOK Yrpo3, akTyasbHbIX S KOHKPETHOM nHopMa-
LIMOHHOM CUCTEMBbI, OLIEHUTb BEPOSATHOCTb Yrpo3, onpenenntb ya3BMMOCTb pecypcoB. Bece
nepe4mcrieHHble Lwaru rno noBbILLEHNIO YPOBHA 6€30MacHOCTU CUCTEMbI [OSKHbI OCHOBbI-
BaTbCA Ha PYHKUMOHANbHbLIX BO3MOXHOCTAX NpeanonaraembiX K UCMONb30BaHUIO Npo-
rpamMMHbIX CPefCcTB.

B yacTHOCTW, Npy NOCTPOEHNN MHPOPMALIMOHHBIX CUCTEM C MOBbILLUEHHLIMU TPEOOBaAHUS-
MW o 6e3onacHocTn Ha ocHoBe CYB[] Oracle uenecoo6pa3Ho MCNob30BaTb BEPCUIO
Enterprise Edition n psag ee cneumanbHbiX ONUUKA, NPeaoCcTaBfsioWmMX pa3paboTynkam
BO3MOXHOCTb UCMNOJSIb30BaTb KOMMJIEKCHbIE TEXHONOMMYECKNE PELLIEHNS NO 3aLUmTe WH-
dopmaumm ¢ y4eToM UMEeKLLMXCA Yrpo3 6e30MacHOCTU Kak CO CTOPOHbI BHELLHUX, TaK U
BHYTpPeHHUX (inside) HapyLumTenen.
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Pa3paboT4mku MOryT ObITb YBEPEHbLI B 6€30MacHOCTU AaHHbIX, eCIM CMOryT 06ecneyunTb
pelleHve Tpex npobriem rnepefavv OaHHbIX: KOHPUOEHUMANbHOCTb (OaHHble LOJKHbI
ObITb HAOEXHO 3aluMdpoBaHbl), LENOCTHOCTb (OaHHble rapaHTUMPOBAHHO HE AOSKHbI
ObITb U3BMEHEHbI TPETLUM NULIOM) M ayTEHTUYHOCTb (HageXXHasa NpoBepka Toro, YTo AaH-
Hble NOMy4Y€eHbl OT NPaBUIBHOrO UCTOYHMKA).

LWWncdposaHune

[aHHble, nepefaBaeMble Yepes3 CeTb, MOTYT ObiTb «MOACAYLLAHbI», UCKaXeHbl (nogme-
HeHbI) UK 6bITb NOABEPrHYThI APYrMM BUOAM atak npu 3f10HaMepeHHbIX OENCTBUAX Ha-
pywwutenen. [na npegoTBpalleHs HeraTMBHOrO BO3AENCTBUS HA AaHHblIE CO CTOPOHbI
HapyLumMTens, AaHHble LenecoobpasHo LnposaTtb, 0CO6EHHO, Koraa cepsep npunoxe-
HWIW pacnonaraeTca 3a npegenamm 6e30ornacHom 30Hbl CETU U AaHHble MOryT ObITb MOA-
BEPrHYTbl HEKOHTPOIMPYEMOMY BHELLIHEMY BO3LAENCTBUIO.

[pyrown yrpo3on, cesa3aHHOM C o6ecnevyeHnemM KOHPUAEHLMANbLHOCTN OaHHbIX, ABSIOTCA
crny4Yan HeCaHKLUMOHMPOBAHHOIO A0CTYNa K (OU3MYeCKUM HOCUTENSAM MHopMaumm (npu
nepepave HeucrnpasHbIX HOCUTENEn C MHpopmaumen B PEMOHT, NPU HECAHKLMOHUPO-
BaHHOM [OCTyNe K pe3epBHbIM KOnuam 6a3 AaHHbIX). Kak 1 B criyvae ¢ nepegaden oaH-
HbIX MO CETU, AaHHbIE NPU 3anncK Ha PU3NYECKNN HOCUTENb MHGYOPMAaLMK Tak Xe Lerne-
CO06pa3HoO LWKndpoBaThb.

JononHutenbHas 3awmra OaHHbIX MOXET ObiTb AOCTUrHyTa 3a CYeT WUCMOoSib30BaHuA
«Mpo3payHoro» wmndpoBaHnsa gaHHblx (Transparent Data Encryption B coctaBe onuum
Advanced Security), korga wmdpoBaHne NpUMEHSETCA ANna BblOpaHHbIX CTON6LOB Ta-
651U, cogepXxalmx Hambonee KpUTUYHYIO MHopmauuio. B aTom cnyyae, korga nosib-
30BaTenn BBOAAT AaHHble, cepBep 6a3bl AaHHbIX NPO3PaYHO UX LUMMPYET N COXPaHAET B
ctonéue. TOYHO Tak Xe, Korga nonb3oBaTeny BblOUpalT 3TOT cTonbeL, cepeep 6asbl
JaHHbIX aBTOMaTU4eCKn pacLumpoBbiBaeT ero. Bece o910 genaetca 6e3 Kakoro-nméo ms-
MEHeHUs Koga NpUoXeHus - npo3padvHo. JaHHble lWndpyroTcsa nepes 3anucbio Ha u-
314ECKUN HocUTeNb MHAOpPMaLmn N paclndpoBbLIBATLCA NMPU YTEHUU C Hero. Tem ca-
MbIM UCKITIOYAETCA HenpeaHamMmepeHHoe (Npu yTepe HOCUTENsa Unu Npu ero nepegade B
PEMOHT) pasarnawleHve KoHuaeHumansHon nHgopmaummn. B cnydae Kpaxu pe3epBHbIX
KOMUKM Nony4nTb JOCTYN K MHOpMaLuM B NpuemsieMble CPOKM 6e3 Kioya, KOTOpbIM OHa
Obina 3awmdpoBaHa, He NPeAcTaBNAETCA BO3MOXHbIM.

MommMo «npo3payHoro» wmdposaHus nonb3osarenn CYB[ Oracle 10g moryT peanuso-
BblBaTb CBOM METO/bI LUMGPOBaHMSA, UCMONb3Ys OYHKLMM 1 NpoLenypbl, KOTOPbIe OOCTYMHbI
BO BcTpoeHHoM nakete DBMS_CRYPTO wnu naket DBMS_OBFUSCATION_TOOLKIT, B
KOTOpbIX MpegnaraeTcad COBOKYMHOCTb (DYHKUMOHANbHbLIX BO3MOXHOCTEN nakeTa
DBMS_CRYPTO. VimeHHO ero pekomeHayeT ncnonb3osartb koprnopauus Oracle.

MockonbKy 6e30MacHOCTb 3aluMdPOBaHHbIX AaHHbIX 3aBUCUT OT CITOXXHOCTM Nogodopa Kiko-
Yya, TO BbI6OP HaAnexallero Kfo4a - rnaBHbIv LWar B npouecce wmdpoBaHus. Koy mo-
XeT ObITb 0ObIM 3Ha4YeHNeM AaHHbIX Thna RAW, HO ecnn OHO BbIGpPaHO He A0CTaTOYHO
Crny4anHo, 3MoyMbILLNEHHUK 6yAeT B COCTOAHMM yraaaTh Koy, KoYy He MOXET 6bITb, Ha-
npuvMep, MMEHEM BalLero JOMaLLHEro XMBOTHOrO UM Ballen [aTton poXAeHUs; 31O Oof-
XHO 6bITb AENCTBUTENBHO Cly4varHoe Ymcno. CryyanHble Ynicna, oTBevaroLLme nocTaBneH-
HbIM TPeBOBaHWAM, MOIYT FeHepUPOBaTLCS C NOMOLLBIO BCTpoeHHoro naketa DBMS_RAN-
DOM, Ho Heobxoaumas KpunTorpauyeckn CToMKasa reHepaums cryYaviHblX Yncen OCTu-
raetcs ucnonb3osaHnem gyHkumMn RANDOMBYTES B nakete DBMS_CRYPTO.

OOHUM 13 BaXKHENLLIMX BOMPOCOB LUMGPPOBAHUS ABMSIETCA HE FreHepaLms KIo4en unm nc-
nonb3oBaHne PYHKLMIA NakeTa, a ynpasneHne knodamu. OgHM 1 Te Xe KIoYU UCMoSb-
3yl0TCA ANs LUNKOPOBaHNA U OeluMdppoBaHUs AaHHbIX, MO3TOMY UX HY>KHO HAOEXHO OX-
PaHsaTb, YTOObI 3aLUMTUTL AaHHble. B TO )Xe caMoe BpeMsi MPUOXEHUS U NoNb30BaTeNu
LOSDKHbI MMETb AOCTYN K Kto4am, H4To6bl AelundpoBaTth faHHble 4S9 HOPManbHOro mc-
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Nonb30BaHUA. JTa Npobiema peLlaeTcs BbIGOPOM MecTa XpaHeH s Knoyen n obecrede-
HWEM rapaHTui, YTO OHW 6yayT OOCTYMHbI TONbKO 3aKOHHLIM nosfib3oBartensam. [Ansa xpa-
HEeHUA KITlo4a CyLLeCTBYyeT HECKOJTbKO BapmnaHToB: B 6a3e AaHHbIX; B DanioBOn CUCTEME;
y nonb3oBarens.

O6ecneyeHne U KOHTpPONb gocTyna

B ocHoBe pernameHTauumn goctyna kK gaHHbim B Oracle nexut naponbHas 3awmra. B Ha-
néonee pacrnpocTpaHEHHOM cry4ae ana padoThbl C AaHHbIMU B CBOEN CXEME MONb30Ba-
Tenb Oracle 06a3aH ykasatb naponb. OgHako naposfib Nofb30BaTeNs - BCEro-HaBCcero
OLMVH 3LUENOoH 3awmThbl. 1o BBEAEHHOMY Naposiko cucTemMa MOeHTUOMUMPYET Nonb3oBa-
Tens n onpegensieT CNUCOK JOCTYMHbIX €My NMOSIHOMOYUA Ha OENCTBUS B CUCTEME NO 06-
paboTKe OaHHbIX.

Ponu - nmeHoBaHHbIe rpynnbl Npas Nonb3oBaTtenen Ha 06paboTKy AaHHbIX. OHU BaXHbI
ON9 KOHTPONsA, yyeTa M cucTeMatmaaumm MNoSIHOMOYMI nosb3oBartenen. NpumeHeHue
CBOWCTB pOfn (BOSMOXHOCTb «aKTUBMU3NPOBATb» U «OTKMKOYaTh» POSfib U BOSMOXHOCTb
MMEeTb COGCTBEHHbIN Naposib) B COBOKYMHOCTU U MO3BOMISIET OpraHM30BaTb BTOPOM 3Lue-
JIOH MapoJSibHOM 3alUnTbl O6LEKTOB, XpaHUMbIX B 6a3e. [na 3Toro Hago fvb BblgaTb
nonb3oBaTesNio NPUBUIIENMN HE HaNPsMYHo, a Yepes PoJib.

B HekoTOpbIX NPUKNaAHbIX CUCTEMAX, MCNONb3YETCA NPaKTUKa «pa3aBOEHHOr0» Nnaposns.
MoaKNiYNTLCA K CUCTEME MOTYT LWL OOHOBPEMEHHO ABa (PU3MYECKMX Nnua: OAWH
3HaeT OfHY 4YacTb Naposns, a A4pPyron - opyryto. XoTs BePOATHOCTbL CroBopa OBOMX OCTa-
€TCS, PUCK HECAHKLMOHMPOBAHHOIO JOCTYNa CyLLECTBEHHO CHMXaeTcs. ELle ogHo cBOm-
CTBO, MNOBbILLAloLLee NOTPebUTeNbCKOE Ka4eCcTBO PoNnn, 3aknoyaetcsa B Tom, 4To Oracle
No3BOSISIET BBECTU ANA POSieN BHELUHee ynpaBfieHue, Koraa BKN0YaTbCa WY BblKIOYa-
TbCA OHW CMOrYT OMepaunoHHOM CUCTEMOWN UK CNy>X60M UMeH. HanonHeHne xe ponu
nosIHOMo4YMAMMK (MpaBamMu coBepLuatb gencteusa B B1) B no6om cnyyae perynupyertcs
BHYTpY 6a3bl faHHbIX.

Opyrum npakTuyeckum cnocobom opraHu3auumn [OOMNOSIHUTENbHOW 3aluTbl SBNSETCs
NpUMeHeHne oTHyXaaeMblX HocuTenen nHpopMaLmm, UCNonb3yemMbiX onsa naeHtTudunka-
unn. OgnH 13 Nonb3oBaTenen XPaHUT, COBCTBEHHO, OTHY)KAAEeMbI HOCUTENb MHAYOPMAa-
Lmn (don3nyeckoe YCTPOUCTBO), Apyrom - 3HaeT PIN-Kog akTnBaLmm 3TOro ycTponcrea B
cucTeme.

OpnHom 13 BaXxHbIX MPO6IEM ABNSETCHA OpraHm3aunsi KOHTpons 60sbLIoro Yucna 6a3 gaH-
HbIX B MIHPOPMAaLIMOHHLIX cuctemax. MeTon co3gaHnsa oTaenbHon 6a3bl AaHHbIX OS5 KaX-
JOro aK3emnnsipa NpUIoXKeHUs BedeT K HeoO6XOOUMOCTM NOKaNbHOrO COMPOBOXAEHUS
OaHHbIX N O4€Hb YacTO K HEHY>XHOW CMOXHOCTWU Ans agMuMHUCTpaTopa 6a3 AaHHbIX. J1o-
KarnbHble 6a3bl JaHHbIX LEenecoobpas3Ho 06beamHATL B OOHY W, XenaTefibHO, YTo6bl Npu
3TOM MPUNOXEHUS OCTaBannMCb 6e3 U3MEHEHUN. PelueHne nogo6HoM 3agadm gOCTUraeT-
CS C MOMOLLbI0 MeEXaHn3ma BUPTYasibHbIX YacTHbIX 6a3 gaHHbIX - Virtual Private Database
(VPD). C ero ucnonb3oBaHnem obecrnevmBaeTcs BO3MOXHOCTb MNOAAEPXKUBATL pas3nuny-
Hbl€ NONIMTUKK 6e30nacHOCTU AN pas3nuyHbix Tunos SQL-onepatopos. Hanpumep, MOXx-
HO NMO3BOJISATL NONb30BATENO MU3BJEKaTb BCE 3anncu B Tabnuue 3akas3dmkoB, HO paspe-
LaTb O6GHOBMIEHME TOSBKO TEX CTPOK, KOTOpble eMy NpuHagnexar. OnpegeneHve nonmTuK
6e30nacHOCTK, a 3aTeM Ha3Ha4YeHne Habopa NoONNTUK AN Tabnuy, NPUBOAUT K NPUHYaN-
TEeNbHOMY NPUMEHEHMIO NpaBn 06paboTKM AaHHbIX, KOTOPbIE AENCTBYIOT HE3AaBUCUMO OT
NPUNOXEHUSs, UCMOMb3YEeMOro KIIMEHTOM Ans [ocTyna K uHdopmMaumm (gaHHble U Cpea-
CTBa MX 3aliuTbl pa3meLLleHbl B 6a3e AaHHbIX). B utore KnMeHT nmeeT BO3MOXHOCTb Ma-
HUNYNMPOBaTb TONbKO TEMU LAaHHLIMW B 06beauHEHHON 6a3e, AOCTYN K KOTOPbIM OH UMEN
B nokanbHon 6ase. HavmHas ¢ Bepcum CYB[ Oracle 10g npepoctaBnseTcs BO3MOXHOCTb
ynpaenaTb NpaBammn JOCTyrna nofb30BaTens He TONbKO Ha YPOBHe CTPokK - Row Level Se-
curity (RLS), HO n Ha ypoBHe cTon6uos Tabnuy, gaHHbix - Column Level Security (CLS).
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Takum 06pas3oM, BUPTYyasbHble YacTHble 6a3bl AaHHbIX C AeTalNbHbIM KOHTPOSIEM JOCTY-
na v 3almLLEHHbIMU KOHTEKCTaMM NPUNOXEHUI AT BO3MOXHOCTb 06ecneynTb B Op-
raHM3aumsx 3awmnTy gaHHbIX. OHM rapaHTUpPYHOT, YTO, HE3AaBMCUMO OT TOr0, Kak nosb30-
BaTenM nosy4varT OOCTYn K AaHHbIM (4epe3 MNpusioXeHue, reHepaTop OTYETOB WM
SQL*Plus), npuHyantenbHo 6yneT noanepXuBatbCs ogHa M Ta Xe NonuMTMKa ynpasne-
HWsi 4OCTYNoM. BupTyarnbHble YacTHble 6a3bl faHHbIX B NPUIIOXEHUAX, HanpuMep, oTae-
na KagpoB MOryT Cnoco6CTBOBaTb peanuaaumm CroXHbIX NpaBus JOCTyna K 3anucam
cnyxawmx. BupTtyanbHble YacTHble 6a3bl AaHHbIX TakXe AalT BO3MOXHOCTb CHU3UTb
CTOMMOCTb pa3paboTku, T.K. cpeacTBa obecrnedeHns 6e30nacHOCTN pa3pabaTbiBatoTcs
OLMH pa3 B CepBepe AaHHbIX, @ HE B KaXO0M NPUTOXEHNN, KOTOPOE obpallaeTcs K AaH-
HbIM. Kpome Toro, BMpTyasibHble YacTHble 6a3bl OAaHHbLIX MOMOralT 06beAUHATb Hec-
KONMbKO 6a3 AaHHbIX B 0OHY 6€3 MU3MEHEHUS KIIMEHTCKOrO NPUIOXEeHNs, YTO AenaeT Bo3-
MOXHbIM nepexof K 60nblNM cepBepaM, C 60nbLUer HALAEeXHOCTbIO U CTPYKTYPOW,
obecne4vnBaroLLen BbICOKYHO 3aLULLIEHHOCTb U AOCTYMHOCTb.

MexaHuam VPD B Oracle no3sonseT pernameHTMpoBaTtb JOCTYN K YacTaMm Tabnuubl.
HaunHas ¢ Bepcum 8.1.7 B Oracle nosBunocb gpyroe cpencteo, Label Security
(OLS), koTopoe TexHun4eckn onmpaetcsa Ha VPD, HO peann3yeT noaxopn, U3BECTHbIN
B MHPOPMALMNOHHBLIX TEXHOMOMMAX MO Ha3BaHWEM «MaHOaTHOro ynpasfeHus [o-
CTYNOM», PErynnpyoLwmm B JaHHOM Cfly4ae AOCTYn K OTAeSIbHbIM CTpokam Tabnuy,
pa3HbiM KaTteropusm nosnb3oBartenen. Peanusaumnsa cootsetcTteyeT ISO/IEC 15408
Common Criteria. Label Security noctaesnsetcsa kak onuusa Oracle Database Enter-
prise Edition.

Mpu mcnonb3oeaHum OLS kaxpgas cTpoka 3aluuiaemMon Tabnuvubl nomevaeTtcs crne-
unanbHOM METKOM, AomnycKatoLLer BNOCNeACTBMM U3MeHeHMe. [onb3oBaTensam BblgaeT-
CA pa3peLueHne paboTtaTb CO CTPOKaMM, MOMEYEHHBIMW TONbKO ONPeaeneHHbIMU MeTKa-
mu. Mpwn pas6ope 3anpoca K Tabnuue CYB/[ BbINOAHAET NPOBEPKY OObIYHbIX MOSIHOMO-
4y goctyna (BblgaBaemblx KomaHgon GRANT), a npu BbINONHEHUN 3anpoca oTuIb-
TPOBbIBAET M3 TabnuLbl TOMbKO CTPOKM CO 3HAYEHUSMU METOK, paspeLUeHHbIMU OS5
nonb3oarens. B KOHe4YHOM cyeTe CTPOKM A5 HEro He NpeAHa3Ha4YeHHbIe Nosb30BaTesb
HEe CMOXET HN YBUAETb, HA M3MEHUTb. ITO Hanbonee NPOCTOM CNOCo6 opraHM3aunn 3a-
LWNTbI MHpOpMaLMK NpU MaHAATHOM yrpaBfieHUn AOCTYMOM.

BaxHbIM pas3ButMEM SBMSETCA BO3MOXHOCTb hopmMupoBaTb METKY [octyna 6onee
CIIOXHbIM NyTeM (CoCTaBHasA METKA), HEXENM YEM Ha OCHOBE TOJIbKO YPOBHSA KOHPNOEH-
LumanbHOCTM nHdopmMaumn. B coctaB METKM MOXHO BKOYaTb eLle KOMMNOHeHThbl: Pasae-
Nbl faHHbIX (compartment), No3BonalOLLME CrPYNNMPOBaTh AaHHbIE MO KaTEropmsiM ¢ 06-
LM PEeXUMOM J0CTyna, Hanpumep «afAIMMHUCTPaTUBHbIE AaHHbIE», «(PUHAHCOBbIE AaH-
Hble», «OnepaumoHHble AaHHble»; [pynnbl 6e30nacHOCTU nosib3oBaTtenen (security
groups) MNo3BONSAKOLLME CrpynnUMpoBaTth Mofb3oBaTener aHHbIX Mo NPUHLMMIY O6LLMX
npasun 4OCTyna, HanpuMmep «rnaBHOE YNpaBlieHNEe», «0XXHOE OTAENIeHUE», «CEBEPHOe
oTaeneHve», «npegnpuatne X», «npegnpuatne Y». B oTnvyme OT pas3genoB AaHHbIX
rpynnbl Nonb3oBartenen MoryT (oopMmMpoBaTh APEBOBUAHYO NOAYMHEHHOCTb. HaunHas ¢
Bepcun 10.1 nHopmaumnio 06 ypoBHAX, pasfdenax AaHHbIX W rpynnax nonb3osartenen
cTano BO3MOXHbIM nomeLlatb B cepsep nmeH OID/LDAP, 4TO CywecTBEHHO ans LieHHO-
CTM camoro nogxoga. B otnnume oT NpoCTbIX METOK, COOTBETCTBYHOLLMX YPOBHAM KOH-
domaeHumnanbHOCTU MHdOpMaLUUK, COCTaBHbIE METKU UMEIOT 60Jiee CNoXXHble npasuna
ynopsgodeHnsa n obecrneymBatoT 60MbLUYH0 YHKLMOHANIbHOCTb CUCTEM 3aLUUTbl MHGOP-
Maumn.

Ona yno6ctBa pa6otel ¢ VPD n OLS B coctaB nporpammHoro o6ecnedeHus Oracle
BKItoyeHa nporpamma Policy Manager ¢ rpadpmyecknm nHTepgencom.

BaxHoe 3HayeHne nmeeT 3alumTa MHopMaumMm agMUHUCTpaTMBHbIMKM MeTofamu. K Ta-
KUM MepaMm 3alLnTbl MOXHO OTHECTU OPraHuM3aLMOHHO-TEXHUYECKUE U OpraHM3aLMOoH-
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HO-NMpaBOBble MEepPOonpPUATUA, OCYLLECTBIISEMbIE B NPOLECCe CO3JaHns U IKcnnyataumm
cucTemMbl 06paboTKM 1 Nepefadn AaHHbIX OpraHv3aunn ¢ Lenblo o6ecrneyeHns 3aLmThl
MHpopmaumn. HackonbKo BaXXHbl OpraHn3aLOHHO-PEXMMHbIE MEPOMNPUATUA B 00LLEM
apceHane CpefcTB 3alluTbl, FOBOPUT yXXe XOTA Obl TOT dhakT, YTO HM ofHa WHAJopMa-
LMOHHasa cuctemMa He MOXeT (PyHKLUMOHMpoBaTb 6e3 y4acTusi 06Cny>XXmBaroLLero nepco-
Hana. Kpome Toro, opraHmsaunoHHO-PeXUMHbIE MEPONPUATUA OXBaTbIBAIOT BCE CTPYK-
TYPHbIE 3NIEMEHTbI CUCTEMbBI 3aLUUTbl HA BCEX 3Tanax Ux XWU3HEHHOro LMKa: CTPOUTENb-
CTBO NOMELLEHUIN, NPOEKTUPOBAHME CUCTEMbI, MOHTaX U Hanagka o60pyaoBaHus, UCTbI-
TaHWs U NpPoBepKa B 3Kcnyatauun annaparypbl, OPrTeXHUKN, CpeacTs 06paboTKu 1 re-
pefayn faHHbIX. ITU Mepbl JOMKHbI ObITb HanpaeneHbl Ha ob6ecneyveHe NPaBuIbHOCTH
PYHKLNOHMPOBAHUA MEXaHU3MOB 3aLLNTbI N BbIMONHATLCA aAMUHUCTPATOPOM 6Ge3ornac-
HOCTU cucTeMbl. PasgeneHne o6sa3aHHOCTeEN agMUHUCTPaTopa 6a3bl JaHHbIX U adMUHU-
cTpartopa 6e30MacHOCTH - BaXHast 0CO6EHHOCTb MHAPOPMALIMOHHLIX CUCTEM C MOBbILLEH-
HbIMW TpeboBaHMAMM MO 6€30MacHOCTU U 3aLuTe MHAOopMaLN.

Ha cerogHs cyLLecTBYIOT ABa OCHOBHbIX Kflacca npobriem, onpenensaiomx TpebosaHus
no 6e30MacHOCTU: 3alumTa OT BHYTPEHHUX HapyLunTenen (pUCcK opraHn3aumm, BO3HUKa-
OLLMIA BCEACTBUE NPenocTaBieHns OOCTyrna K KpUTUYHOW GU3HEeC MHopMaLmm HeHa-
OEXHbIM COTPYAHMKAM BHYTPM CaMoOW opraHmsauun); TpeboBaHMA K Hanmyuio CpencTts
obecneveHnss COOTBETCTBUA KOpnopaTUBHbIM CTaH4apTaM 6e30nacHOCTU. YcuneHue 3a-
wntbl cTpykTyp CYB[ HenocpeacTBEHHO CBA3AHO Kak C pas3rpaHuMyeHnem goctyna K
OaHHbIM NPUIIOXEHUI MeXAY NoJSb30BaTENAMN CUCTEMBI MO PYHKLUMOHASbHBIM 06A3aH-
HOCTAM, TaK U1 C OrpaHM4eHMEM NONTHOMO4YMIA agMMHUCTPaTopa 6a3bl AaHHbIX B HacTW 40-
cTyna K nHopmMaumm 6U3HeC NpUIOXKEHUN.

Oracle Data Vault - onuma 6e3onacHocTn 6a3bl gaHHbIX Oracle, no3BonstoLas KOHTPO-
nmpoBaTb UK, NPU HEO6XOANMOCTU, UCKOYUTL JOCTYN agMuHucTpatopa CYB[ K gax-
HbIM NPUIOXEHUI, YCUNUTL 3aLmnTy cTpykTyp CYB[ OT HeCaHKLMOHNPO-BaHHOIO [OCTY-
na n peanusoBaTtb BO3MOXHOCTU, obecrnedmBaroLLime QMHaMnM4eCcKyo HaCTPOMKY MOSIUTUK
6e30NacHOCTM 3a CHET MHOrO(YHKLIMOHANbHBLIX BHYTPEHHUX MexaHn3moB camon CYB[.
[aHHble cpeacTBa NO3BONAIOT OTBEYaTb TaKUM TPEOGOBaHUAM, Kak pasrpaHuyeHne no-
CcTyna C UCMosfib30BaHMEM pPOJSiel, COOTBETCTBME HOPMATMBHbIM TPeboBaHMAM, a Takxe
cTaHgapTam BHyTpeHHero ayguta. Oracle Database Vault moxeT nogaepxveatb ynpa-
BfieHMe 6e30nacHOCTbI0 B paMKax oTgenbHoro ak3emnnspa CYB[ Oracle. OgHako, ee
NPUMEHEHME HE OrpaHMyYMBaETCA aBTOHOMHbBIMW UHCTaNNAUMSMU, BO3MOXXHO TakXe Uc-
nonb30BaHWe 1 B pacnpeaeneHHon cpeae Ha 6a3e Real Application Cluster (RAC).

Oracle Database Vault onnpaetca Ha gBe HoBbIX KoHUenumu: (1) O6nacTtb 6e3onacHo-
ctn (realm), KoTopast NpencTaBnsaeT CoO60M KOHTEMHEep UNKU «3alUULLEHHYI0 0651acTb»,
No3BONAs onpenenuTb NOSIUTUKK JOCTYNa nonb3oBaTenien K 06bekTam B COCTaBe 3TOM
o6nactn. B o6nacte 6€30MacHOCTM MOTyT BKIOYATLCH Kak Tabnuubl 6a3bl JaHHbIX, Tak
N XpaHUMble npouenypbl, MOAYM BU3HEC-NOMMKU UK Lesble NPUIoXeHus. (2) ncnorsn-
HseMble npasuna (command rules), B KOTOpble BXOAAT napameTpbl 4OCTyNa unu gpakTto-
pbl (factors) n npasuna (rules), onpegensiowime ycrnosus gocryna Kk oénacrtn 6esonac-
HocTn. DakKTOPOM MOXET ABNATLCA AeHb Hepenu, IP-agpec, nmsa xocta, U T.4., paBHO
Kak 1 niodble JOCTYMNHble aTpubyThl Nonb3osatens. NpaBuna n gakTopbl onpenensaoT
ycnosusa goctyna. Hanpumep, AocTtyn nonb3oBaTesnsa K onpeaeneHHoMy Habopy AaHHbIX
MOXeT 6bITb MPefoCTaB/ieH TONbKO B paboyne 4Yacol ona BHyTpeHHero IP-agpeca. lNo-
MMMO YKa3aHHbIX NapamMeTpoB MOryT MPUMEHSITLCA B COBOKYNHOCTM U gpyrue. OrpaHu-
YeHust MOryT ObITb HasrloXXeHbl Ha NpaBa BCex Nosib3oBaTesNien, BKoYasa agMMHUCTpaTo-
pa. Takum 06pa3om, BO3MOXHO MOCTPOEHME MHOrOaKTOPHbIX, CIOXHbIX YCNOBUW,
orpaHn4MBaloLLMX OOCTYMN Nonb3oBaTenen K gaHHbIM. [paBuna co3garTcs Kaxaomn op-
raHn3aumen B COOTBETCTBUM C ee COOCTBEHHLIMU MOMUTUKAMK MHPOPMALMOHHON 6€30-
NacHOCTW.
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Ecnn mexanmamammn VPD ¢ ucnonb3oBaHneM s3blka PL/SQL o6ecneunBancs KOHTPOSb
pocTtyna Ha ypoeHe cTpok, To Oracle Database Vault - 310 pelueHve 6onee BbICOKOrO
YpOBHS, obecneunBatoLLiee Kak 6e3onacHocTb CYB[, Tak U NPUNOXEHUIA, C YHETOM BCEX
npeumyLects Virtual Private Database v gpyrux onumin 6€30nacHOCTU, OOCTYMHbIX B pe-
pakuum Oracle Database 10g Enterprise Edition. Onuun 6e3onacHoctu Oracle Label Secu-
rity n Oracle Advanced Security moryT mncnonb3oBatbca coBMecTHO ¢ Oracle Database
Vault. Oracle Label Security no3sonsieT coxpaHsTe B 0QHON 6a3e AaHHbIX MHhopMaumio ¢
pas3HoM CTeMNeHbld KOHMUAEHUMANnbHOCTU, NPU 3TOM AOCTYN K AaHHbIM OrpaHuyMBaeTcs
kaTeropuamm gonycka, a Oracle Advanced Security o6ecneunBaeT LWmMpoBaHNe CETEBO-
ro Tpadurka, CTOMKYI0 ayTeHTUOUKaLmMIo 1 3aLlLMTy OaHHbIX HA YPOBHE YCTPONCTBA.

BHyTpeHHne mexaHunambl Oracle Database Vault - 310 peanusaums nyywmnx npakTvk B
opraHmsaummn nHhopmMaumoHHo 6esonacHocT. OHM ABAAIOTCA TEMM CpeacTBamu, C Nno-
MOLLIbIO KOTOPbIX OpraHusauuy MoryT (u3n4ecku KOHTPONMpOBaTb COOGMIOOEHNE BHY-
TPEHHUX MONUTUK 6€30MacHOCTN U Pa3densarTca Ha NPEBEHTUBHbIE, AMArHOCTUYECKUE U
KoppeKkTupyoLme. NpeBeHTUBHbIE - NONIMTUKM MEPBUYHOIO KOHTPOSS U UX NMPUMEHEHME
TPaAMLUMOHHO CHMUTAETCA 9KOHOMUYECKM 60siee onpaBhaHHbIM, YeM AMArHOCTUYECKUX.

Kpome Toro, npodyKT BKIOYAET B CE6SA KOHCOMb agMUHUCTPUPOBaHUS Ha 6a3e TOHKOro
KNMeHTa, KoTopas No3BoNseT nonHocTbio ynpaenate Oracle Database Vault. UmeeTca n
KOHTposibHasa naHenb (dashboard) gnsa MOHUTOPUHIa UCMOMIHEHUSA MONUTUK U KOHTPOSS
napamMeTpoB HACTPOWKM KOHUrypauuu, a Takxke Habop 6onee 4em 30 npegHacTpoeH-
HbIX B YaCTW OCHOBHbIX aCneKkToB MHMOPMaLMOHHOW 6€30NacHOCTM OTYETOB, NO3BOJISAIO-
LMX BECTW ayouT AOCTyna nosib3oBaTesien U KOHTPOMpoBaTh COONI0AEeHNEe CTaHOApPTOB
MHOpMaLNOHHON 6e30MNacHOCTMU.

Oracle Database Vault - onuus 6a3bl gaHHbIx Oracle Database moxeT 6bITb yCcTaHOBIEH
Ha Oracle Database 10g Release 2 (10.2.0.2) v BbILwe.

Takum 06pa3om, COBPeEMEHHble pelleHus komnaHum Oracle o6ecnevmBaroT LUMPOKUIA
CMEKTP MEeXaHU3MOB 3alUnTbl MHGOPMaLUMU U YOOBETBOPSAOT BCEM TPeOOBaHUAM MO
6€30MacHOCTU, NPeabABAAEMbIM K UH(POPMALUNOHHBIM CUCTEMAM.
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5. MocTpoeHue Cuctem peanbHOro BpeMeHU
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B Knaccmyeckom MOHMMaHuM, cUCTEMa peasibHOro BPEMEHU - 3TO MpUKNagHas cucTema,
paboTa KOTOPOM KakMM-Nn60o 06pa3om J0SKHA ObITb CornacoBaHa ¢ peasibHbIM BpEMEHEM.
3a4acTylo B TaKMX CUCTEMax HeEOH6XO0AMMO B3aUMOAENCTBOBATL C peasibHbIMU NpoLeccamu,
NPOUCXOAALLMMU BO BHELUHEM MUpe. TUNUYHBIM NPUMEPOM CUCTEM peasribHOro BpeMeHu
ABMATCA CUCTEMbI, OCYLLECTBAOLME KOHTPOSb Hagd (OU3NYECKMMU YCTPOMUCTBaAMMU, Ha-
npumep cuctembl ACYTI. Kak npasuio, Takne CUCTEMbl COCTOAT U3 KOHTPONMPYIOLLEN U
KOHTpOnMpyemom cuctem. KoHTponupyemas cmctema 4acto paccMaTpuBaeTcs Kak cpefa, C
KOTOPOW B3anMOLENCTBYET KOHTPONMPYIOLLIAA CUCTEMA, U3BJeKas AaHHble N3 cpefbl C No-
MOLLIbIO Pa3/IMyHbIX 0ATYMKOB. Ha OCHOBE 3TUX OaHHbIX CUCTEMA peasibHOro BPEMEHU Bbl-
NOSIHAET onpefesieHHble AeNCTBUA, Y MOSTOMY BaXXHO, YTOObI 3TU OEUCTBUA KaK MOXHO Jy4-
LLle COOTBETCTBOBaNN peasibHOMY COCTOSIHUIO cpefbl. B criyyae 60sbLIOM MOrpeLuHocTu,
OENCTBUA KOHTPONUPYHOLLIEN CUCTEMBI MOTYT ObITb HEaOEKBATHbIMM.

B TeyeHne nocnenHMx HECKOMbKMX NET MHTEPEC K NMPaKTUHECKOMY MCMONb30BaHUIO CUCTEM
peasnibHOro BpeMeHu CTPEMUTENBHO POC, U 3TO BbI3BASIO HE TONBKO MOSIBIIEHME HOBbIX NPU-
NTOXKEHWIA, HO M MOPOANIIO P HOBbIX TPEOOBaHMIA, NPEObABISEMbIX K CUCTEMaM peaslbHOro
BPEMEHM.

Ha nepBbIi B3rNSA4 KaXETCS, YTO B CUCTEME peasibHOro BPEMEHW Haubosbluee 3Ha4YeHUe
MMEET CKOPOCTb BbINOMHEHMS UcnofHAeMoro koga. OgHako 3To He COBCEM BEPHOE npenro-
noxeHue. Hdaxe ecnv npunoXXeHne, KOTOPOE OTCIEXMBAET COCTOSHME OTAENbHOro gaT4u-
Ka, paboTaeT 04eHb ObICTPO, TO ATO HE rapaHTMPyeT CBOEBPEMEHHOIO OOHOBIEHUS NHADOP-
MaLuM O COCTOSIHMM 3TOrO daTymka B cucteme. Beop HET HUKAKOM rapaHTum, YTO 3TO Npu-
NOXEHWE MONyYUT ynpassieHne B Te4eHWe onpedenieHHoOro NpoMexXyTka BpeMeHu. Moatomy
Hanbornee BaXHbI KPUTEPUIM B CUCTEME peasibHOro BpEMEHU - 9TO NpeackasyemMocCTb.

3ayactylo B cucTeMax peanbHOro BPEMEHUM HEeo6XoOMMO MaHWMynupoBaTb GONbLUMMM
obbeMaMn pasfensemMblX AaHHbIX, M 3TO ECTECTBEHHbIM 06pa3oM NPUBOANUT K HEOOXOONMO-
ctn ucnonb3oBaHusa CYB. OgHako, Knaccuyeckme CUCTEMbI ynpasneHns 6a3amMm OaHHbIX
He OYeHb NPUrofdHbl s NPUMEHEHUS B CUCTEMAX peasibHOro BpemeHu, Nockosbky K CYB[
B TaKMX CUCTeMaX NpenbsBseTca pag HOBbIX TPeboBaHWUMA, 1 MHOTME N3 METOO0B, NpUMe-
HAeMbIX B Knaccmyecknx CYB[, nx coBepLLUEHHO HEe y4MTbIBatOT.

TUNMYHBIMK CUCTEMaMW peanibHOro BpemMeHu, B KOTOPbIX UCMOJIb3YHOTCA CUCTEMbI yrnpaBrie-
HUA 6a3aMn aHHbIX, SABNAOTCA I/IHd)OpMaLI,VIOHHbIe CUCTEMBI yrnpaBneHnsa N CUCTEMbI ynpa-
BJ1IEHNA NMpoueccamMu B peasibHOM BpeEMEHMN.

Hawn6onbLuyto NOTPeObHOCTbL B BbICOKOMPOU3BOAUTENbHLIX CUCTEMAX PeasnibHOro BpemMeHu
UCMbITbIBAET OTpacCsib TENIEKOMMYHUKAUWIA, e MHOXECTBO CEPBMCOB OCYLLIECTBIISIETCA B
peanbHOM BpeMeHW. 30ecb ObiBaeT HEO6XO0ANMMO 06pabaTbiBaTh ThICAYN BbI3OBOB B CEKYH-
[y, KaxXbIN N3 KOTOPbIX CONMPOBOXAAETCH TPeMS - NATLI0 obpatleHuavm K B. Tpaguumon-
HO Takue OyHKLUN peanv30BbiBanvch B Crieunanm3vpoBaHHOM KOMMYTUPYOLLEM 060pydo-
BaHWW, YTO OrpaHN4YMBasnio BO3MOXHOCTU YCOBEPLLEHCTBOBaHUS M MacLLTabupoBaHUsi Cu-
cteM. CerogHs 91 PYHKLUMW BCE Yalle BO3MaratoTCA Ha yHMBEpCasibHble KOMMbIOTEPLI CO
CTaHgapTHbIM NporpaMmMHbIM obecneveHem. Cpean HUX - Npeobpas3oBaHme TeNeOHHbIX
HOMepOB, Ha4mHaroLmxcs Ha 800, 3anncb HOMepPOoB abOHEHTOB, MOSIL3YLLIMXCA Nepeaape-
cauven 3BOHKOB, 1 T. . Elle ogHa 3apa4a, TpebyroLas o4eHb BbICOKOW MPOU3BOAUTENBHO-
CTW, - NopAepXaHme peectpa MecTononoxeHns aboHeHToB (Home Location Register, HLR)
B CMCTemMax COTOBOM CBA3W. [1py nepemeLLieHnn MobunbHOro TeneddoHHOro annapara Aang
peanusaumm MosIHOLEHHOr0 POYMUHra C COXpPaHEHMEM BCEX MOSIHOMOYMIA MOMb30BaTesns
HeOoOX0AMMO O4eHb BbICTpoe 06HOBNEHWe B[, a ona onpegeneHns cneumgunyeckoro Habo-
pa cepBUCOB, OOCTYMHbLIX TOMY UM MHOMY abOHEHTY, HEOOXOAUMO BbIMOSHATL onepaummn
PENALMOHHOro coeguHeHns Tabnuy, (join-tables), koTopble 04eHb 3OEKTUBHO peanmaytoT-
Csl B onepaTuBHOM NamsTu.

ORACLE



NHdopmaLmoHHble cucTeMbl yripasneHus WUIMIOCTPUPYIOT OJHO M3 HOBbIX TpeboBaHWN,
npegbaensemMbix K CYB[ B cuctemax peanbHOro BpeMeHU - Hann4ine QUPEKTUBHBbIX CPOKOB
y BbINosiHaeMbIx 3agad. OgHako, B OTNIMYME OT CUCTEM YNpasfeHus npoueccammn B peasb-
HOM BPEMEHM, B TAKUX CUCTEMaX BPEMEHHbIE OrpaHUYEeHNs1 MeHee XXeCTKMe, 3afa4dm NnocTy-
natoT aCUHXPOHHO 1 3anpockl K 6a3e 6051ee CNOoXHbIE.

MMpyMepoM cuCTeEMbI yrpaBfieHns npoueccaMu B peanbHOM BpeMeHU ABMSETCs cucTema
aBTOMATUYECKOro NUNoTUpoBaHua. [nsa pacyeTta HanpasieHns nosieta HeoH6XoAMMO y4u-
TbiBaTb TEKYLLYIO MHCpOPMALMIO O HanpassieHun 1 cune BeTpa. Hem 6osbLue BpeMeHu rnpo-
LSO C MOMEHTa MOoJSlyYeHUst AaHHbIX O BETPE, TEM MeHee OOCTOBEPHbIMU MOIYT OKas3aTbCs
pe3ynbTaTbl BblMUCAEHWI. DTOT NpUMeEp UINOCTPUPYET apyroe TpebosaHve kK CYB[ B cu-
cTemMax peasibHOro BpEMEHU - KOHTPOSIb paboThbl C yCcTapeBakLLMMN OaHHbIMU, T.€. AaH-
HbIMW, KOTOPbIE C TEYEHNEM BPEMEHU TEPSIOT CBOK 3HAYMMOCTb.

ST NpUMeEpPbI NNNIOCTPUPYIOT ABE Hanboree pacnpoCcTpaHEHHbIX OCOOEHHOCTU, NPUCYLLnE
CYB[ B cuctemax peasnbHOro BpeMEHH:

e 3aa41 JO/MKHbI ObITb 3aBepLleHbl K onpepnesieHHbIM MOMEHTaM BpEMEHU,
e laHHble B 6a3e Bcerga Ao/MKHbl 0OCTaBaTbCsl OTHOCUTENBHO CBEXUMM.

MeToabl, npumMeHsieMble B kraccuyecknx CYB[, coBepLUEHHO HE YYUTLIBAKOT 3TUX OCOOEH-
HOCTEN, N Ans MNOSIHOLEHHOIO UCMOMb30BaHMA CUCTEMbI YNpaBeHus 6a3amMu faHHbIX B CU-
cTemMax peasibHOro BpPEMEHW 3a4acTytd HeOOXOAMMO WUCMOSfb30BaTb COBEPLLEHHO Apyrue
anropuUTMbl, ONMPasiCb Ha NPeAOCTaBIAEMbIE CUCTEMOW PeasibHOr0 BPEMEHN BO3MOXHOCTW.
Takrm 06pa3om, CUCTEMbI ynpaBrieHns 6a3amMn faHHbIX, NpefHa3Ha4YeHHble Ana paboThl B
cuctemax peanbHoro Bpemenn (CYBPB), npeacraBnsioT U3 cebs oTAeNbHbIA cneumdmn-
yeckun knacc CYbB[.

OpHvM 13 Hanbonee ApKUX nNpegcTaBuTenen CUCTEM yrnpasneHus 6a3amMm JaHHbIX pearb-
Horo BpemeHu sensaeTca Oracle TimesTen In-Memory Database.

B otnnune ot knaccmnyeckux CYB[ B cucTteme peanbHOro BpeMeHu C Kaxaon TpaH3akLum-
el accoumvpyeTcs OVPEKTUBHbBIA CPOK, T.e. MOMEHT BPEMEHW, [0 KOTOPOro TpaH3aKuus
[JOIMKHa 6bITb 3aBepLUeHa.

Mo Tvny AMpeKTUBHbIX CPOKOB TpaH3akumi CYBOPB MoXHO pa3nenvTb Ha TPy OCHOBHbIE
rPYNMbI: C XECTKUMU, KPEMKUMU N MATKUMWN OUPEKTUBHBLIMU CPOKaMun. B cncteme ¢ XecTku-
MU OUPEKTUBHBLIMU CPOKaMu nirobasi 3afepXxka 3KBMBasieHTHa Katactpode, a C Kpenkumm v
MArKUMU OUPEKTUBHBLIMU CPOKAMW TOJbKO MOHMXAET NPOU3BOAUTENIbHOCTL CUCTEMBI. Pas-
nmymne nocnegHMX COCTOUT B TOM, YTO B CUCTEME C KPENKUMW OMPEKTUBHBIMU CpOKamu
TpaH3aKuus, NponycTMBLLAs CBOW OVPEKTUBHbIA CPOK, BbIKWALIBAETCA U3 CUCTEMBI, & B CU-
CTeMe C MArKUMU OUPEKTUBHBIMU CpOKaMM Takas TpaH3akumsa MpOCTO CTAaHOBUTCH MeHee
3Ha4YMMOM, HO BCe eLLie MOXET ObITb C MOSb30M 3aBepLLeHa.

Wcnonb3yemble B CYB[ peanbHOro BpeMeHu NpOTOKOSbl AOSMKHbI MCNONb30BaTh NPUOpU-
TeTbl TPAH3aKLMN, OCHOBaHHbIE Ha X AVPEKTUBHBIX CPOKax, Mpy paspeLLeHn KOHDITMKTOB,
AN TOro, 4Tobbl rapaHTMPOBaTh, YTO TPaH3aKumsa C 60bLLUMM NPUOPUTETOM He OyaeT 3a-
Jep>xaHa TpaH3akuuen ¢ MEHbLUMM MPUOPUTETOM. ITO TpeboBaHNE COBEPLLEHHO HE Y4n-
TbiBaeTca B Knaccudeckmx CYBL, n aTo ABNSETCA OOHOM M3 OCHOBHbIX MPUYUH UX HEeYyOo-
BJIETBOPUTESILHOM MPON3BOOUTENBHOCTU OS5 CUCTEM peasibHOro BpeMeHM.

ApxuTekTypa 6a3 faHHbIX peasibHoro BpeMeHu

OcHOBHOE OTNIYKNE apXUTEKTYPbI 6a3 AaHHbLIX peanibHOro BpeMeHn oT knaccmnyeckux CYB[
3aKJo4aeTcs B pa3meLLleHmnn 6a3bl JaHHbIX B onepaTUBHOM NamMsTu.

Vpes pasmelleHns 6asbl JaHHbIX B OrepaTUBHOW NaMATy 4OCTATOYHO O4EBMAHA, a8 OCHOB-
Hble YCUNNS MO ONTMMM3aLUMK NPOU3BOAUTENBHOCTU NpoMbILAeHHbIX PCYB[ n Tak Hepea-
KO CBOZATCA K KOMMPOBaHUIO [OBOSILHO 60bLLOro doparmeHta Bl ¢ aucka B namsTh (Tak
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Ha3blBaeMbI K3LL) W fanbHENLIEN ero o6paboTKn, MUHYS OobpaLLeHne K MeLieHHbIM one-
paunsam OMCKOBOrO BBOLA-BbIBOOA.

OencrteutenbHo, 06bem O3Y MOLLHbIX CEPBEPOB YXXe OOCTUraeT OECATKOB rmrabawnT, a 64-
paspsgHble apXUTEKTYPbI NOCTENEHHO fobupatoTca U 0o HacTonbHbIX MK, W ecnn cerogHs
€CTb COMHEHUs1 OTHOCUTENbHO BOCTPEe6OBaHHOCTU 64-pa3psAfHbIX BbIYUCIIEHU B TEX UMK
MHbIX 06M1acTAX, TO TONbKO He B o6nactn PCYB[. Kak n3eectHo, 32-pa3psgHble NpoLecco-
pbl MNO3BOMIAOT HEMOCPEACTBEHHO ObpaLwlarbes K 4-'6 onepaTtMBHOW NamsTi, a 64-paspsaga-
Hble CNOCOBHbI agpecoBaTth 16 MMH. TepabdanT, 4To haKTUHECKM CHUMAET Kakue-nmoo orpa-
HUYEHNA Ha pa3mep 6a3bl AaHHbIX, LenMkom pasmMellaemon B O3Y.

CHayvana Takme CYB/[] 66110 NpuHATO OTHOCUTL K kaTeropum MMDM (Main Memory Data
Manager), HO B nocnegHue rogbl B o6mxop sowna a6épesunartypa IMDB (In-Memory Da-
tabase). CkopocTb 06paboTkmn nHdopmaumm nictpymeHtamm IMDB B 10-20 pa3 npeBbl-
LIaeT nokasaTenun TpaamumoHHbix "anckoBbix" PCYB[. Ecnu BCNOMHUTB, 4TO o6palleHne
K AaHHbIM B O3Y ocyLLecTBNAETCA Ha HECKOSIbKO NMOPSAAKOB ObICTPEE, YEM K TEM, YTO Ha-
XOOATCA Ha OUCKe, YKa3aHHbIN BblLLE BbIMIPbILL KaXETCH BeCbMa CKPpOMHbIM. [eno, oa-
Hako, B TOM, 4YTO cerogHs TpaguumoHHble PCYB[ dhakTuyecku ToXe MaHUnynvpyoT
60MbLWMMM HAbopaMn OaHHbIX (Hanpumep, TeMU, YTO 3anpaluvBaloTCA 4alle BCero),
npeaBapuUTeNibHO U3BIEYEHHbIMU U3 OUCKOBOM MOACUCTEMBbI U MOMeLLeHHbIMM B O3VY.
Bonee Toro, ecnn pasmep O3Y nos3sonseT pa3amectuTb Tam BCto B[1, To MHOrve Tpagu-
unoHHble PCYB/[ Tak 1 genatoT. YT0 e HOBOro B TEXHONOrMYECKOM MNfaHe npegnaratT
6a3bl AaHHbIX peasibHOro BpeMeHn?

Okazanocb, 4YTO 3a5I0XXEHHOE M3Ha4YanbHO NPEeAnosIoKEHME O TOM, YTO OCHOBHbIM Me-
CTOM XpaHeHUs AaHHbIX B 06bl4HbIX PCYB/ aBnsieTcs XecTknin guck, gaeT o cebe 3HaTb
cambIM CyLLIECTBEHHbIM 06pa30M Aaxke Toraa, korga Bcs b1 pasamelteHa B O3Y. HeBos-
MOXHO 6€e3 pucKa HapyLleHus o6paTHOM COBMECTUMOCTM yopaTb U3 NporpaMmmbl anro-
PUTMbI NPOBEPKN HANMMYUA N MOLAKAYKM HYXXHbIX AaHHbIX C AMcKa. [oCKONbKy Bpems [o-
CTyna K AaHHbIM Ha AMCKe U B NamMaTy pasnmyaeTcs Ha HECKOSIbKO NMOPSAKOB, BCE METO-
Abl oNTUMKU3aumm TpaguumMoHHbix PCYB[] opneHTMpoBaHbl Ha CBeOEHNE K MUHUMYMY YK-
cna obpallieHuit K OUCKY U He 0CO6eHHO 3a60TATCA 06 SKOHOMUKM pecypcoB npoLieccopa.
B IMDB ontumungauus o6pabotkm SQL-3anpoca ropasno 6onee To4Ha, NOCKONbKY 30eChb
3apaHee U3BECTHO, YTO AaHHble Bcerga HaxogaTcs B NaMsaTh, U MO3TOMY OCTaeTCs NULLb
OLEHUTb YUCIIO TaKTOB MpoLueccopa Ana Kax4oro anbTepHATUBHOIO NiaHa peanvsaumm
Takoro 3anpoca.

B IMDB, kKpome TOro, coBepLUeHHO Apyras CTpykTypa xpaHeHus aaHHbix B O3Y. O6blyHble
PCYBL konupytoT AaHHble C AMcKa LenbiMmn cTpaHuuamun. [Npn aTom CTpyKTypa X ocTaeT-
CAl TaKOM Xe, Kakon oHa 6blina Ha gucke, YTo, eCTECTBEHHO, HEraTMBHO OTpaXkaeTcs Ha an-
roputmMax o6paboTKu AaHHbIX. bnarogaps 6onee paunoHanbHOM CXeMe XpaHeHUs Haknag-
Hbl€ pacxodbl (QOMONHUTENbHAA NamMsaTb ANS BPeEMEHHbIX AaHHbIX) B IMDB He npeBbiuaeT
20% (B 06bI4HbIX PCYBM - 0o 50%).

CpaBHeHue TimesTen u o6bl4HOM auckoson CYB/]

3a CYET Yero Xe OOCTUraeTcsl Takoe yMEeHbLUEHWE BPEMEHU OTKIIMKa NpU UCMOSIb30BaHUN
InMemory Database? Ha pucyHke 1 npuBefeHbl apXUTEKTypbl TPagULMOHHOW [AMCKOBOM
CvybO v CYB[ TimesTen.

M3 prcyHKa BUOHO, YTO BO-MepPBbIX NpuioxeHns TimesTen ocyLLecTBNAIOT NPAMON JOCTYN
K B. Mpn aTom akoHOMUTCA Bpems Ha nepegdadvy SQL 3anpoca ot npunoxenus Kk CYB n
Ha Bo3Bpart peaynbrarta (IPC).

Kpome Toro, ontmmmnaaTop 3anpocoB TimesTen W MHOEKCbI YCTPOEHbI Tak, YTO OHU cpasy
BblOAOT apec namsTu, rae nexur Tpebyemas 3anuck. B cnyyae TpaguumorHHon CYB[ vpet
CCbInika Ha Tabnuuy, 3aTeM Ha ee cTpaHuuy (6510K), 3aTemM UAEeT NOUCK 3anvcy B CTpaHuLe.
Ha ato yxogut Bpems. [a v nHgekcol B TimesTen ontumMu3npoBaHbl Ansa paboTtsl ¢ B B
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onepartueHon namaTtn. ImMemory Database He ncnonbayet 6ydepHbIn KSLL U HEe HECET Ha-
KnagHbIX pacxofoB Mo ynpasieHuio 6ydepHbIM KILLEM M MO 3arpy3Ke/BbIrpy3Ke OaHHbIX
MeXAy ONCKOM U KalleMm. [oTepu Ha onepaumsix BBOAA- BbiBogaA CBEOEHbI K MUHUMYMY.

Puc. 1. CpaBHeHne apxuTekTypbi pensymnoHHovi (RDBMS) 6a3bi faHHbIX
C namMsTbio Ha anckax v TimesTen

NHpekcHble CTPYKTYPbI

MHave B IMDB ycTpoeHbl 1 nHaekchl. [1eno B ToM, YTO CTOMb MOMNynspHble B TPAOULMOHHBIX
PCYB[] B-gepeBbs XxopoLum NuLLb Toraa, Korga Hy>XXHO YMEHbLUNTb YXCO o6paLleHnin K au-
CKy. Ecnn >xe 3TOro orpaHnyeHust HeT, TO ropasfo apdeKTMBHEE OKasblBaloTCs T-OAepeBbsi.

B-pnepeBbs

B TpagmumoHHom pensiunmoHHon CYB/[ B uHOEKCHOM cTpaHuue B-gepeBa Kak 3Ha4eHue
WHOEKCa, Tak M yKasaTesnb Ha JaHHble XpaHATcsa B camon 3anvcu B-pgepesa. Y3en B-pe-
peBa (OMckoBas CTpaHuLa) COCTOUT M3 HECKONbKMX 3anucen B-gepesa, kaxpasa s Ko-
TOPbIX COOEPXUT 3HAYEHME MHOEKCA, a TaKXXe HOMeP CTpaHuLbl CledytoLLero CoOTBeT-
CTBYIOLLIEr0 y3na fepesa uUnn HoMep CTpaHuLbl C MICKOMOW CTPOKOM AaHHbIX. Kak noka-
3aHO Ha pPUCYHKe, NoJlydYaeMoe B pe3yrbTare 4ePEBO UMEET OYEHb MaNeHbKYIO ryouHy
- OHO HEBbLICOKOE U LUMPOKOe. Takasa CTPyKTypa ugeanbHa Ons YMeHbLUEeHUs Ynucna am-
CKOBbIX onepauui Beoga/BbiBoga. CTpykTypa B-AepeBbeB Kak pas Ha 9TO U paccyuTa-
Ha - COKpaTUTb YNCO onepaunr obMeHa ¢ OUCKOM, HEOO6XOANMbIX 1A U3BJEYEHU: Tpe-
OyeMblIx faHHbIX. B-gepeBbsa NO3BONSAIOT PELUNTb 3TY 3afavy: BO-NepBbIX, 3HAYEHUSA UH-
[EKCOB XpaHATCA B camux yanax B-gepesa, a BO-BTOPbIX, B Y3/1€ COAEPXUTCH Makcu-
MaJibHO BO3MOXHOE YMCNO MHOEKCUPOBAHHbLIX 3armncen.

3ATa CTpYKTypa, naeasnbHas B cry4vae, Korga AaHHble U MHOEKCbl XPaHATCa Ha AMCcKe, ropas-
[0 Xy>Xe cpabaTbiBaeT, Korja JaHHble pacronaratoTcs B onepaTvBHOM namatn. Ecnv ga-
Hble 1 TaK HaxoOATCs B ONepaTUBHOW NaMsATH, LeNb CXeMbl MHOEKCUPOBAHUSA - COKPaTUTb
4yncno Tpedyembix AN MoMCKa LIMKIIOB NMPOLIeccopa, a He ANCKOBbLIX onepauuii BBoa/Bbl-
Boja. BblumcnmTensHas MOLLIHOCTb NpoLeccopa pacTpavnBaeTcs Ha CpaBHEHEe 3HaYeHui
nHaekca B B-gepeBe, a Takke Ha ynpaeneHve 6ydepamn, KOTopble coaepxXat AaHHble U
WHIEKChI, YXKe 3arpy>XeHHble C ancka B NamsTh.

Ha Puc. 1 npuBefeHa CTpykTypa MHAeKca Ha ocHoBe B-gepesa. Kaxpasn BepLumHa WH-
JeKca Ha ocHoBe T-AepeBa COLAEPXUT HECKOJSIbKO yKasaTesien Ha 3anvcu Tabnuubl 6a-
3bl AaHHbIX Ha OUCKE.

B Oracle TimesTen, B oTAn4Me OT TPaAMLUMOHHbLIX CUCTEM yrpaBneHns 6a3amu AaHHbIX,
MCNOJSb3YIOTCA UHOEKChbl HA OCHOBe T-OepeBbeB. T-AepeBo ONTUMU3NPOBAHO AN OO-
CTyna K onepaTuBHOM NaMATU U UMEET ropasfo 60o5iee 3KOHOMUYHYIO CTPYKTYpY, Yem B-
pepeso. B otnnume ot B-fepeBbeB, B KaXAoM y3ne T-gepeBa XpaHUTCH 64 3Ha4eHus
Knto4a MHOEKCa, KaXaoe U3 KOTOPbIX UMEET NPSMYIO CChISIKY Ha afgpec B namatu, rge
XpaHUTCA MHOeKcupyemas 3anucbk 6asbl AaHHbIX. 18 HaBuraumm rno nepesy UCMONb3y-
I0TCA yKasaTtenu "MeHblue-unu-paBHo" 1 "6onblue”, npegcrasnsowme cobour Hero-
CPeACTBEHHbIE CCbISIKM Ha agpec B NaMsATH, a He Ha OUCKOBYIO cTpaHuuy. Becero 3a gBe
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ornepauuv CpaBHeHWs anroputMm novcka T-fgepesa "y3HaeT"': HaxoOuUTCHA NU UCKOMOeE
3HayeHVe B TeKyLleM y3ne unu rae-nméo ewe B namAtu. N ¢ kaxabiM nepexofom rno
yKasarero y3na nHgekca obnacTb novcka cokpatiaeTtcs BAsoe.
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Puc 1. CTpykTypa nHaekca Ha ocHoBe B-pepeBa

B Oracle TimesTen, B oTnMyMe OT TPaANUMOHHBLIX CUCTEM ynpaBfieHna 6a3amu OaHHbIX,
MCNOJb3YIOTCA MHOEKCbl HAa OCHOBe T-OepeBbeB. T-AepeBO ONTUMU3NPOBAHO OJ1A O0-
cTyna K ornepaTuBHOW NamMaTN U UMEET ropasfo 605iee 3KOHOMUYHYIO CTPYKTYpPY, Yem B-
nepeso. B oTnnyme ot B-gepeBbeB, B KaxXOoM yane T-gepeBa XpaHUTcs 64 3HaYeHus
Krno4a MHOEKCa, Kaxaoe U3 KOTOPbIX UMEET MPAMYIO CCbISIKY Ha agpec B namsatu, roe
XpaHUTCA MHOEKcMpyeMas 3anucb 6a3bl AaHHbIX. [Onsg HaBurauuv no gepesy UCMOSb3Y-
I0TCA yKasaTenu "MeHbLUe-unu-paBHo” 1 "6onblue”, npegcrasnsaioLwme cobom Henocpea-
CTBEHHbIE CCbISIKM Ha afpec B NaMsATU, a He Ha OUCKOBYIO cTpaHuuy. Becero 3a gBe one-
pauuv cpaBHeHUsA anroputM noncka T-gepesa "y3HaeT": HAXOQUTCS S UICKOMOE 3Ha4e-
HVEe B TEKYLLEM y3ne unu rge-nnéo ewe B namatn. M ¢ kaxgsiM nepexonom no ykasa-
Teno yana nHaekca o6nacTb Nnoncka cokpallaeTcs BOBoe.

Vicnonb3oBaHne MHOEKCOB Ha OCHOBE T-AepeBa NMOMOraeT pellnTb 3afady ynpasieHus
JaHHbIMM B TimesTen - yMeHbLINTb TpeboBaHUA K NamsaTu, OTKasaTbCA OT OUCKOBbIX
onepauuin BBOAa/BbIBOAA U YNPOCTUTL NPOrpaMmmMy nomcka.

VnpaBneHMe TPpaH3aKunamm

Kak n B 6onbunHcTBEe 06bI4HbIX PCYB[, B Oracle TimesTen peann3oBaHbl MEXaHNU3MbI
TpaH3akKunin 1 ynpasreHe 6/10KMpoBKamMu Ha yposHe B[, Tabnuubl nnv ogHOM 3anmncu.
MimetoTca cpefcTBa TMpaXXmnpoBaHUs, KOTOPbIE MO3BONAIOT NOSAEPXKMBATL "ropsdee” pe-
3epBupoBaHune B[] (cxema "rnaBHbIf - NOOYUMHEHHBIN") N 6anaHCUPOBKY Harpy3ku (oa-
HopaHrosasi cxema). Bce 3T0 cnoco6CTBYET NOBbLILLIEHNIO YPOBHA HALEXHOCTU U FOTOB-
HocTu B[], HO BO3HMKAET BMOJSTHE 3aKOHOMEPHbI BOMPOC: HY>XEH NN 30eCb BOOOLLE XECT-
KU OUCK M 4YTO ByaeT C AaHHbIMU B Clly4Yae aBapunHOro OTKITKOYEHWUst NuTaHus cepeepa ?

KoHe4Ho, 6e3 ancka 060MTUCh He yaacTCs, HO posib ero B AaHHOM Clly4ae COBepLUEHHO
nHas. Begb OCHOBHOW cpefiov XpaHeHus1 Ternepb ABMAETCA onepaTtMBHasa namsaTb, a QUCK
HY>KeH NMM60 A19 NepBoHaYanbHOW 3arpy3ku, NMM60o ansa BocctaHoBeHns B nocne c6os.
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B Oracle TimesTen ncnonb3yroTcs MEXaHN3M KOHTPOSIbHbLIX TOYEK W XXYpHan perncrpa-
unm TpaH3akumn. Oba 3TK cpeacTBa NO3BOSSAIT BOCCTAHOBUTbL COCTOSHME B Ha mo-
MEHT 0TKa3a U OTMEHUTb He3ahMKCUPOBAHHbIE TPaH3aKUUN.

UTak, ecnn Heob6xoanMmMo ob6ecrneynTb BbICOKYIO HAAEXHOCTb, 6e3 onepauui OUCKOBOrO
BBOJA-BblBOJA BCE PABHO HE OOOUTUCE. TEM HE MeHee, CYLLIeCTBYET LUMPOKUIA Kiacc 3a-
Jad, roe cBA3aHHbIE C HAMU HaKnagHble pacxonbl MOryT ObiTb CYLLECTBEHHO CHUXKEHDI.
Hanpumep, ecnv npunoXeHue He OCYLLEeCTBASET onepaunn O6HOBEHUSA UM BCTaBKU,
obpalleHnsa K OUCKY BOOOLLE He HYXHbl. BblBaloT TakxXe cryyaun, Korga TpeboBaHusa K
HaLEXHOCTN HE OYEHBb BbICOKM U JOMNycKaeTcsa rpynnoBas oMkcaums HECKOSNbKUX TpaH-
3aKUMin Ha OMCKe B paMKax 0gHOM onepauum BBoga-BbiBoga. PaspaboTHmk npmknagHom
CUCTEMbI MOXET CaM BblbnpaTb AUCLUUMNIINHY 0OpaLLeHNs K OUCKY.

3akno4yeHue

C6op 1 aHanu3 Npon3BOACTBEHHbIX AaHHbIX B PEXMME peasibHOro BpeMeHU UrpaeT pe-
LLAoLLYIO pOJSib B YOOBMETBOPEHUN NOTPEOHOCTEN PbiHKA B KAYECTBEHHOM MNPOAdYKTE U B
COKpaLLeH1n BpeMeHN NPOXoXAeHWs NMPoayKTa OT Npon3BoanTens K pbiHKy. [Nepenasas
NPOV3BOACTBEHHbIE faHHbIE B cucTeMy ynpasneHus, Oracle TimesTen no cyLlecTsy B-
naetca “cucteMon Nogaep>XXKM NPUHATUA peLleHnin” Ha npegnpusatun. MHorve KnmeHThbl
NCNoNb3YIOT YNPaBnsoLy0 06paTHY0 CBA3b B PeXWMe peanbHOro BPEMEHW, YTOObI
o6ecneynTb 3aMKHYTbIN LIMKIT KOHTPOSIS KayecTaa.

Ecnn obbidyHaa kommepyeckas CYB[ MmoxeT ob6ecneyuntb BpeMs OTKMKA B HECKOJSbKO
munnmcekyHa, To CYB[ peanbHOro BpemeHn paboTtatoT Ha Nopsaok 6bictpee. Mx Mox-
HO MCNONb30BaTb HE TONBbKO Kak camocTtosTenbHble CYB[ B namMsaTh, HO 1 Kak 6bICTPbIN
KaWw K TpaguumoHHbiM CYB[ (Hanpumep, Oracle 10g). Mpu 3TOM Ha Bpems paboTbl Ka-
LUMPYIOTCA TONMbKO T€ [aHHble, K KOTOPbIM HYXEH ObICTPbIA AO0CTYN, a BCe OCTaslbHble
OaHHble xpaHaTca B agnckoson CYBL.
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6. XpaHunuwia gaHHbIX U aHanUTU4YecKue cuctemol Ha ocHoBe CYB]] Oracle
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K HacTosiLLleMy BpeMeHW BO MHOMMX OpraHu3aLusix HakorseHbl KoroccalbHble 06beMbl
OaHHbIX, HA OCHOBE KOTOPbIX MOXHO peLlaTb camble pa3Hoo6pasHble aHanMTUyeckue u
ynpasfieH4ecKue 3agadu B 060 cdepe aearenbHoCTU. MNMpobnembl XxpaHeHns, 06paboT-
KW 1 UCMONb30BaHUA aHaNIMTUYECKON MHOpMALIMM CTaHOBATCS BCe 6oee akTyaslbHbIMU
N NpuBNEKarT BHUMaHWE cneunanucTtoB U upm, padoTatolmx B 061acti uHdopma-
LIMOHHbIX TexHONornin. CoBpeMeHHble hakTu4eckme ctaHgapTbl NOCTPOEHUA KopnopaTue-
HbIX MH(POPMALNOHHO-aHANIMTUHECKUX CUCTEM NOCTPOEHbI HA KOHLIENUUW XPaHUULL, OAaH-
HbIX N COBPEMEHHbIX TEXHONOrAX 6u3Hec-aHannaa. B ocHoBe KOHUenumn XxpaHunuLy, oaH-
HbIX NIEXWUT BaXKHas uAes MHTerpaumm paHee pasbeduHEeHHbIX AeTanM3vpoBaHHbIX AaH-
HbIX, COOEPXaLLMXCH B UICTOPUYECKMX apXmMBaX, HakannmBaembIxX B TPAAMLMOHHbBIX CUCTE-
Max TpaH3aKUMOHHON 06paboTKW, NOCTynalLme U3 BHELLUHNX UCTOYHUKOB, B eAnHON 6a-
3e JaHHbIX, UX NpegBapuTenbHOe CorfiacoBaHne U BO3MOXHO arperauus.

B o6uiem BMae apxutekTypa KopnopaTMsHON MHAPOPMAaLNOHHO-aHANIMTUYECKON CUCTEMBI
OMNUCLIBAETCSA CXEMOW C TPEMSI OCHOBHbIMW ypoBHAMU (Puc 1):

e CO0p faHHbIX U3 pa3HOPOAHbIX MHAPOPMAUMOHHBIX UCTOYHUKOB M 3arpy3ka B XpaHumLLe.
e XpaHeHune gaHHbIX
e AHann3 gaHHbIX (pabo4yme MecTa nonb3oBaTenen)

TexHonorma PyHKLMOHMPOBAHMSA CUCTEMbI COCTOUT B crnepytoLleM. [laHHble NocTynarT ua
Pa3fIMYHbIX BHYTPEHHUX TPaH3aKLMOHHBLIX CUCTEM, OT MOLUNHEHHBLIX CTPYKTYP, OT BHELLIHMX
opraHu3aumi B COOTBETCTBUM C YCTAHOB/EHHbIM perfiameHToM, hopMamMm U MakeTamm oT-
yeTHocTn. OCcHOBHas npobremMa npu 9ToM COCTOUT B HECOrNacoBaHHOCTU U NPOTUBOPEYN-
BOCTU 3TUX NH(POPMALMOHHBIX MCTOYHMKOB, OTCYTCTBMM €AMHOMO SIOrMYECKOro Barnsaa Ha
KOpropaTuBHbIE AaHHbIE, MHOMOYMUCAEHHbIE HETOYHOCTU U OLLUMOKW B UCXOAHbIX UCTOYHM-
Kax. [na peweHusa 3Ton npobnemMbl MCNosnbadyeTca TexHonorma npoueccos ETL (Extract
Transform Load), KOTOpble OCYLLECTBASIOT NPOBEPKY, COrfiacoBaHune, npeobpasoBaHns U
3arpy3ky MHgopmaumm B XpaHUnuLle M BUTPUHBLI AaHHbIX. [locne aToro nonb3oBaTenu C
MOMOLLIbIO  CMEeUNanM3npoBaHHbIX MHCTPYMEHTasbHbLIX CPEACTB MOsyyarT HeobXoanmyro
UM MHpOpMaLMIO 159 MOCTPOEHUSA PasfiN4YHbIX TabMYHbIX N rpadouHecKmxX NpeacTaBneHnii,
NPOrHO3MPOBaHUA, MOAENVUPOBAHUSA U BbIMNOSHEHUA OPYTMX aHANIMTUYECKUX 3adad.

HanpaBneHne XpaHunuwy, OaHHbIX U CUCTEM OU3HEC-aHanNu3a SBMSETCA cerogHsa nns
Oracle ogHUM 13 caMbIx NpUOPUTETHBLIX. OPUEHTUPYACH Ha OOLLIENPUHATbLIE CTaHOaPTbI B
aTon obnactn, Oracle npeanaraeT HOBblE pPeLLEHUA U TEXHONOrMN ANa CO30aHuUst XpaHu-
LY, AaHHBIX N 9OEKTUBHOIO UCMOSIb30BaHUA HAKOMMEHHOW B HEM MHGOpMauuu.

BaxxHom oTnmnuuTensHom ocobeHHocTbio nogxopa Oracle sBnseTcsa nonHoTa U UHTErpupo-
BaHHOCTb aHanMTU4eckor nnatgopMmbl (puc.2), no3sonsowas pewlarts MHOrnMe 3agaydv
co34aHva 1 SKcnnyaTaunm XpaHunuLL, aHHbIX B paMKax eavHOM TEXHOSIOMMU U NpoayKTa.
OcHoBoOM pelLLeHns aBnseTcs cuctema ynpasneHus 6asamu gaHHbix Oracle Database, ¢
MOMOLLIbIO KOTOPOM MOXHO He TOSIbKO Ha[EXHO XPaHUTb OFPOMHbIE O6bEMbI aHaNUTU4e-
CKOM MHGopMaunn, HO U 3PMEKTUBHO BbINONHATL NpoLenypbl U3BNEYEHNs OaHHbIX U3
Pa3HOPOAHbIX UCTOYHMKOB, COrNacoBbIBaTb, arpermposatb M npeobpasoBbiBaTh 3TN AaH-
Hble B aHaNUTUYeCKyo MHopmaumio, 3arpyxaTb ee B xpaHunuuwie. Kpome Toro, cpeg-
CTBaMM 3TOr0 Xe NpoAdykKTa MOAAEPXMBAKOTCA pasnuyHble MEeToAdbl aHanmMaa OaHHbIX,
BKJ1t04aA MHOTOMEPHbIA aHanus, NporHo3vpoBaHne, aBToOMaTUYeCKUA NOUCK 3aKOHOMep-
HoCTel. LleHTpanbHbIM MHCTPYMEHTalbHbIM CPEACTBOM CO30AHWUS XPaHUNUL, U BUTPUH
asnsetcs Oracle Warehouse Builder, nocTpoeHHbIn Ha 6a3e COBPEMEHHLIX CTaHOApPTOB
Common Warehouse Metadata n noctaensembii Bmecte ¢ CYB][l Oracle Database. OH
npegHasHaveH assi onMcaHusa CTPYKTYPbl XpaHUnuwia v BUTPUH, NPOEKTUPOBaHUSA U CO3-
JaHusa npouenyp W3BJIEYEHUs, COrnacoBaHUsA U 3arpy3kyv OaHHbIX, a Takxe reHepauuu
MeTadaHHbIX 418 cpeacTB JoCTyna, HanpuMmep Takmx kak Discoverer.

ORACLE



B 5 K —————

- . N ] i B
3 i 2 ____ Na By TT._-‘:

CpepncTBa aHanm3a gaHHbIX OXBaTbIBAOT BECb CMEKTP aHANUTUYECKUX 3aa4y U NocTasns-
toTCcs B BUae AByx pegakumin Oracle Business Intelligence Standard Edition n Oracle Bu-
siness Intelligence Enterprise Edition. CTaHgapTHas pegakumns opueHTMpoBaHa Ha opra-
HM3auMKn, MHTEHCMBHO ucnonbayowme nnatgopmy Oracle gns 60nbLLIMHCTBA NPUKNaga-
HbIX cucTteM. B aTom cnyyae ons craHgapTHOM OTHETHOCTU mcnonbdyetca Reports, ons
reHepaumm HepernameHTMpoBaHHbLIX OTYETOB WM 3anpocos - Discoverer, ong CnoXHoro
MHOromepHoro aHanmaa - Discoverer OLAP, Spreadsheet Add-In, Bl Beans n Jdeveloper,
a ana 3agad “naenedyeHuns 3HaHu’- Oracle Data Mining. [Ons KpynHbIX KOPNopaTUBHbIX
cuctem ncnonbdyetcs Oracle Business Intelligence Suite Enterprise Edition - uHTerpupo-
BaHHaa nnardopma Ana 6usHec-aHanv3a, OpPUEHTUPOBaAHHAA Ha FeTepOoreHHy cpedy
MHMPOPMALIMOHHBLIX MCTOYHUKOB M BKIIKOHaKOLLAA KpOMe CTaHOapTHbIX CPEACTB OTHETHO-
CTU U HepernaMeHTUPOBaHHbIX 3anpOoCOB NHCTPYMEHTbI MOCTPOEHUA UHTEPAKTUBHbLIX UH-
doopmMaLMOHHBLIX NaHenewn, peLleHue Ons aHanuaa gaHHbIX B odorianH pexume, cpeacrasa
yBEe[IOMJIEHUSA U anepToB B peasibHOM pexume BpeMeHu n ap. Kpome Toro, CyLLecTByroT
rOTOBbIE NMPUIIOXEHUA ONA PELLEeHUs creumanm3npoBaHHbIX 3agad - Enterprise Planning
and Budgeting (6rogpxeTupoBaHue 1 nnaHvposaHue), Balanced Scorecard (c6anaHcupo-
BaHHasa cuctema nokasatenen). Demand Planning, Value Based Management n gpyrue.

Oracle Database gnsa peanusauuu xpaHunuLia AaHHbIX

OcCHOBOWN XpaHeHUs aHaNUTMYECKOW MHGOPMaLMK ABSETCA XPaHUNLLIE OaHHbIX, KOTO-
poe npencraBnaeT cob6om 6asdy AaHHbIX, Coaep>XKaLLyto AOCTOBEPHYIO COrflacoOBaHHYH MH-
dopmaunio, NpegHasHa4YeHHy Ons pelleHnss pasHooOpasHbIX aHanUTUYeCKUX 3apad.
C Toukm 3peHuns CYBM, nog ynpaBneHMemM KOTopon paboTaeT XpaHWUnLLE AaHHbIX, Hau-
6onee CyLLEeCTBEHHbIM ABMAETCA TOT PakT, YTO PEXMMbI (PYHKLMOHMPOBaHUA 6a3bl AaH-
HbIX 019 aHaNIMTUYECKUX 3a4a4q KOPEHHbIM 06pa3oM OT/INYAKTCH OT CUTyaLMn B OObIYHbIX
cucTemMax TpaH3aKUMOHHOM 06paboTkn. OHU TpebytoT cneumasibHbIX HACTPOEK napame-
TPOB, METOO0B UHOEKCUPOBAHNSA N 06PabOTKM 3arnpocoB.

CVYB[] Oracle npegocTaBnseT LUMPOKUA CNEKTP CPeacTB, HanpaBfeHHbIX Ha paboTy 6a-
3bl B PEXUME XPaHUIULL, U BUTPUH AaHHbIX. K UX YUCy OTHOCATCA napanfensHas obpa-
60TKa 3anpocoB, NO3BONAIOLLAA Hanboriee NOSHO UCMOMb30BaTb BO3MOXHOCTU MHOIMO-
NpOLEeCcCopHbIX annapaTtHbiX nnatgopMm, addekTnBHble 6utoBble (bitmap) nHOeKCbl n
crneunanu3mpoBaHHble anropuTMbl BbINOSTHEHMS 3aNPOCOB, KOTOPbIE MHOrOKPaTHO NOBbI-
LWaKT Npou3BOAUTENIbHOCTL 06PabOTKM aHanMTUYEeCKMX 3anpocoB, CEKLMOHMPOBaHWe
HdaHHbIX (partitioning), o6neryaroLasn ynpaeneHne 1 3Ha4mTenbHO yCcKopstoLLaa o6paboT-
Ky O4YeHb 60MbLUMX TabnuL U MHOEKCOB U MHOTME Apyrue.

ButoBble MHAEKCLI. [cnonb3oBaHne 6UToOBbIX MHAEKCOB (Bitmap Index) no3sonseTr pes-
KO YCKOPWTb BbINOSTHEHNE OMNpPefeneHHbIX TMMOB 3anpoCOB, XapaKTEPHbIX ANA aHaMUTnYe-
CKMX NpuUoXxeHuin. B cnyyae ecnm pa3bpoc 3Ha4eHMA Kakoro-nmbo napameTrpa unm rpyn-
MNbl NapamMeTpoB HEGOSbLLIOW (HanpuMep: Mos - MY>XCKOM/HKEHCKUIA; CEMENHOE MOSIOXKEHNEe
- XeHat (3amyxeM)/passegeH(a)/sgos(a)ey, TMN KMeHTa - pus. nuuo/iop.anuo n T.4.)
BO3MOXHO cO3AaTb OUTOBbIE MHAEKCHI, KOTOPbIE MO3BOMAT O4EHb OLICTPO NPOU3BOAUTL
BbIGOPKY MO TaKOro pofa napamMeTpam, Tak Kak 3Ha4eHusa XpaHAaTCa B BUae GUTOBON Kap-
Tbl M CPaBHEHME B 3anpoce NPOMCXOAUT Ha YPOBHE KOMaHp, npoueccopa cepeepa.

MapannenbHoe BbinosiHeHue. MapannensHoe BbinosiHeHWe (Parallel Execution) no3so-
NAET 3HAYUTENBHO YCKOPUTb BbINOHEHWE ANUTENbHbIX Onepaunini, KOTOpble YacTo BCTpe-
YaroTcs NPY NOCTPOEHNN N UCNOSIb30BAHUM XPaHWUMULL, AAHHbIX M aHANTUTUYECKNX CUCTEM.
CVYB/[] Oracle no3sonsieT pacnapannenntb Takne onepaumm, Kak BbIMOSIHEHME 3anpoCcoB
K O4Y€Hb 60SbLUMM Tabnuuam, cBa3kam Tabnuy, co3gaHne 60bLUNX MHOEKCOB, MaTepua-
JNIN30BaHHbIX NpeacTaBneHnin, BCTaBKY U U3MEHEHWE 3anunucer B 60MnbLUMX Tabnuuax npu
3arpy3ke fdaHHbIX B XpaHunuvile. lNMapannefnibHoe BbINOSIHEHWE MO3BONAET MOSIHEE pa-
CKPbITb NPeMMyLLeCTBa MHOMOMNPOLIECCOPHBLIX CUCTEM M KNacTepoB.
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CekunoHupoBaHue. BmecTe ¢ napannesnbHbiM BbINOHEHNEM €LLEe OOHUM MEXaHU3MOM
YBENMYEHMSA NPOU3BOANTENIBHOCTU BOMbLUNX XPAHWUANLL AaHHbIX U aHANIMTUYECKUX CUCTEM
ABMAETCA ceKunmoHmpoBaHue (Partitioning). 9TOT MexaHn3Mm No3BonseT Puanyeckn pasoum-
BaTb TabNMLpbl HYacTU UNN CEeKLMM MO NIOrMYECKOMY YCIOBMIO, HanpumMep no gate unm no
3HA4YEeHMAM KakuUX-nnMbo gpyrnx nonen. MNMpu aTom nornveckn Taénuua octaeTca equHom,
HO Ha PN3MHECKOM YPOBHE C KaXX0W TakoWn cekumnen cuctema pabotaeT He3aBUCMMO. OTO
NO3BOSIAET aBTOMaTUYECKM 3aMEeHsITb onepaLmm ¢ 60MbLLIOM UCXOAHOM Tabnuuen Habopom
onepauui ¢ oTaeNlbHbIM ee CeKLUMAM U TakKum 06pa3oM YMEHbLUUTL BpeMsi 06paboTKu.

MaTtepuanusoBaHHble NpeacTaBieHns. 3anpocbl aHaNIUTUKOB O06bI4YHO GbIBalOT JOCTa-
TOYHO CIIOXHbIMW, CoflepXXaT 60sbLLIOe KONMMYECTBO CBA3EN Mexay Tabnuuamu, arperu-
pytoLne BbIPaXXEHUS U T.M., YTO Mpu 60MbLINX 06bemax Tabnuy XpaHunuila npuBoauT K
HenpuemnemMbliM BPEMEHHbIM 3aTpaTtaM Ha nosflydeHue pesynetatoB. MartepuannsoBaH-
Hble NpencTaBfieHUs MO3BOMAIOT XPaHUTL B IBHOM BuAEe pes3yrnbTaTbl YacTO BCTpeYaro-
LLIMXCH 3arpoOCOB U He BbIMOMHATL MX 3aHOBO KaxkAbl pas, a UCMosib30BaThb NOTOBLIV pe-
3ynbtat. MatepuannaoBaHHble NpefacTaBfieHNss HanoOMUHAKOT 0OblYHbIE MPefAcTaBfeHUs
(view), HO B OTNIMYME OT HUX B 6a3€ AaHHbIX XPaHUTCA He TONbKO TEKCT 3anpoca, HO U pe-
3ynbTar ero BbINOJIHEHUS B BUOE HEKOTOPOM NMPOMEXYTOYHOM Tabnuubl. [aHHble B Ucxoa-
HbIX Tabnvuax, y4acTByHOLLMX B 3arnpoce, MOryT U3BMEHATLCA U B 3TOM Clyyae Heo6Xxoau-
MO OBGHOBJISATb U MPOMEXYTO4HYIO Tabnuuy. CyLeCcTBEHHO, YTO 3Ta CUHXPOHU3aLMA MaTe-
pnann3oBaHHOro NpPefcTaBfieHUs C UCXOOHbIMU TabnvuamMu BbIMNOSTHAETCA CUCTEMOWN aB-
TOMaTnyeckn B COOTBETCTBUM C OnpefesieHHbIM perfaMmeHToM, 3agaBaeMbiM pa3paboT-
4nkoM. MoxeT okasaTbCsi, YTO 3anpoc NoJfib30BaTens He XpPaHUTCA HENocpeacTBEHHO B
BMOE MaTepnanm3oBaHHOro NpPeAcTaBfieHns, HO BbIMONHUTL €ro ropasno obicTpee He Ha
MCXOOHbIX Tabnuuax, a WCMnonb3yss HEKOTOPOe CYLLECTBYIOLLIEE MaTepuanv3oBaHHOe
npencrasneHne. Hanpumep, ecnn mncxogHaa tabnvua cogepXuUt 000pOThbl 3a KaxAapblin
[OeHb M CO3[aHO MaTepuanM3oBaHHOe NpefcTaBrieHne, cogepxatlee o60poThl MO Mecs-
Lam, To 6b110 6b1 pa3yMHO UCMONb30BaTh €ro, a He UCXOOHYI Tabnuuy Npu BblYUCNIEHUN
060pPOTOB 3a Kax bl KBapTasn. Takoe «nepenucbiBaHne» 3anpocoB NPONU3BOAUTCH TaKXe
aBTOMaTMYECKKN, YTO OCBOOOXOAET pa3padoTymka OT HEOOXOAMMOCTU 3HaTb 060 BCEX
NPOMEXYTOYHbIX pe3ynbTartax, KoTopble MOryT oka3aTbCsi MOSIE3HbIMU NPU ONTUMKU3aLIUN
3anpocos, M paboTaTb HEMOCPEACTBEHHO C UCXOAHbLIMU TabnvuamMu.

YnpaBneHne cymMMapHbIMU AaHHbIMWU. OOHMM U3 BaXXHENLUMX YCOBEPLLEHCTBOBAHUA B
061acTy ONTUMU3aLMN BbINOSTHEHWNSI aHANUTUYECKMX 3arpoCoOB ABNSETCA TEXHONOrMs ynpa-
BMEHUS CYMMapHbIMU AaHHbIMW HA OCHOBE MaTepuanM3oBaHHbIX NpeacTaBneHnn (materia-
lized views). AHanmampys ctatucTuky paboTbl cuctembl, CYB[L pekoMeHayeT agMUHUCTpa-
TOpYy HEOOXOAUMbIE arperaTbl, aBTOMaTU4ECKM UX CO30AET U Nepnoamyeckn obHoBnaeT. 3a-
TEeM Npu BbINOSIHEHMM 3aMNPOCOB C arperMpoBaHNEM CUCTEMA aBTOMATUYECKN NepenucbiBa-
€T VX TakKnum 06pas3oM, 4ToObl OHM 06paLLanICh K CYMMapHbIM AaHHbIM, XpaHsALLMMCS B Ma-
Tepmann3oBaHHbIX NpeacTaBneHusx. Takon noaxon pe3ko, MHOrAa Ha HECKObKO NOPSOKOB,
MOBbILLAET NPOM3BOANTESNIBHOCTb XPaHUNULLIA AaHHbLIX A1 KOHEYHbIX NONb30BaTeNnen.

AHanuTtnyeckue pyHKUUKN. [1na obner4eHnsa NnporpaMmmMmMpoBaHnsa CrOXHbIX aHanuTnye-
cknx 3anpocos B SQL Oracle BCTpoeHO 605bLLIOe KONMYECTBO aHanUTU4eCckmux PyHKLUMNA.
JTO0 Takue PyHKUMM Kak DYHKLMKN paHXUPOBaHWS, BbIHUCIIEHUS NaroB, NIMHEHOWN perpec-
CVM1, BbIMUCIEHUA CKOMb3ALWMX, U MHOTME Apyrve. AHanutuyeckne (PyHKUMM Npu3BaHbl
obner4ynTb NPOrpaMMMpPOBaHNE N YMEHBLLUUTb HArpy3Ky Ha KIMEHTCKUE MNPUITOXEHUS.
CnepyeTt OTMETUTb, YTO CYLLECTBYET BO3MOXHOCTb CO3aBaTb CBOWN CIOXHbIE arpernpyo-
Lme PyHKUMK, B TOM YMCIEe He TONbKO Ha A3blke PL/SQL.

MHoromepHbI# aHanU3 faHHbIX Ha ocHoBe onuun OLAP. [1ns pelleHus aHanutuye-
CKMX 3afady, CBSI3aHHbIX CO CITOXHbLIMW pacyeTamMu, NpOrHO3MpoOBaHNEM, MOOENMPOBAHN-
€M cueHapueB “4to-ecnn’ U T.4., NPUMEHSAETCA ocobasi TEXHONOMMsi MHOrOMEPHOrO aHa-
nm3a. 9Ta TexXHonorus peannadyeTcs cneumanbHon komrnoHeHTon Oracle OLAP, Bxoasiuen
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B coctaB CYB[ Oracle Database. Onuus Oracle OLAP no3sonseT xpaHuTb 1 o6pabaTtbl-
BaTb MHOrOMEPHYI0 MHPOPMaLIMIO HA TOM Xe cepBepe 6a3 faHHbIX, rae HaxoauTcs pens-
unoHHoe xpaHunuwie. OcHoBon OLAP TexHONormm fBnsieTcs formyeckas MHoroMmepHas
MOA€ENb AaHHbIX, C MOMOLLbIO KOTOPOM MOXHO Onpefenstb U paboTatb C TaKUMU MOHS-
TUAMU KaK U3MEPEHUSA, Mepapxmm, MHOroOMepHbIe nokasaTenu 1 T.n. KaxabIn 1orn4eckuin
0O6bEeKT peanna3yeTcs HeKOTOpPbIM (PU3NYECKUM OOGBLEKTOM, COofepXallmm COO6CTBEHHO
JaHHble. B npocTteniwem cny4ae TakKummn «(pusn4ecknmmn» 06bekTaMu SABMAITCA 0OblY-
Hble penAunOHHbIE Tabnuubl. ATO COOTBETCTBYET CUTyaumn, Korga normyeckas MHOro-
MepHasi Mofgesib peanu3yeTcsi 0ObIHHOM CXEMOW 3Be3[a U CHEXMHKa. [pegycMmoTpeHa
1 gpyras BO3MOXXHOCTb XpaHeHUs1 MHOrOMEepPHbIX OOGBLEKTOB - B BUAE Creuuann3npoBaH-
HbIX MHOFOMEPHbIX MacCMBOBa aHanMTUY4ecKoro npoctpaHcTea [Ons paboTbl C MHOro-
MEepHbIMX 0O6bEeKTaMKM MpPefocTaBnATCA NPOrpaMMHble MHTepderchl ans paspadoTyu-
koB (API), C NOMOLLIbIO KOTOPbIX MOXHO OCYLLECTBAATb AOCTYN K MHOrOMepPHOM MHAOP-
Mauun Kak u3 Java-npunioxeHum, Tak 1 U3 NpunoXXeHnn, OpueHTUpoBaHHbIX Ha SQL.

ABTOMaTM4YECKUA NOUCK 3aKOHOMEPHOCTEN U TeXHONOrus usBne4vyeHusi 3HaHum. Oc-
HOBHasi 3aa4a TEeXHONOrMN U3BJIEYEHNS 3HAHWI COCTOUT B BbISIBNIEHUM B 60SbLUMX HA6O-
pax AaHHbIX CKPbITbIX 3aKOHOMEPHOCTEN, 3aBUCUMOCTEN 1 B3aMMOCBA3EN, MOME3HbIX Npu
MPUHATUN PELLEHUA Ha PasfIYHbIX YPOBHSIX yrpaBiieHus. Takue 3akOHOMEPHOCTU npef-
CTaBNAOTCA B BUAE MOAENEN pa3nnM4HOro Tuna, Mno3BONSIOLUMX MPOBOAUTL Kraccuduka-
LMIO CUTyaLmin Unn 06BbEKTOB, NPOrHO3MPOBAaTL UX MOBEAEHME, BbIABATL MPYMNMbl CXOAHbIX
06beKTOB M T.MN. CyLLECTBEHHO, YTO MOAENW CTPOATCA aBTOMAaTUHECKM B NMPOLEcce aHanmaa
UMEIOLLIMXCS JaHHbIX 06 06BEKTAX, HAOMIOAEHUAX U CUTYaLUUAX C MOMOLLbIO CreumanbHbIX
anropuTMOB, OCHOBaHHbIX Ha PasfMYHbIX MaTeEMaTUYECKMX U CTAaTUCTUHECKUX METOHAX.

Onsa peanuzaunm TexHonormm uadenedveHuss 3HaHum B coctaB CYB[L Oracle Database
BKNtoYeHa crieypnansHas onuusa Oracle Data Mining, OCHOBY KOTOPOW COCTaBASOT npoLe-
Oypbl, peannayroLme pasnuyHble anroputMbel NOCTPOEHUs Modenen. Hanpumep, knaccu-
PUKaLMOHHBIM anropuTM CTPOUT HA OCHOBE MMEKLLENCH apXMBHOW MHpopMaumm o Oo-
XOOHOCTU KITMEHTOB KilaccmndumumpytoLLee Aepeso, NO3BOSSIOLLEE MO 3HAYEHUSM pasnny-
HbIX NapameTpoB KMEHTa MPOrHO3MpoBaTb €ro JOXOoOHOCTb. K uncny Oapyrux Metonos
OTHOCATCA anropuTMbl KnactepusaLmm, BbIABASIOLLME rPYNMbl «MOXOXMX» 0O6bEeKTOB, MNO-
WCK accoumaumii, ¢ nNoMOLLbI0 KOTOPbIX MOXHO ONpeaensaTb YyCTOMYMBbIE B3aMMOCBA3M
MeXxny pasnuyHbiMn hakTopamu U apyrue anroputmbel. Huxe B Tabnuue npuBoamtcs
CMUCOK anroputMoB, peann3oBaHHbix B Oracle Database 10g. Bce oHV BMecCTe ¢ pasnuy-
HbIMM MeTafaHHbIMW, OMUCbIBAKOLLMMM NapaMeTpbl MOLENEN, OCOBEHHOCTM UX TECTUPO-
BaHUA N MPUMEHEHNST W Opyrne XapakTepUCTUKN, XPaHATCS B CneuMarnbHO BblAeNeHHOM
cxeme Oracle - peno3utopun Oracle Data Mining.

Anroputmbl, peann3oBaHHble B Oracle Data Mining

KnaccudunkaumoHHble Mogenu natve Bayes, Adaptive Bayes Network
Knaccudmkaumm n perpeccrMoHHble Mogenm Support Vector Machine

[MoucK cyLLLeCTBEHHbIX aTpUbyTOB Minimal Descriptor Length
Knactepusaums Enhanced K-means, O-cluster
lNounck accoumaunn Apriory Algorithm

BbloeneHne npusHakoB Non-Negative Matrix Factorization

BaxHaa 0Co6eHHOCTb anropuTMOB COCTOUT B TOM, YTO BCE OHU paboTaloT HEMOCPEACTBEHHO C
penaumnoHHbIMK 6a3amMn OaHHbIX N He TPEeOYIOT BbIFPY3KN 1 COXPaHEHUs AaHHbIX B CrieumanbHbIX
dopmaTax. Kpome co6¢TBEHHO anroputmos, B onumio ODM BxogsaT cpefctsa NoaroToBKU AaH-
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HbIX, OLlEHKM pe3ynbTaToB, NPUMEHEHNst MoJernen K HoBbIM Habopam AaHHbIX. icnons3oBath BCe
5TW BO3MOXHOCTU MOXHO Kak Ha nporpaMMHOM ypoBHe ¢ nomoLubio Java APl nnu PL/SQL AP,
Tak 1 ¢ nomoLLbio rpadmyeckon cpeabl Oracle Data Miner, opyeHTMpoBaHHOM Ha paboTy aHanu-
TUKOB, peLLatoLLmMX 3aa4m NPOrHO3MPOBaHUS, BbIABNIEHUS TEHAEHLUMA, CermeHTaummn n ap.

C6opa paHHbIX U3 pa3HOPOAHbIX UICTOYHUKOB

3afayn n3eneveHns gaHHbIX U3 pasHbIX UICTOYHMKOB, UX COrflacoBaHusi, NPOBEPKU, arpe-
rMPOBaHWA 1 BbINOSTHEHUA APYrUX Npeobpa3oBaHnii 06bIMHO peLLaloTCs C UCMOMb30BaHu-
eM creumarnbHbIX MHCTPYMEHTASIbHbIX CPEeACTB, 06beAnHAEMbIX Nnof O6LMM Ha3BaHWEM
ETL-cpeactea. Kak npasuio, Takoe CpefcTso MpefocTaBigeT BO3MOXHOCTL BM3yallb-
HOro MPOEKTUPOBaHUSA MpoLEeccoB coopa M NpeobpasoBaHUA AaHHbIX C MOMOLLBIO Cre-
LmarnbHbIX rpadduyecknx pefakTopoB, COXpaHseT 3TU crieundukaumm B pernosvtopumn u
3aTeM BbIMOJSHAET UX Ha CneumanbHO BbiAeNEHHOM cepBepe Npeobpa3oBaHns U 3arpyskiu.

B otnunyme ot atoro, ocHoBHon npuHumn Oracle B oTHoweHun ETL-TeXHONOrMM - Makcu-
MasibHO MCMNoNb30BaTb BO3MOXHOCTKU cepBepa Oracle Database gna sbinonHenuns ETL-
npouenyp. STo NO3BONAET n36exaTb NPOGEM C MHTErpaumen pasnnyHbIX CPeacTs v no-
BbICUTb NMPON3BOAUTESNBHOCTb NPeobpasoBaHNsA U 3arpy3Kn AaHHbIX B XpaHunuvwe. Ons
peanu3aumm 3Toro noaxoga craHgaptHele cpeactea CYB/[ Oracle pacwmpeHbl [ONOAHU-
TeNbHbIMU KOMaHAaMu U MexaHn3mMamm, Nosie3HbIMN AN 3a4ay n3sfieveHuns, npeobpaso-
BaHWA M NOTOKOBOW 3arpy3ku AaHHbIX U MOBbILALWLMMN 3PPEKTUBHOCTD X peanuaaumu.
K Takum cpeficTBaM OTHOCATCH BHELUHME Tabnuvubl, TabniMyHble (OYHKLMWU, OOHOBPEMEH-
HbI BBOJ W KOPPEKTUPOBKA AaHHbIX, BBOA OAHHbLIX B HECKOMbKO Tabnuy v ap.

BHeLuHWe Tabnuubl. [Ana obnerdennsa paboTbl C BHELLHUMUW UCTOYHUKAMU AaHHbIX Npuy 3arpys-
Ke B XpaHWIULLIE MOXKHO BOCIOSb30BaTbCA MEXaHN3MOM BHELLHMX Tabnuu, NpeacTaBnstoLLmX
cob60o BUPTYyasibHble TabnuLbl, KOTopble BocnpuHuMatoTes BHyTpy CYB[ kak Tabnuubl Orac-
le, HO dm3n4eckm aensaoTCA Tabnmuamu B apyrnx CYB[L vnn B TekcToBbIX dhannax. Berpoeh-
Hble MeXaHV3Mbl MO3BOSAT O4eHb APPEKTUBHO padoTaTb C BHELLUHMMU Tabnuuamu u go-
CTUYb 3HAYUTENBHOIO YBENNYEHUS MPON3BOAUTENBHOCTM MPK 3arpy3ke OaHHbIX.

TabnuyHble PyHKUMW. TabnnyHbIMM Ha3bIBAKOTCA TakMe (PyHKUUN, KOTOpble BO3BpaLLaoT
He OoTHeNbHOe 3Ha4YeHue, a MHOXECTBO CTPOK Tabnuupl. [py BbIGOPKE JaHHbLIX C Takow
JoyHKLMEN MOXHO 06paLLiaTbCsl Kak ¢ 06bI4HOM Tabnuuen, T.e. UCMOMb30BaTh B orneparope
SELECT. C aTOM TOYKM 3peHusi oHa nofobHa npeactaBneHuto (View), MoCKOmbKY pe3yrb-
TUPYIOLLIME AaHHbIEe TaKXKe He XPaHATCS, a BbIYUCIAOTCA AMHAMUYECKN BO BpeMs 3anpoca
B COOTBETCTBMM C HEKOTOPLIM OnucaHuem. Ho ecnv ana npeacraeneHust Takoe onvcaHne
BCerga orpaHn4eHo HekotopbiM SELECT-onepatopom, To B Ta6nNM4HON (OyHKLMM hOpMU-
poOBaHWe OaHHbIX MOXET 3afaBaTbCs I0ObIM anropuTtMoMm. Mcnonb3oBaHne TabnmnyHbIX
OYHKUMIA NPU CAOXHBIX COrfiacoBaHUsX U NpeobpasoBaHUsX OaHHbIX MO3BOSNAET O6XO-
OUTbCA 6€3 MHOMOKPaTHOrO COXPaHEHUsI MPOMEXYTOUHbIX PEe3ybTaToB U TEM CaMbIM Cy-
LLIECTBEHHO COKpaTUTbL BpPeMsi 06paboTKM AaHHbIX Nepep 3arpy3KOon B XpaHUnLLIE.

OpHoBpeMeHHOe 06HOBNEHNE N BCTaBKa AaHHbIX. Mpouecc 3arpy3km AaHHbIX B XpaHWUIn-
LLie 4acTo BKIOYaET kKak AobaBfieHne HOBOW MHhopMaLmmn, Tak U KOPPEKTUPOBKY YXe Cy-
LecTyloLer. Hanpumep, B criydae 06HOBINEHNS MHGOpMaLmMn O KiMeHTax Heo6Xo4MMO
051 yXKe CYLLEeCTBYIOLLEro KfIMeHTa npon3BecTy O6HOBMIEHME COOTBETCTBYIOLLEN 3anucu
TabmLbl, & eCNY TAKOrO KIIMEHTA HET, - TO BCTaBKy HOBOW 3anmcu. O6bI4HO 3TO OCYLLIECT-
BNSeTCS ABYMsi OTAENbHbIMK onepauusaMn - ¢ nomoLlbio koMaHabl INSERT npoussogsaTcs
BCE A06aBNEHNS HOBbIX OAHHbIX, @ A/ KOPPEKTUPOBKN CyLLECTBYIOLLIEN MHpOpMaLIMK Bbl-
nonHsaetca UPDATE. B Oracle nmeetcsi BOSMOXHOCTb COBMECTUTb 3TU OECTBUA C NOMO-
wbto komanael MERGE, koTopas BbINOMHAET OOHOBPEMEHHO U OOHOBSIEHME U BCTABKY Ha
YPOBHE CepBepa, YTO, ECTECTBEHHO, NOBLILLAET NPON3BOAUTENIBHOCTb 3arpy3KMu.

OpHoBpeMeHHasi BCTaBKa B Heckonbko Tabnuu. Elie ogHo nonesHoe cpeactso Oracle
[Nsi NTOTOKOBOW 3arpy3ku AaHHbIX - OQHOBPEMEHHas BCTaBKa B HECKOJIbKO Tabnu. B ps-
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e criy4aeB npu 3arpyske Tabnvubl B XpaHUULLE ee CoOepXUMoe HEOOXOANMO «pas-
6pocaTtb» Mo HECKONbKMM Tabnuuam. Tak, Hanpumep, npu 3arpys3ke OaHHbIX O KIUEHTe
MOXET 0Ka3aTbCs, YTO MHopMaLms 060 BCeEX (PU3NYECKUX NULAX JOSDKHA NOMeLlaTbCs
B OfHY Tabnuuy xpaHunuila, a o ropuandeckmx nuuax B gpyryto. CtaHgapTHeIMK cpea-
cTBamMu pensaunoHHbix CYB[ 310 npuxoantcsa aenaTb B HECKOSIbKO MPOX040B, YTO B CIy-
Yyae 60nbLUMX Tabnuy 3aHMMaeT 3HaunTensHoe Bpems. B Oracle Database ¢ nomoLbio
komaHgbl INSERT ALL 3a oguH npoxop no Tabnuvue-UCTOYHUKY MOXXHO BbIMOSTHUTb
BCTaBKY OJHOBPEMEHHO B HECKOJIbKO LiefIeBbIX TabmnuL,.

Oracle Warehouse Builder - uHcTpymeHTanbHas cpefa co3gaHus XpaHunuiia
AaHHbIX

Oracle Warehouse Builder (OWB) - 310 MHOrodpyHKUMoHaneHas paclumpsiemas CASE-cpe-
[a Ans pa3paboTKu 1M pas3BepTbiBaHWA KOPNOPaTVMBHLIX XPaHUULL, U BUTPUH AaHHbIX. [Mo-
CTPOEHHbIN Ha 6a3e OTKpbITOM apxmutekTypbl Common Warehouse Metamodel (CWM), OWB
- VHTErpypoBaHHOE CPEeOCTBO, MO3BOMAIOLLEE peLlaTb pa3nmyHble 3adaqu, He npuberas K
MOMOLLM HECKONbKUX Y3KOCMEeLManM3npoBaHHbIX NpodykToB. K aTMM 3agadam OTHOCATCS
NPOEKTUPOBaHNE, CO3OaHME U afMVHUCTPUPOBAHNE XPaHUIIMLLA AaHHbIX, pa3padoTka v re-
Hepaums NpoLenyp M3BMeYeHUs, Npeodbpa3oBaHns 1 3arpy3kn OaHHbIX U3 Pa3fINYHbIX UC-
TOYHWKOB, yNpaBneHne MeTagaHHbIMU U HTerpaums MHCTPYMEHTasIbHbIX CPEACTB AOCTyna.

Warehouse Builder ncnone3yet Bce HoBble Bo3MoxHocTu CYB/[] Oracle Database, cBsi-
3aHHble C TEXHOMOrNAMWN XPaHWUULL OaHHbIX, TaKUe Kak MaTtepuannM3oBaHHble npeacra-
BNEHWs, 06bEKTbI TUNa “namepenmne” (“dimension”) n T.4.

PeanunzoBaHHbIN Ha Java u nzobunyrowmin Mactepamn (Wizards) nonb3oBaTenbCkui
nHtepdenc Warehouse Builder cywiectBeHHO o6rieryaeT co3fgaHune, pa3BepTbiBaHUE U
nopgaepxkKy Xpanunuwia JaHHbix. [MpoayKT no3sonseT Bu3yanbHO MOAeNnMpoBaTth Cxe-
My XpaHnnuuia AaHHbIX TM60 MMNOPTUPOBaTb MeTafaHHble U3 CYLLECTBYIOLUX XpaHU-
nuw. Pa3paboTymnk MOXeT BU3yasibHO onpedenste 0To6paXKeHUs Mexay UCTOYHUKaMU
OaHHbIX 1 xpaHunuwiem, n Warehouse Builder 3atem aBToOMaTM4€CKM reHEPUPYET Ha UX
OCHOBe mopynu 3arpy3ku (B Buae npouenyp PL/SQL wnu ckpuntoB SQL*Loader).
[MpodyKT meeT BCTPOEHHYI0 6UBNNOTEKY (PYHKLUMIA Npeobpa3oBaHma OAaHHbIX, KOTOPYHO
npu HeO6XOAMMOCTN MOXHO PacLUNPATbL COBCTBEHHbIMK Npoueaypamn Ha PL/SQL.

NcTtouHmkamm ganHbix ana OWB, nommmo CYB[ Oracle pasnuyHbIX BEPCUIA, MOTYT ObITb
nnockue annel, CYB apyrnx npounssogutenen (goctyn yeped wno3bl 1 ODBC), a
Takxe npunoxenuss ERP (Oracle E-Business Suite, SAP R/3 n gp.).

OtkpbiTas apxutektypa Common Warehouse Metadata no3sonsieT nHTerpmposatb MeTa-
paHHble Warehouse Builder n nHcTpymeHTOB foctyna K nHdopmaumm - Discoverer u OLAP
Option. C nomoLwubto cneunansHoro Mactepa MOXHO nepeHecTn 6U3Hec-onncaHns U3 pe-
noautopusa Warehouse Builder B COOTBETCTBYIOLLME CINOM METafaHHbIX CPEACTB aHanmMaa.
Bnarogaps aTomMy pe3ko CHMXatTCs 3atpartbl Ha OpraHM3aumio JOCTyNna KOHEeYHbIX Nosib-
3o0BaTenen K AaHHbIM XpaHunuia n obecrnedmBaeTcs LefIoCTHOCTb MeTanHpopmauuu.

(7] L} I

Puc. 3. Pegaktop otobpaxeHuii Oracle Warehouse Builder
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7. HTerpaums pacnpepeneHHbiX AaHHbIX HA OCHOBe TexHonorun Oracle

42

Tpe6oBaHue UH(HOPMALMOHHON UHTErpaLmmn

Moa nHdopMaumMoHHOW MHTerpaLmen 06bIYHO NoOHMMaeTcs obecreyeHne paboTbl 6u3Hec
NPUITOXEHUIN NOCPELACTBOM UCMOMb30BaHUA 06LWMX AaHHbIX. IHTerpaumMoHHoe peLueHne
- 9TO KOHKpeTHas peanusauusa nHdopmaumoHHon nHterpauumn B T cpene komnaHuu.

CyuiecTByeT HECKOJSIbKO MPUYMH, MO KOTOPbIM KOMMNaHWsaM TpebyeTca MHopMaumoHHas
NHTEerpaums. ITo MOXET ObITb pacLUMPEHNE KOMMNAHUM NyTeM NpUodpeTeHns Opyrux nnm
pacrnpocTpaHeHus B permoHbl, HEO6XOAMMOCTb OO6MEHAa AaHHbIMWU C NapTHepamMm no 6us-
HeCy Mnm NOCTPOEHNE eQNHOIO KOMMIIEKCHOIO NPUIOXeEHUA B reteporeHHon cpege. WH-
TerpaumMoHHOe peLleHne rapaHTUpPyeT YUCTOTY M COrfacoOBaHHOCTb AaHHbIX, o6ecneyn-
BaeT eQuHbIA B3NS4 Ha AaHHble, rae 6bl OHM peanbHO He pacnonaranncb. ATo NoBblLa-
€T 3PPEKTUBHOCTb COBMECTHOM pabOoThbl NPUNIOXEHN. B ToXe Bpems nosbilaeTcsa ad-
drekTUBHOCTb paboTbl T genaprameHTa 3a cHeT aBToMaTu3aumm NpoLeccoB npegocra-
BMIEHUA OaHHbIX 6U3HEC NPUIIOXEHUAM U YITyHLLEHUS NX B3aUMOLENCTBUS.

Oracle Database 10g npegnaraet Hanboee 3aBepPLUEHHYIO, MOMHYIO NnaTopMy AN UH-
Terpaunm pacnpeneneHHbiX AaHHbIX. VIcnonb3oBaHne BO3MOXHOCTEN yNpaBfieHns o4e-
peasMn COOBLLEHNI, pENNMKaLIMM AaHHbIX, LUO30B 1 pacnpeneneHHoro ooctyna no3eo-
NAET co3aaTh HaOEeXHbIE KOMMYHUKALMU MeXAY NPUIOXKEHNAMU, NONb30BaTENSIMU KaK B
FOMOIEHHbIX, TakK U B FeTEPOreHHbIX OKPYXXEHUSIX.

MHTerpaumoHHble pelueHus
O6bI4HO paccmaTpuBaroTCst TpU CTpaTerMm Npu NOCTPOEHUN MHTEMPALMOHHBIX PELLEHWIA:

e KoHconupauus (consolidation) - Bce gaHHble pacnonaratoTcs B eguHou 6ase LeH-
TpanbHOro NOAYUHEHUS;

e pepepauus (federation) - gaHHble NPeacTaBNAKTCA MHTErPUPOBAHHbIMU B €4WHOMN
BMPTYyarnbHOW 6a3e, XOTA peanibHO pa3MeLLaloTCs Ha TEPPUTOPUANbHO pacrnpeneneHHbIX
y3nax;

e pacnpegeneHue (sharing) - MHOXXeCTBEHHbIE KOMUM MHpopMaL MK pacnpenensoTcs no
MHOIMM 6a3aM JaHHbIX g obecrnedyeHnsa padoTbl MECTHbLIX MPUIOXEHNIA.

KoHconupauua

Oracle Database 10g no3BonsieT KOHCONMANPOBATL FrETEPOreHHY0 MHhopMaLmio B ean-
HOM 6a3e AaHHbIX N obecrnednTb MaclTabupyemoctb peweHuns. Oracle nogoepxvsaet
BCE TUMbI fAaHHbIX, BKIKOYasa TEKCTbI, ayamo, Buaeo, XML, e-mail, coobLueHns, NpocTpaH-
CTBEHHbIE TUMbl U paboTaeT Ha 6onbLUMHCTBE nnaTdopm oT Windows u Linux go Tru64.

XoTs KoHconuaauusa ABnaeTcs npocrenwlen opmMon MHPOPMaLIMOHHON NHTErpaunm, oHa
3a4acTyto Hanbornee TpyaHO JOCTMXUMA. BbiBaeT, 4TO HeKoTopble AenapTtaMeHTbl He
CKIIOHHbI K 06beIMHEHMIO JaHHbIX B OOHOM UCTOYHUKE UIIN 3TO HEBO3MOXHO MO MpuynHe
60bLUOr0 KONMYecTBa yHacnenoBaHHbIX cucteM. [lpyrne komnaHum, Hao6opoT, [OCTU-
ratoT CHMXEHUA afMUHUCTPATMBHbBIX PACXOLO0B, YMEHbLLAA KONMMYECTBO CEpBEpoOB 1 6a3
JaHHbIX, NyTeM KoHconupauuwn. KoHconupaums sBNAeTCA upaeanbHOW cTpaTerven npu
MOCTPOEHUN KOPMOPATMBHLIX XPAHWUNULL, aHHbIX U pa3BepTbiBaHMUA NPUNOXEHU OU3Hec
aHanuaa. [1lpy 3ToM OCHOBHLIMM 3afa4amu ABMSIOTCA:

e O4yncTKa AaHHbIX OT HECYLLECTBEHHOM MM OLIMOGO4HOM MHbopMaLnu;
e YCTpaHeHue Oy6nnKaTos;
¢ BoinonHeHne npeobpasoBaHum ans obecrnevyeHnss paboTbl 6U3HEC NPUIOXKEHUIN

Oracle Database 10g npegnaraet pa3Hoo6pa3sHble BO3MOXHOCTU A1 3aKa34MKOB, Xe-
nawLwmx KOHCONManpoBaTb MHAOPMAaLMIO, BKOYAA MHCTPYMEHTLI BbIGOPKMK, Npeobpa-
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30BaHusa 1 3arpy3ku (ETL), knactepHble TexHonorum (Oracle Real Application Clusters -
RAC), BupTyanbHble YacTHble 6a3bl gaHHbIx (Virtual Private Database - VPD), cekuuo-
HupoBaHue (partitioning) n MHoroe gpyroe.

e Oracle Warehouse Builder - o6ecrneunBaeT npoekTupoBaHve, co3gaHue 1 agMunHu-
CTpMpoOBaHue eauHol 6a3bl AaHHbIX, Pa3paboTKy MU reHepaumio npoLenyp U3BneveHus,
npeo6pal3oBaHns 1 3arpy3kKn AaHHbIX U3 PasnUYHbIX UCTOYHMKOB, yrNpaBieHne mMeTa-
[OaHHbIMW;

e Warehouse Builder Enterprise ETL - cyLlecTBeHHO paclumpseT cTaHgapTHbIE BO3-
MoxHocTn Oracle Warehouse Builder, no3sonsisi COXpaHsiTb UICTOPUIO M3MEHEHWNI pas-
MEPHOCTEN, BbIMOSHATb MHTEPAKTMBHbIA aHanu3, onpeaenstb Nonb30BaTeslbCKMe TUMbl
OaHHbIX B peno3nTopun, O6bICTPO NepemMeLLatb 605blne 06beMbl aHHbIX, KOHCTPYNPO-
BaTb C/IOXKHbIE NMPOLIECCHI 3arpy3kn 1 NpeobpasoBaHuns;

e Warehouse Builder Data Quality - no3sonseT npeo6pasoBaTb NOTOK AaHHbIX B Ka4e-
CTBEHHYK MHPOPMAaLMIO U KOHTPONMPOBAaTb NPOLIECC 3arpy3KK, BbINOSHAS NPogUIn-
poBaHWe OaHHbIX, ONpenenss npasuna U reHepupyst CXeMbl UCNPaBNEHNSA OaHHbIX;

¢ Real Application Clusters - o6ecneveHne maclutabmpyemMocTu npu paéoTte ¢ eauHOMN
62301 [aHHbIX Yepe3 MHOXECTBO HELOPOrMX CEPBEPOB;

e Virtual Private Database - no3BongeTt pa6oTtaTb TOJIbKO CO CBOMM HAGOPOM AaHHbIX
npu obpalleHnr K egnHon 6ase OaHHbIX;

e Partitioning - yny4waeT npoM3BoANTENBHOCTb, AOCTYNHOCTb U yrpasieHne 60bLum-
MU Tabnvuammn 6e3 nepeHacTPONKM NPUNOXKEHUN.

Pepepauus

Mpwu BbIGOPE (hegepaTnUBHON cTpaTerMm nHopmarms oCcTaeTcs Ha MecTax CBOEro nep-
BOHa4asnibHOro pacrnosfioXXeHus, rge oHa ynpasnseTcss U OOHOBMSETCA YCTaHOBMIEHHbIM
Ccnoco60oM. MHOXeCTBEHHbIE UCTOYHUKN NPeacTaBnsaoTCs Kak 6bl UHTErPUPOBaHHLIMU B
€[VHYI0 BUPTyasbHyto 6a3y AaHHbIX, MACKMPYETCSA KONIMYECTBO U TUMbI 623 AaHHbIX. De-
fepatmsHoe pelleHne Oracle obecrieyvBaeT OOCTYN K AaHHbIM Kak ropf yrnpasfieHnem
CYB[ Oracle, Tak n kK CYB[ gpyrux npounssoauTenemn, K CTPyKTYpUPOBaHHbIM U He-
CTPYKTYPUPOBaHHbIM [aHHbIM, CKpbiBasi OENCTBUTENbHOE PacrofioXeHue OaHHbIX OT
NPUNoXeHn. Tak Kak He TpebyeTcs nepeMeLleHnsa OaHHbIX, dhefepaums npegnaraer
CKopeunwnin nNyTb On8 MHpopMaumoHHom nHterpaumn. GefepaTtnBHan ctpaTerus peko-
MeHAyeTCs Npu cneumanbHbIX Clydasx MHTerpauum peako Ucnonb3yemMon Uim 4acto Me-
HAoLwencs nHgopmaumm. Oracle npepnaraeTt pasHoo6pasHble METOAbI JOCTyna K pas-
NINYHBIM UCTOYHMKaM dpefepaTuBHbIX AaHHbIX:

e pacnpegenexHble 3anpockl (Oracle Distributed SQL);

e 3anpocbkl K XML gaHHbIM (XQuery);

e OCTYN K reteporeHHbIM gaHHeiM (ODBC, OLEDB, Oracle Transparent Gateways);
e foctyn K 6onee 4em 100 Tmnam nnockux camnos (External Table);

e 0bpaLLeHne K web-cepsucam, Kak K McTovHmkam SQL gaHHbIX;

Oracle Distributed SQL

OTOT MexaHn3M No3BoNseT paboTaTb B pacnpeneneHHon cpene Oracle n He-Oracle 6a3
AaHHbIx. O6palleHre Npon3BoanTCS K eguHON norndeckon 6ase aaHHbix Oracle, He3aBu-
CUMO OT (paKTUHECKOro pacrnonoXeHusa Tabnuy. Bel MoXeTe Mcnonb3oBaTh 3TOT MeExXa-
HMU3M ON11 CHUXKEHUS CIOXKHOCTU paboThbl MPUINIOXKEHUIA B pacnpeneneHHon reTeporeHHomn
cpege. Nonb3oBartenu LeHTpasnbHOW 6a3bl AaHHbIX 06paLLaTca K yaaneHHbIM 6a3am ye-
pe3 cBAan (db links), npruyem nokanbHbIN NoNb30BaTeNlb MOXET He ObITb NOSb30BATENEM
yaaneHHon 6aabl gaHHbiX. Oracle Distributed SQL paet cnepgytowime npenmyLlecTea:
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e [1pO3payHOCTb PacnoioXeHUs - (PU3NYECKOe pacrnosioXeHne O6beKToB 6a3 AaHHbIX
MOXET ObITb MBMEHEHO 6€3 BNNAHNA Ha PadoTy MPUIOXKEHNIA;

e [1lpo3payHocTb SQL 3anpocos u dumkcaumm nameHeHnn (COMMIT) - ncnonb3oBaHune
OBYX(ha3HON hmkcaumm aBTOMATUHECKU rapaHTUpyeT HaOeXHOCTb paboTbl MPUIoxXe-
HUA B dpedepaTMBHON apXUTEKTYpe, TOYHO Tak Xe Kak U B OTAEeSIbHO B3ATOW 6a3e AaH-
HbIX. [pn 3TOM He TpebyeTcsa cneumanbHbIX OEUCTBUN 0119 KOHTPOA paboTkl pacnpe-
OENEHHbIX TPaH3aKUui;

e OnTMMKM3auus pacnpepesieHHbIX 3anpocoB - MUHUMU3aUUAa KoJindecTBa nepenaBsae-
MbIX OaHHbIX rapaHTUpyeT onTuMalnbHYO NPon3BOOUTESIbHOCTD.

XQuery

Oracle aktnBHO y4acteyeT B pa6ote W3C XML Query Working Group ans paspaboTku
XQuery - ctaHgapTa obparieHnin kK XML gokymeHtam. Ceoncteo Oracle XQuery npepo-
CTaBfSieT CTaHOapTHbIM cnocob obpalleHns n MmanunynmposaHua XML gaHHbiMu. XML
OaHHble 061agatoT CBOMCTBaMU, KOTOPbIE HEBO3MOXHO OTPa3uTb PENSLMOHHbIMKY Tabnu-
Lamu, Hanpumep, Nopsaaok anemeHToB. XQuery o6nagaeT CBOMCTBaMU, KOTOPbIE He Npu-
cywm SQL. OononHutensHo Oracle o6ecneynBaeT BO3MOXHOCTb obpatleHunss Kk XML n
pensuMoHHbIM AaHHbIM B ogHoM 3anpoce. Oracle XQuery no3BONSAET CHU3UTb CITIOXHOCTb
NPUIoXeHun, padoTarowmx ¢ XML gaHHbIMA.

Generic Connectivity & Transparent Gateways

MHOrme KoMnaHum OJHOBPEMEHHO MWCMOSb3YIT HECKONbKO pasHbix Tunos CYB[.
Kaxgas u3 cucteM XpaHuUT OaHHble U obecnedmBaeT paboTy npunoxeHwuin. Oracle
npegnaraeT pasHoo6pa3Hblie peLleHns No CBA3bIBAHWUIO, YTO NMO3BONAET KOMMNaHUAM
WHTEerpupoBaTb CUCTEMbI U MOMAYYUTb eOuHOE NpeacTaBfieHne O pa3pO3HEHHbIX OaH-
HbIX.

* Generic Connectivity - ceonctBo 6a3bl gaHHbIX Oracle o6pawatbca k ODBC wnu
OLEDB coBmectumbIM He-Oracle cuctemam 4epes COOTBETCTBYHOLLME OpanBepbl;

* Oracle Transparent Gateways - cepTUdULNPOBaHHbIE, ONTUMU3NPOBAHHBIE PELLEHNS,
cneumanbHO co3aaHHble ans obpalleHus K pacnpocTpaHeHHbIM He-Oracle cuctemam,
Taknm Kak Sybase, DB2, Informix, Microsoft SQL Server, Ingres, Teradata

OTu peLLeHns NO3BONAT pa3paboTymkam n3bexarb HaCTPONKM NPUNOXEHUI Npy 0bpa-
weHum K He-Oracle cuctemam 1 NOBbILWAIOT NEPEHOCUMOCTL MPUIOXKEHNINA. ITO 0COBEH-
HO Ba)KHO Y4MTbIBaTb NPWU nepexofe K pacnpeneneHHon grid apxutektype.

External Table

Kpome o6patueHus K XML 1 pensunoHHsIM gaHHbIM nocpeactsoM XQuery n SQL, Orac-
le NpegocTaBnisaeT BO3MOXHOCTb obpaLleHns K 6onee yem 100 Tunam dpannos. MNMpn 06-
paLleHn K BHELLHUM barnam UCrosb3YoTCs cneumarnbHble (punbTpbl, KOTOpble Npeob-
pasytoT cogepxumoe B XML npencrasneHne. Ceoncteo External Table npumeHnsieTcs gns
NAOCKMX GhannoB pacnosioXXeHHbIX BHe 6a3bl faHHbIX. O6palleHne BbirnaguT Kak obpa-
LLieHME K pensunoHHon Tabnuue 6asbl nocpeactsoMm SQL. [ocTtyn MOXET 6bITb Kak Mno-
crnepoBaTesibHbIN, Tak W napannenbHbir. g KOHEeYHOro Nonb3oBarens oTiMyne ot 06-
paLleHns K BHyTPEHHeN Tabnuue 3akrio4vaeTcs B HEBO3MOXXHOCTU BHECEHUSA U3MEHEHUI
BO BHELUHWW chans.

Web Services

Web cepBuChl He Tak JaBHO CTalnim 0Y4eHb BaXXHbIM CPefCcTBOM B3anMOOOMeHa AaHHbIMM
mexay cuctemamun. Web cepBuchl He TOSIbKO COOBLLAKOT SIIO6bIM NPUITOXXEHUAM, YTO OHU
JenatoT, HO 1 BbINOSHAOT 3TN OEACTBUA L1 aBTOPU30BAHHbLIX MPUSIOXEHNIA.

ORACLE



Oracle Database 10g MOXeT BbICTynaTb Kak NOTpebutenb Web CepBMCOB, TO €CTb MOXET
BbI3bIBaTb BHELLHME Web cepBuchl Yepe3 Java knaccel, PL/SQL npouegypbl u Tpurrepsl.
JononHntensHO MOXHO co3aaTb web cepsuc, paboTaroLLmii Kak MCTOYHMK, NOAOEPXKMBALO-
wmin SQL 3anpocekl. Oracle Database 10g MoXxeT BbICTynaTh M Kak NOCTaBLUMK Web cepBu-
COB, TO €CTb MOXET NPeACTaBnATb MHOMME onepauumn B 6a3e faHHbIX, Kak web cepBuChbl.

PacnpepeneHuve

Mo mMepe pocTa 1 pacLUMpPEHNs KOMMaHUM CTaHOBUTCA YPEe3BbIHaHO BaXXHO pacrnpee-
NATb MHAOPMALMIO NO HECKOSbKMM 6a3aM JaHHbIX U NPUNOXeHUAM. TpaaMUMOHHO KOM-
naHUM y>xe UCMosb3YIOT Te UM UHble TEXHONOMMK pacnpegeneHus (sharing) nHgopma-
U1K, HaueneHHble Ha pelueHve oTaesNbHbIX 6u3Hec 3afdad. B HavanbHbIM nepuog Takme
peLueHns okasbIBalOTCA OOBOSIbHO NPOCTbIMU A1 BHEAPEHUSA N UCNONBb30BaHUA, HO MO
Mepe MOoBbILLEHUA TPeboBaHNN K BO3MOXHOCTAM MHMOPMALMOHHBLIX PECYPCOB, CIIOX-
HOCTb MHTErpaumm MHOrokpaTHO BO3pacTaer.

Oracle Database 10g npegnaraet pasHoo6pasHble BO3MOXHOCTU pacnpeneneHus uH-
dopmauum, Bknoyas:

e yripaBneHne notokamm cobbitnin (Oracle Streams),

e MaTepuanM3oBaHHble nNpeacTasneHus (materialized views),

e TPaAHCMNopTUPyeMbIe TabnnyHble NpocTpaHcTBa (transportable tablespace),

e MaccoBYI0 3arpy3Ky AaHHbix (data pump),

e PENO3NTOPUM TabNMYHbIX NPOCTPaHCTB (tablespace repositories) 1 ynpasneHune rpyn-
namu cannos (file group).

3T BO3MOXXHOCTW NMO3BOSSAIOT pacnonaraTb AaHHble Tam, rge oHn Hanbonee BOCTPe6O-
BaHbl, NOBbILLASA MPOM3BOAUTENBHOCTbL M YCTPaHAA 3aBUCMMOCTb OT yAaneHHbIX CUCTEM
XpaHeHwus.

Oracle Streams

Oracle Streams Advanced Queuing No3BONAET pacrnpocTpaHATb MU YNpaBnsaTb AaHHbIMWU,
TPaH3aKUMUSAMMN N COBLITUAMWN UNN BHYTPWU OOHOM 6a3bl OAaHHBLIX NN MeXAY HECKOSIbKUMMU
6a3amMu AaHHbIX. ATOT MexaHM3m obnagaeT 60bLUen (PYHKLUMOHANBHOCTLIO M TMOKOCTbIO
No CpaBHEHMIO C TPaAMLMOHHLIMM CpeacTBamMm 3axBaTta U ynpaBneHns cobbituamu. Mo-
TOKM ONy6NNKOBAHHbLIX OAHHbLIX HanpaBnsAlTCA B MHAOPMaLMOHHbIE CUCTEMbI MOANMUC-
YMKOB MOCPEACTBOM OOMEHaA MeXay o4vepeasMm coobLleHuin. MIHpopmMaumsa o cobbITUAX
MOXeT 6bITb ABYX TUMOB:

e DDL unn DML nameHeHus, ohopMIIEHHbIE Kak 3anncu normyecknx nameHeHunmn (logical
change records - LCR);

e fiBHO orpefefieHHaa rnojib3oBaTesieM.

3anucb 0 nocnepHer MoxeT 6bITb co3haHa NocpPeacTBOM MOSMb30BATENLCKOrO NMpuUo-
XeHus (user-created), 6o 6bITb HekoTopbIM LCR. Takme 3anncu nomeLlatoTcsa B o4e-
penb COOBLLEHNIN IBHOWN KOMAaHLOW Mofib30BaTeNs.

®yHKUMoHanbHoCcTb Oracle Streams coctout na Tpex ctagun (Puc. 1):

e Capture - aBTomaTnyeckmn 3axsaT DDL 1 DML n3meHeHnn 13 xypHanbHbIX annos
6a3bl AaHHbIX (redo logs);

e Staging - aBTOMaTM4eCcKoe XpaHeHue 1 pacnpocTpaHeHne nHpopmauumn ob n3MeHe-
HUSX Mexay 6a3amMu aaHHbIX. [Mpy He06XoAMMOCTH pPacnpoCTPaHEHNE MOXET ObITb Bbl-
NMOJIHEHO HENOCPeACTBEHHO afMUHUCTPaTOPOM 6a3bl AAaHHbIX.

e Apply - aBTOomMaTnyeckoe npumeHeHve DDL nnn DML onepaunin B Ha3Ha4YeHHoOM 6a3e
[AaHHbIX NoAnucyMKa unu nepepada MHopmaumm o CobbITUSA MPUNOXKEHNIO.
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Caplure Apply

Puc.1. OcHoBHble npouyeccei Oracle Streams.

Kaxpgas na craguin obecrnedmBaeTcs CBOMMU OTAENbHLIMU CEPBEPHBIMU NMpoLeccamu, Ko-
TOpble MOryT 6bITb HE3ABUCUMO aKTUBM3MPOBaHbI Ha pasHbix 6a3ax AaHHbIX. Takum obpa-
30M, MOXHO CTPOUTb ABYHarpaBieHHyo pennvkaumio 1 6oree CnoxHble KOHUrypaumm B
pacnpegeneHHbix apxutektypax. Oracle Streams nogaepXxvBaeT camoonUCbIBaeMbIN TUN
SYS. AnyData, 4TO NO3BONSAET MCMONL30BaTb €AMHYI0 06NacCTb AN XPaHEHWs NoObIX TU-
NnoB AaHHbIX. Ha kaxgon ctagum MOXeT UCnosb30BaTbCsA BCTPOEHHbIN B 6a3y Oracle me-
XaHU3M NMpuMeHeHus npasun (rules engine), YTO 3HAYUTENBHO MOBbILLAET MOKOCTb UHTE-
rPaLMOHHOIO peLLEHUs B CITOXHbIX KOHAUIrypaLmsix.

Oracle Streams npepgnaraet psif, 3NEMEHTOB, MO3BOMNAIOLMNX KOHTPONMPOBATL KaXAbli
NPOLIECC U YCNELLHOCTb Nepeaayn 1 npeobpasoBaHns CoobITUS. KaxabI anemMeHT nogaep-
XWBaET NPOMbILLIIEHHbIE CTAHAAPTLI U A3bIKK. [IpUMEHEHNe n3mMeHeHun B cuctemax apy-
rux npoussogutenen (non-Oracle systems) nponssoguTca Yeped Wwio3bl (transparent ga-
teway) nnu yepes coeguHeHus Tuna ODBC, OLEDB (generic connectivity).

OTKpbITble NporpaMmmHble MHTepdencsl (APl) no3BonsaloT opraHn3oBathb rnepepadvy coob-
LeH B pacnpeperieHHbIX reteporeHHbIX cpefax. Ha pucyHke 2 npepcrasneHa obLuas
cxema ncnosnb3oBaHusa mexaHmama Oracle Streams Advanced Queuing.

KoHurypupysa anemeHTtbl Oracle Streams B COOTBETCTBMM C TPEOOBaAHUSAMU MHTErpaumm
MOXXHO peLUunTb 3afayn ynpasfieHUs odepeasMm COOOLLEHNA U pennvKaumMn gaHHbIX, 3a-
rPY3KN XpaHunuiia n ysegomsieHn 0 6U3HeC CobbITUSAX, NPeaoCTaBeHns AaHHbIX NO Tpe-
6oBaHuI0. PaccmoTpum nogpobHee cueHapum ncrnonb3oBaHma Oracle Streams.

YnpasneHus oyepeasmMmm coo6LLeHU

Oracle Streams Advanced Queuing (SAQ, paHee n3BecTtHoe kak Advanced Queuing - AQ)
npeanaraeT UenbHy cUcTemMy nporpamMmMHbIX MHTepdgencoB (API) ons o6paboTkm coob-
LLEHMIA O COBbITMAX. ITO MO3BONSET MNOMb30BATENLCKMM MPUIIOXKEHNSIM NoMeLLaTb co06-
LLeHMA B 04epedb, OTNPaBATb NOANUCHMKY, YBEAOMIATL NPUSIOXKEHNE O FOTOBHOCTU NpU-
MEHEHUSA N3MEHEHUI U yaaneHnss COOBLLEHNS U3 o4epenen.

MopaepXxuBatoTCa BCe CTaHOApPTHbIE CBOMCTBA CUCTEM YrNpaBfieHNsi COOOLLIEHUAMM, BKITHO-
Yyas o4epenb 1 MHOrMX NoTpebuTenen, nyénmkaumo n NoannucKy, KOHTEHTHO-3aBUCUMYHO
MapLLpyTU3aLmio, pacnpoCTpaHEHNE B CETU MHTEPHET 1 Npeobpa3oBaHms. OyHKLMOHAb-
HOCTb LLIO30B COOOLLIEHNI 06ecneYnBaeT NHTEerpaumio yHacrnenoBaHHbIX MPUOXXEHNA Ha
6a3e Websphere MQ (paHee nasectHas kak MQ Series) u Tibco. NosBunace BO3MOXHOCTb
nHterpauun SAQ u OID (Oracle Internet Directory). Tenepb o6ecneynBaeTcs BO3MOXHOCTb
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nomcka nHgopmaumm 06 ovepeasx coobLLeHnn B eanHOM uctodHuke. SAQ ovepeam, noga-
MUCHYUKK, N COObITUA Tenepb MOryT 6bITb HavaeHbl B OID.

B otnunume ot TpagmumoHHbix cuctem Oracle Streams nopaep>XvBaeT Ntobble TUMbl AaH-
HblX, BKMoYasa Sys.AnyData, Sys.XMLType, RAW, JMS, 4To no3sonser ucnosnb3oBaTb
eOuHyto obnacTb XpaHeHus (staging area). MNoanepxxka yBegomneHuin nosib30BaTesIbCKNX
NPUNoXeHW 06beaMHAET NPENMYLLIECTBA BbICOKOCKOPOCTHOM push Mogenu ¢ npemmylue-
cTBaMKn MacLuTabupyemon 1 ynpasnsemon pull mogenu.

Pennukauusa aaHHbIX

Pennukaums npumeHsieTcs oNna pelleHns npo6iem mMaclutabupyemocTu, [OCTYMHOCTU U
npou3BoauTenbHoCTU cnoxHbix UT cuctem. C nomowypto Oracle Streams BbisBnsetcs
3Ha4Mmast HdopMaumsi, 3aTemM OHa pacnpenensieTca Mexay TpebyeMbiMy cucteMamm u
NPenoCTaBASAETCS B UCNONb30BaHWE GU3HEC NMPUITIOXEHUSIM.

Pennukaumns aBTomaTtn4eckn 3axsatbiBaeT U3MEHEHNS B UCXOOHOM 6a3e AaHHbIX, pacnpo-
CTPaHseT UBMEHEHNS B OOHY UM HECKOMBbKO LieneBbIX 6a3 1 3aTeM NPUMEHSIET U3MEHEHWUSA
B kaxpon 6ase. Oracle Streams MOXeT pennmumpoBaTtb He TOSMbKO U3MEHEHUs OaHHbIX
(DML), HO 1 nameHeHust cTpyKTypbl Tabnuy (DDL).

AOMUHUCTPATOpPbI 6a3 OaHHbIX MOrYT BbIOpaTh Kakme N3MEHEHUs pacnpoCTPaHATh B Kax-
Oylo ueneBylo 6a3y 1 Kak MapLUpyTU3npoBaTb MOTOKM coobLyeHun. CeTeBoin Noaxoq no-
3BOSIAET CTPOUTL CIOXHbIE KOHMUrypauum, BKoYas MHOrOHanpaBieHHY0 pensiukaumio
(MynbTUMAacCTep), pensikaLuio Ha OCHOBE LIEeHTPasnbHOW 6a3bl U pennMkaumio U3MeHeHNM
Ha OOWH BblOeNIeHHbIN y3€en ¢ NocneayLlen BeepHon pennukaumnein. Ha puc. 3, 4, 5 npeg-
CTaBJrieHbl NMPUMepPbI TakKNx cxeM. B cnyyasx, korga naMeHeHus NpUMEHSIOTCA K OOHUM Y
TeM Xe gaHHbIM, Oracle Streams aBTomMaTn4ecky obHapyXmBaeT 1 paspeLlaeT KOHINK-
Tbl B COOTBETCTBMM C YCTAHOBJIEHHLIMU TPEOGOBAHUAMMN.

Puc.3. MHoroHanpasrieHHas pernnvkayms

Puc.4. Pernnukayus ¢ LeHTpasibHov 6a304 fJaHHbIX
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Puc.5. BeepHas pennvkaymvsi

3arpy3ka XxpaHunuLia AaHHbIX

[aHHbIN cueHapun nNpeacTaBnseT YacTHbIM crydan pernvkauun. Hambonee KpUTUYHbIMU
3afjadamu npu co3fgaHun 1 NOAAEPXKKN XpaHunuila ABNsTCA OOHOBMEHWE CYLLECTBYHO-
LLMX OaHHbIX 1 Jo6asreHre HOBbIX 13 onepaTtuBHbIX cucteM. Oracle Streams mMoxeT 3ax-
BaTblBaTb U3MEHEHWUsI B MPOOYKTMBHOM CUCTEME U Mepefasarb UX MPOMEXYTO4HY0 6a3y
(ODS) unu Hanpsimyto B xpaHunuiie (DWH). Mopaepxka TpaHcdopmaumm AaHHbIX U NOsb-
30BaresibCKnX npouenyp npUMeHeHUs U3MeHeHu Mo3BOSseT MmMoko obecneymsBaTb 3a-
rpy3Ky 1 O6HOBMIEHNE XpaHWUNULLA B COOTBETCTBUM CO Creumdpnyeckummn TpeboBaHnsaMm

YBegomneHnsa o 6u3Hec cobbITUAX

BuaHec cobbITns BaxkHenLee cpecTBO KOMMYHUKaLMN MeXay NPUIOXEHUAMWN 1N OpraHu-
3aumamn. Bo3MOXHOCTb 3axBaTtbiBaTb U pacnpoOCTPaHATb COObITUA HYXXHbIM afpecaTtam C
MCMNOMb30BaHMEM NpaBuil NPeobpa3oBaHUn NO3BOSSET CTPOUTb MMOKME CUCTEMbI YyBEOO-
MJIEHUA O COOLITUAX. YBELOMEHUS MOTYT OTNPaBATLCA MO 3NEKTPOHHON noyTe (e-mail)
nnn, nponas w3 6ecnpoBogHOM CBA3M (wireless gateway), Ha MOBUSbHBIM TeNedOH Nnu
nevoxep.

Bbl MOXeTe nerko HauTu nNpuMepbl YBEOOMSIEHUN B UHTEPHET MPUIIOXKEHUSX, Hanpumep
yBeOOMIIeHMA O 3aepXKe aBnapercos Unn MHopMaLms 0 NPUHATUX 3aKasa B UHTEPHET
mMarasuHe. Bbl MOXeTe HavTX None3HbIM NPUMEHEHNe yBeJOMIEHUI B CUCTEMaX B3anMo-
OTHOLUEeHWU ¢ 3aka3unkamu (CRM), Hanpumep yBedoMeHe 0 JOCTUXKEHUN YCTaHOBIIEH-
HOro nopora octatka CpefcTB Ha cHeTy aboHeHTa MOOWITLHOW CBA3W, YBEAOMIIEHUS O NPO-
XOXAEHUM ToBapa no MapLupyTy B KOMMaHUAX rpy30rnepeBo3ymKax, B CMCTEMax COBMe-
CTHOW paboTbl Haf MPOEKTHON [OKYMEHTaUMen 1 BO MHOTUX OPYrux.

Kpome Toro, Bbl MOXeTe CKOH(UIrypupoBaTb o4vepeamr Ans XpaHeHUss COOOLLEeHUA nocrne
NPUMEHEHNA U3MEHEHWU B TEYEHME ONpPeaeneHHoro NPOMeXyTka BpeMeHn. Takum obpa-
3oM, Oracle Streams Advanced Queuing (SAQ) MOXeT MCnonb3oBaTbCA Kak cuctema
ynpaBsneHus 6usHec cobbituamm (business event management system). SAQ xpaHuT Bce
coo6LLeHN B 6a3e AaHHbIX, MO3TOMY BO3MOXHO NPOBOANUTL ayauT N OTCIEXMBaHWe, aHa-
nmanposaTtb 6U3HeC onepaunu.

MpepoctaBneHne aaHHbIX MO Tpeb6oBaHUIO

CsowcTtBa Oracle Streams Becbma rnosie3Hbl Npy NPefocTaBneHnn faHHbIX Mo TpeboBaHMo
B grid apxuTekTypax. Hanpumep, HEO6XOAMMO BbINOMHUTL OOMONMHUTESNbHBIA aHanu3 gaH-
HbIX 9KCMyaTaLMoHHOM cucTeMbl padoTatoLer B grid cpene Ha ocHose Oracle Real Appli-
cation Clusters. [Ina nogaep>xaHusa 3agaHHOro YPOBHSA NPOM3BOAUTENBHOCTM Bbl MOXeTe
[06aBUTb OOMOSTHUTENbHLIAN CepBEP U HA HEM NPOBECTU aHanus. Ho 3a4acTyto, Mo Kopro-
paTUBHbLIM MOSINTUKAM CHATAETCA HEOOMYCTUMbIM BbIMOSIHATL AOMNONMHUTESIbHbIE 3a[aHNA B
SKCnyataumMoHHOM cpefie. B TakoM crnyyae Bbl MOXETe OpraHn3oBaTh nepegady Heobxo-
OVMbIX OaHHbIX Ha JONOSHUTESNbHbIM cepBep (data provisioning), HA KOTOPOM U BbINOSTHUTb
3apadvy aHanusa.
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MaccoBas 3arpy3ka ¢ nomoLubto Oracle Streams

Oracle Streams MOXeT nepemMecTuTb tharn onepaumoHHon cuctemol, BFILE, 6a3y aaHHbIX,
hansibl TabNMYHOIrO NPOCTPAHCTBA. JTO MO3BOSSET BaM CO3[aTh penimkaumio 0gHOM KO-
MaHOon. Bbl MOXeTe BOCMO/b30BaTLCA MPEeUMYyLLIECTBAMU TaKOW BO3MOXHOCTU MpU MU-
rpaumm Ha HOBYIO BEPCUIO NPUIOXEHWS, 6anaHCcMpoBKe Harpy3ku B grid cpege, pasrpy3ke
NPOAYKTMBHbIX CUCTEM OT aHanuTnyeckux 3agad. Oracle Database 10g MOXET BbINOHUTL
pennukaumio Lennmkom TabnmyHbIX NpOCTpaHCTB Yepe3 MexaHn3mbl Oracle Streams. Bce
YTO HEOOXOAMMO CAeNaTh - 3TO ONPEeAeNnUTb TabNnYHbIe NPOCTPAHCTBA AJ1s pennmKauum,
co3patb cBA3b Mexay 6azamm gaHHbIX (db link). OgHOM KOMaHaOoM BbINOMHAETCA NOEHTN-
Jomkaums Habopa Tabnn4HbIX NPOCTPAHCTB B OOHOW 6a3e faHHbIX, UX TPaHCNOPTUPOBKa U
NoAKIYEeHNe 3Toro Habopa K Apyrou (Leneson) 6ase gaHHbIX. [Mpryem Bce aTn onepaumm
BbINOJIHAOTCH 6€3 OCTaHOBKM paboThbl 6a3 AaHHbIX U NPUNOXEHUI. VI3MeHeHus1, HaKonmB-
LLnecs 3a BpeMs TPaHCMOPTUPOBKU, PUKCUPYHOTCA U NPUMEHAIOTCS B Lieneson 6a3e aBTo-
MaTU4EeCKN. AHANOrMYyHO MOXHO HACTPOUTb ABYHanpaBneHHyo pennvkaumio. JonosHu-
TeNbHO Bbl MOXETE MOANMULMPOBaTL pennmkaumio, 4o6aBmB Npeobpa3oBaHNs AaHHbIX Ha
OCHOBEe 3apaHee 3aaHHbIX Npasu’l.

Oracle Streams MoxeT 6bITb MAeanbHbIM peLleHnemM Ans Bawlero 6usHeca, Ho Oracle Da-
tabase 10g o6bnagaet v gpyrummn 60ratbiMv BO3MOXHOCTSAMU.

Materialized views

MaTtepuanmaoBaHHble NPeACTaBEHNA COAEPXKAT NOSHYIO UM YACTUYHYIO KOMWUIO Tabnumupl
Ha onpefeneHHbIi MOMEHT BpemeHu. OBGHOBMEHNE TaKuX MPEACTaBfEHUIA MOXET ObITb
NOSMHbIM U MHKPEMEHTasIbHbIM. OHW MOTYT 6bITb CO3A4aHbl TONMbKO ANA YTEHUS NN KOp-
PEKTUPYEMBIMU C paspeLleHeM KOH(PMKTHbIX cuTyauumi. [NpocToTa MaccoBoro passep-
TbIBAHUA N nopaepxkKa padoTbl C MOOBUSIbHBIMW YCTPOMCTBaMM OCOGEHHO NONE3HbI 4N pa-
crnpeferneHHbIX KoMmnaHuv. Hanpumep, coTpyaHMKU MOBUITbHBIX OCOUCOB Uy NpoaasLibl Ha
MecTax MOryT 3aBOOUTb 3akKasdbl HA MOOWIbHBIN KOMIMLIOTEP B TeYeHUe [HSA, nocre 4ero
COEMHATLCS C LeHTparibHOM 6a30M 1 aBTOMAaTUYeCKM OOHOBNATL UHAbopMaLmio. MHorve
KOMMaH1 Nepuoanyeckn OBHOBNSIOT Katasnor NpoAyKTOB M pacrnpoCTpaHsAT ero cpeam
pernoHanbHbIX odmcoB. Ons Takmx uenen Oracle Takxe npegnaraeT pennMkaumio Ha oc-
HOBE MaTepunanmnaoBaHHbIX NPeaCTaBEHNNA.

MaTtepuranMsoBaHHble NPeacTaBfeHNs TakKe 0ObIHHO NPUMEHSIIOTCS B XpaHUNMLLAax oaH-
HbIX OJ1 MOBbILLIEHUS NMPOU3BOOUTENBHOCTU BbIMUCIIEHUS U XPaHEHUSI arpervMpoBaHHbIX
[OaHHbIX.

Transportable tablespace

IlaHHOe cBOMCTBO 06ecnevmBaeT pacnpocTpaHeHme 60bLUMX 06beMoB MHopmaumm (bulk
information sharing). Bbl MOXeTe OTknto4aTb TabiMyYHbIE NPOCTPAHCTBA, KONMPOBaTb MU
nepemMellatb Mx, NOAKNO4YaTh K ApYron 6as3e AaHHbIX, OaXKe eCnv OHa pacronaraeTcs Ha
apyron nnardopme. Kpome Toro, MOXHO NMpefoctasnsaTe TabnnM4Hoe NpoCTpaHCTBO OJ1A
YTEeHUs OOHOBPEMEHHO AJ151 HECKOMbKMX 6a3 faHHbIX, 06ecneydvBas napannesnbHyo pabo-
Ty MPUNOXEHNA N coKpaLlas TpeboBaHMA K YCTPOMCTBAM XPaHEHWS.

Oracle data pump

Oracle data pump Takxe npegHasHa4eHo B NePBYO 0Hepenb A1 pacnpoCcTpaHeHus 60sb-
Wnx 06beMOB MHOpMaLMK, obecrneymBas BbICOKOCKOPOCTHYIO napannesibHyo 3arpysky
daHHbIx. Data Pump nossonseTt nepemeLlartsb nim KonuposaTtb AaHHble C 605iee rnyo6oKon
CTerneHbto getanuaauuun, 4em Transportable tablespace. Bbl MoxeTe BbibpaTh OTAENbHbLIE
06beKTbI 6a3bl AaHHbIX, 3arpy3nTb UX B gpyryto cxemy. Kpome toro, Data Pump cosme-
ctuM ¢ Oracle Streams, 4TO NO3BONSAET 06ECNEYNTE CUHXPOHU3ALMIO 3arPy>KEHHbIX 0ObEK-
TOB C NPOOYKTUBHOW CUCTEMOWN.
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File group un tablespace repositories

Oracle Database 10g npegnaraeT ctaHgapTHbI MHTEPIENC 15 ynpaBiieHus 61GMoTeKon
(harnoB TabMyHbIX MPOCTPAHCTB. ITa BO3MOXHOCTb MO3BOSISET BaM MNPefoCTaBNsaTb B 06-
LLiee Nosb30BaHNe UCTOPUYECKME cpesbl faHHbIX, Bepcun dpamnos. MeTtagaHHble 3Tux doam-
OB XpaHATCA B 6a3e AaHHbIX, B TO BPEMS Kak camu doarrbl pacrnonararoTcs B (panioBom cu-
cteme. Vcrnonbays npepnaraemMbii MHTEPAENC, Bbl MOXETE aBTOMaTUYECKN YrpaBnaTh 3T-
UMW rpynnamu, ornpeaensTb MoSIMTUKN COXpaHeHNa Bepcui. YTUnuTbl nepegayv damnos 6a-
3bl JaHHbIX 06ecrneYnBaloT nepemMeLleHne oannoBbIX rpynn Mexay cepsepamu.

OTO CBOWMCTBO BKIIOYAET crieumanmanpoBaHHble NPorpaMmHble MHTepdencsl ons ynpaene-
HUS TabNNYHBIMWU MPOCTPaHCTBAMU U COOTBETCTBYIOLLMMN UM hanniamu gaHHbIX. Bbl MO-
XeTe fepxxaTb MHpopMaLMIo O B3aMMOCBA3aHHbLIX Tab/MYHbIX NPOCTPaHCTBax N UX Bep-
CUsIX B penos3uTopun, Hanpumep, O npodaxkax 3a nocnegHue gecsatb Keaptanos. [pu
Heo6XoAUMOCTH, UCMONb3YA npegfnaraeMble UHTEPMENCHI, Bbl MOXETE MepemMecTUTb U
NOAKOUUTE 3TN TabNn4YHbIE NPOCTPAHCTBA K APYyron Leneson 6a3e ana aHanuaa un cocra-
BNEHWUs1 OT4ETOB. VIcnonb3ys HOBYIO BO3MOXHOCTb MepemMeLLaTb TabsiMyHble NPOCTpaHCcTBa
HenocpeacTBEHHO U3 pe3epBHOM Konuu (transportable tablespace from backup), BO3MOXHO
cosfasaTtb M nepemMeLlaTtb Bepcumn TabnnydHbIX NPOCTPAHCTB 6€3 KX NepeBoda B PEXMM
TONbKO AN YTEHWUS B NPOAYKTUBHOW CUCTEME.

FMépuaHble KoHcuUrypaumm

Bbl MoxeTe ncnonb3oBatb BCo Mollb Oracle Streams, coBmecTHO co wnto3ammn (Oracle
Transparent Gateways) n mMatepvanM3oBaHHbIMU NPeACcTaBleHNsaMN AS1 oxBaTta MHOIMX
6n3Hec 3agja4y W CO34aHUSA HOBbIX KIACCOB MPUIIOXKEHUN. DTU NPOAYKTblI M BO3MOXHOCTM
Oracle sBnAOTCA COBMECTUMbBIMU, KakK U UX MeTafaHHble. [1o3ToMy, OAuH pa3 HacTpous
pennvKaumio JaHHbIX, Bbl MOXETe pacLUMpaTb OYHKLMOHANBHOCTb CUCTEMBI 6€3 NEepPeKoH-
durypaumn. Hanpvmep, 0o6aBuTb 3arpy3ky OaHHbIX B XpaHUvLLE, BKIOYUTL ABYHaMNpa-
BIIEHHYIO penykaumio, HACTPOUTb PACCLINIKY YBEAOMIIEHNA 06 N3MEHEHNAX AaHHbIX B NpU-
noxexus. M'mépmaHble KOHUrypaumm o6bIMHO NMPUMEHSIIOTCA B pacrnpepernieHHbIX retepo-
FEeHHbIX cpefax.

MpuMepbl NCNONb30BaHUSI UHTErPaLMOHHbIX TexHonoruii Oracle

KomnaHun 1cnonb3yoT MHTerpaumoHHble TexHomnorum Oracle ans pelueHns 60sbLIoro
pasHoo6pasuns 3afay oT obecrnedeHns foCcTyna K yHacnefoBaHHbIM MPUIOXEHVSIM [0 Mo-
BbILLEHUS NMPOV3BOAUTENBHOCTU BaXHbIX GU3HEC NMPUMOXKEHWIA.

OpHa n3 KpYMnHbIX WHBECTULMOHHbBIX KOMMAHWA pennvuupyeT TpyU OCHOBHble 6a3bl Ans
obecrneyveHns MacLLTabupyemMocTu, AOCTYMHOCTM U NOBbILLEHWUS MPOU3BOAUTENIBHOCTU. [Ana
3TOro 6b1510 BbI6paHO pelleHne Ha ocHoee Oracle Streams. Kaxpas u3 pennvk cooTBeT-
CTBYIOLLIEN 6a3bl MOXET 06CAY)XNBATb OQHN U Te XXE OU3HEC NPUNOXEHUSA, HO OJ151 MOBbILLIE-
HMA nponadsoguTenbHocTH (load balancing) kaxxgasn pennvka Ucrnonb3yeTcs Ana pasnmyHbIX
3apad.

AreHTbl call-ueHTpa obpallatoTcs K ogHOM 13 pennuk 6a3bl gaHHbix BackOffice, roe pac-
nonaraetcs cuctema ayteHtugunkaumm u CRM, B TO BpeMsi Kak gpyras pensimka ucrorsb-
3yeTcsa ANt MOHUTOPUHIa akTUBHOCTU KITMEHTOB.

OpgHa n3 pennnk 6a3bl faHHbIX Search NCnosib3yeTcqa ang MaccoBoOM 3arpy3kuv 0OKyMeHTOB
no pacnmncaHuio, apyrasa - onda npuHATUA NoJib30BaTENbCKNX 3anpoCcoB, KOTOPbIE NCMOJIHA-
HOTCA 3aTeM Ha KaXXOoM U3 3TUX CeEPBEPOB.

Pennuka 6a3bl gaHHbIXx Document, koTopas coaepXuT MeTafaHHble JOKYMEHTOB 1 MHAOP-
Maumio 06 UX hakTUHEeCKOM pacrnonoXeHuu, UCnosbadyeTcs kak pesepsHas (standby) gns
NPOOYKTUBHOW 6a3bl AaHHbIX.

91K peweHus Ha 6a3e Oracle Streams NO3BONWAN KOMMAHUN YBENUYUTL NPOU3BOAUTESNb-
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HOCTb CUCTEM MPUMEPHO B [iBa pa3a M obecneynTb He3amenMTenbHOe MNepeKkoyeHne
NPUoXeHui B criy4ae coos.

Opyras nudopmaumoHHasa komnaHusa ncnonb3osana Oracle Streams ans nocnegosartesb-
HoM Murpaumm Ha HoByto Bepcuto Oracle Database 10g 6e3 ocTaHOBKM paboTbl MpUioxe-
HUA. TaknM Xe METOAOM MOXHO BOCMOMb30BaTbLCA NpY MUrpaumm 6a3bl AaHHbIX C OOHOM
nnartgopmbl Ha OPYryto.

B domHaHcoBow oTpacnu, B YacTHOCTM B 6aHKax, Oracle Streams Advanced Queuing vc-
nosb3dyeTcs ANs nepefadyun TpaH3akumin B pexrve 61IM3kKoM K peansHoMy BpeMeHu. Pelue-
Hue Oracle rapaHTMpyeT BbINOSIHEHWE TPaH3aKUMA B CTPOro YCTAHOBMEHHOM Mopsigke u
obecrneynBaeT nocneayoLwmnn ayant onepawmn.

OfavH 13 y4e6HbIX MHCTUTYTOB MCTOPUHECKN MCMONb3YeT 6a3bl AaHHbIX NOf, YrpaBieHneM
Oracle n Sybase. O6e 6a3bl UMEIOT NoNsA C 0 ANHAKOBOW MHG)OPMALMEN, KOTOPYO HEO6XO-
AMMO MoAafepXuBaTb B KOHCUCTEHTHOM COCTOSIHMM. [locrne HEeKOTOpbIX 3KCMEPUMEHTOB
6b1110 BbI6paHo peLueHne Ha ocHoee Oracle Transparent Gateways. B 6a3e gaHHbIx Orac-
le 6bI110 cO3aaHO NpeacTaBneHe Ha OCHOBE pacnpepeneHHoro oobbeanHeHus (distributed
join) Tabnmy 06enx 6a3 AaHHbIX. ITO NO3BONNMIO NPUNOXKEHUAM NPO3PaYHO obpaLLaTbCs U
N3MEHATb AaHHble B 3TMX Tabnuuax. [AByxdasHbii commit rapaHTUpyeT KOHCUCTEHTHOCTb
WHpopmaLmu.

Karanor Oracle 51
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Yactb I
NMpoaykTtbl cemenctea Oracle Database

1. 0630p npoaykToB cemencrtaa Oracle Database

B cemencteo npogyktoB Oracle Database BxogdT YeTblpe 60MbLWIMX IPynnbl Nporpam-
MHbIX MPOAYKTOB:

- cepsepbl 6a3 AaHHbIX (MX CerogHsa C y4eTOM pasfinyHbIX pedakumm yxe 6onee gecstu)

- cpefcTBa KOHTPOMS M ynpaBfieHuss BCeMy KoMnoHeHTamu IT nHdpacTpykTypbl npeg-
npuaATUA (6a3bl AaHHbIX, cepBepbl NPUIOXEHWI, onepaLmoHHble CUCTeMbI, 06opyaoBa-
Hue, cuctemHoe MO TpeTbux pupm 1 T g) - Oracle Enterprise Manager

- wnto3bl (Oracle Gateways)
- npouyue npoaykTbl (Oracle Secure Backup n Oracle Secure Enterprise Search).

CepBepbl 6a3 gaHHbIx Oracle, B cBOIO 04epedb, MOXHO pas3fenuTb Ha Tpu 60nbLume
rpynnbl;

- onarmaHckur npoaykt Oracle - CYB[ Oracle 10g
- Habop BcTpoeHHbIx CYB[ (TimesTen, Berkeley DB, Oracle Lite)
- cTapble yHacnegosaHHble CYB[ ( RDB, CODASIL, Oracle Express Server)

Kaxpas CYB[ nmeeT CBOI HULLY M NpefHa3HavyeHa ansa peLleHns CBoero Knacca 3agad.
Bnaropaps aTomy cerofHsa komnaHusa Oracle NnokpbiBaeT Bce NOTpebHOCTU pbiHka B CYB[]
- OT cucTeM peanbHoro BpemeHn (TimesTen) go mowHon kommepydeckon CYBL (Oracle
10g), ot CYB ana mobunbHbix yctponcTs, go CYB ans IBM Mainframe (puc 1).

| Oracle Databases |

|
I I |

Oracle 10G Berpoenubie CYE[ ¥Yuacae 0B aiminie
C¥B/1
TimesTen RDB
' BerKeley DB CODASYL
: Oracle Lite Express Server

Puc.1 CYB/] cemevictBa Oracle Database
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Oracle 10g

Cemericteo npogyktos Oracle 10g BbinyckaeTcs B NATU pegakuusax. o mepe Bo3pacrta-
HUSA PYHKLMOHANBHOCTM OHW PaCMoNOXeHbl CrefyroLmm o6pas3om:

- Express Edition
Standard Edition One
Standard Edition
Personal Edition

Enterprise Edition

Bce pepakumm cemenctea Oracle 10g nmetoT obLiee 84po, N03TOMY, Hanpumep, Npuo-
XeHus, HanucaHHble Ha Oracle 10g Express Edition, 6ygyt pa6otaTb W Ha Opyrux pe-
pakumsax Oracle 10g. Pegakuumn otnvyalroTesa no LeHe U oyHKUMOHany 1 3aka34vmk Mo-
XEeT BblbpaTb pefaKkuuio, COOTBETCTBYIOLLYIO MacLuTabamM 1 TpeboBaHUAM ero Hgopma-
LIMOHHOM cncteMbl. MOXXHO NOCTPOUTE MHAPPACTPYKTYPY U HA OCHOBE HECKOJSTbKMX peak-
unin Oracle 10g, NOCKONbKY O6MEH AaHHbIMU MEXAY HUMU JIerKo peanu3oBarhb.

Oracle 10g Express Edition

3710 camas pyHKLMOoHanbHO cnabas pegakums Oracle 10g. OHa paboTaeT TONbKO B Cpe-
ge MS Windows u Linux n ncnonb3yeTcs, B OCHOBHOM, ANS O3HAKOMUTESbHbIX Lenen.
OTa pegakumns MMEET MHOIMO OrpaHnYeHnin (He MOXET ncnosnb3oBaTb 6onee 1 6 onepa-
TUBHOM NMamMaATW, 6a3a AaHHbIX He MOXET npesblwartbe 4 6, MCNonb3yeT TONbKO OAMH
NPOoLLeCCop KOMMbIOTEPa, He MO3BONAET 3aMyCTUTb HA OOHOM KOMIMbIOTEPE HECKOSIbKO
sk3emnnspoB Oracle). B Express Edition He peann3oBaHbl MHOrMe Nosie3Hble PyHKUUN
Oracle 10g, Takve Kak nogaepxka Java, nogaepxka MynbTUMEeOUNHbIX N HECTPYKTYpU-
pOBaHHbIX AaHHbIX, B HEW HeT cpeacTea ynpasneHus Oracle Enterprise Manager v T A.

Ho 3aTo OHa npocTa B yCTaHOBKE U UCMOMb30BaHMUM M MOXET ObITb BbIFpyXeHa C canTta
Oracle. NpaBga NOMHOLEHHON TEXHUYECKOW NOJAEPXKKM N1 HEE NOMY4YUTb HENb3A U pe-
anusoBbiBaTb Ha Express Edition npoMbILLIEHHbIE MPUMOXEHUA HE PEKOMEHAYETCS.

Oracle 10g Standard Edition One (SEO)

9T1a pepakums Oracle 10g opveHTMpoBaHa Ha OpraHM3auun cpegHero maclitaéa, He-
60nbLUMe noapasaeneHns B cocTaBe KpymnHo opraHmsauum, Be6 npunoxeHus. OHa Mo-
XET ObITb YCTAHOBMEHA Ha HE CIULLKOM MOLLIHbIE KOMMbIOTEPbI, KOTOPbIE HENb3S PacLUK-
pUTb BbILLIE OBYX NPOLECCOPOB.

Oracle 10g Standard Edition One Bkno4yaeT npakTuyecku BCto pyHKumoHansHocTs CYB[
Oracle, Heo6xoanMyIO AN CO3AaHUA NMPOMBbILLIEHHbIX 6a3 AaHHbLIX. TO eCTb, HECMOTPSA
Ha To, 4To Oracle Database Standard Edition One nosuvumoHupyeTcs Kak cepsep mac-
wraba pabo4ven rpynrbl, Mo CBOUM (PYHKLUMOHATIbHLIM BO3MOXHOCTSAM M CBOEMY COCTa-
By aTa pepakuma CYB[ Oracle BnonHe MOXET BbICTyNaTh U Kak LEeHTpasibHbI cepBep
B[ B macLuTabe He6OSbLLIOW OpraHu3auunn.

Oracle 10g Standard Edition (SE)

9710 pepakumsa aHanornyHa pepakuumn Oracle 10g Standard Edition One, Ho B ee cocTtas
Takke Bxogut onuus Real Application Clusters (RAC). . 3To 03Ha4aeT, 4TO Ha OCHOBE
Oracle Database Standard Edition MoxHO co3gaBaTtb kKnactepsbl (Npaega, ¢ 06LWUM 4u-
CJIOM MpoLeccopoB He 6osee YeTbipex). Hanpumep, ncnonb3ysa cTaHaapTHYO pefakumio,
MOX>HO MOCTPOUTb KacTep U3 OBYX KOMMbIOTEPOB MO ABa NpoLueccopa B KaXKAoM.

Oracle 10g Enterprise Edition (EE)

Ota pepakums peanuadyet Bcto MowHocTb Oracle 10g. OHa MoxeT paboTatb Ha 601b-
LWUMHCTBE nnaTdopM, NoaaepXmBaeT AECATKU TbiCAY MONb30BaTeNert U MHOro Teppa-

Karanor Oracle 53
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6anTtHble B[l. lNpegHasHavyeHa ana co3gaHusa WMH(OPMAUMOHHBIX CUCTEM KPYMHOro W
cpepHero maciutata C BbICOKMMWU TpebOoBaHUAMM MO HAAEXHOCTWU, OOCTYMHOCTU, Obl-
CTPOOEeNCTBMIO, 6€30MacHOCTH, YNPaBAgeMOCTN U MacLUTabnpyeMOoCTH.

MoMUMO dhyHKLIMOHANBHOCTW, BKIIKOYEHHOW HernocpeacTBeHHO B pepakumio Oracle 10g
EE, BO3MOXHO peann3oBaTb AOMOSHUTENBHYO OYHKLUMOHAIBHOCTb (Hanpumep, ans reo-
MHPOPMALMOHHBIX CUCTEM), KOTOopas AOCTUraeTcsa 3a CHET MUCMONb30BaHUS ONUUIA cep-
Bepa 6a3 gaHHbIX. Pegakuya EE B kOMOGUHaLMK ¢ onuuaMu NPUMEHSAETCA ans nocTpo-
€HWUA NMPOMBILLIIEHHbIX CUCTEM ONnepaTuBHOM 06pabOTKU TpaH3aKLMA, XPaHUIULL, OaHHbIX,
LEeHTPOB 06paboTKM AaHHbIX U T.4.

Oracle 10g Personal Edition (PE)

Kak BngHo 13 Ha3BaHus, pepakumsa Oracle PE npegHasHayeHa anst UICNonb30BaHUs Of-
HMM Monb30BaTeneM Npu aKcnnyaTaumm paspabotaHHoro Ha 6a3e Oracle npunoxeHus,
nméo onsa paspaboTKu MPUOXEHUs, KOTOpOoe 3aTeM O6yAeT NMepeHeceHo Ha pedakuuio
Oracle EE. Ons atoro B Oracle PE peanusoBaH Becb thyHKumoHan Oracle EE, Bkntoyasn
onuun (3a ucknodveHnem Real Applications Clusters n onumit OEM). Oracle PE pa6otaet
Tonbko Ha OC Windows.

CpaBHUTENbHbIN aHanM3 OCHOBHbIX pegakuuns Oracle 10g MoXHO HanTw B Tabnuue 1. Bo-

nee nogpo6Ho dyHKumm n onumm Oracle 10g onucaHbl ganbLue.

Ta6nuua 1. Otnnume pepakuun Oracle 10g
SE1

Feature/Option

High Availability

Oracle Data Guard - Redo Apply

Oracle Data Guard - SQL Apply

Rolling Upgrades - Patch Set, Database and O/S
Fast-start selectable recovery time
Comprehensive online schema reorganization/rede-
finition

Online system changes oe CPU, disk, memory
Flashback Query

Flashback Table

Flashback Database

Flashback Transaction Query

Block-level media recovery

Incremental backup and recovery

Parallel backup and recovery

Point-in-time tablespace recovery

Trial recovery

Oracle Fail Safe
Scalability

Oracle Real Application Clusters

Oracle Clusterware
Automatic Workload Management
Java native compilation

PL/SQL native compilation

XE
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Notes

SE/XE: No optimized incremental backup

Windows only

Extra cost with Enterprise Edition,
included with SE

Requires RAC
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Ta6nuua 1. Otnuume pepakuun Oracle 10g (npoaonxeHue)

Feature/Option

Security

Advanced Security Option
Oracle Label Security
Encryption toolkit

Virtual Private Database
Fine grained auditing
Networking

Connection pooling

Oracle Connection Manager
Oracle Names

Infiniband Support

Content Management
Oracle Spatial

Oracle Locator

Oracle Workspace Manager
Ultra Search

interMedia

Oracle Text

Development Platform
Java support

Database Web Services
SQLJ

JDBC drivers
Comprehensive XML support in the database
XQuery

Objects and extensibility
Regular Expressions
PL/SQL stored procedures and triggers
PL/SQL server pages

Java Server Pages

Oracle Developer Tools for Visual Studio.Net

Microsoft Distributed Transaction Coordinator support

Active Directory integration

Native .NET Data Provider -ODP.NET
NET Stored Procedures

64-bit Itanium support for Windows, Linux,
and HP- UX

Globalization support

Integrated Web Application evelopment Environment

SQL*Plus
iISQL*Plus

Oracle

Database 10g
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Notes

Extra cost option

Extra cost option

Extra cost option

XE: No English/French Knowledge Bases

Requires Oracle Programmer

XE: client side JDBC only
XE: No JNDI or Servlet support

Windows only
Windows only

Windows only, XE: No storing
of thsnames in Active Directory

Windows only

Windows only

Limited char sets and translations for DB
messages

Oracle Application Express, formerly
HTML DB
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Ta6nuua 1. Otnuume pepakuun Oracle 10g (npoaonxKeHue)

Feature/Option

Manageability

Oracle Change Management Pack
Oracle Configuration Management Pack

Oracle Diagnostic Pack
Oracle Tuning Pack

Fast, Lightweight Server Install
Easy Client Install

Oracle Enterprise Manager -Database Control,
automatic configuration

Automatic memory management
Automatic Storage Management
Automatic undo management
Automatic statistics management
Server managed backup and recovery

Automatic Backup/Recovery to Flash Recovery
Area, including out of the box configuration

Duplexed backup sets

Server-generated Alerts

End-to-End Application Tracing

Database Resource Manager

VLDB, Data Warehousing, Business Intelligence
Oracle Partitioning

Oracle OLAP

Oracle Data Mining

Data Compression

SQL Analytic functions

Bitmapped index and bitmapped join index
Function-based index

Parallel Query/DML

Parallel statistics gathering

Parallel index build/scans

Parallel Data Pump Export/Import

Transportable tablespaces, including cross-platform
Star query transformation

Sample scan

Summary management oe Materialized View
Query Rewrite

Direct Path Load API
External tables
SQL Model

Synchronous Change Data Capture

Asynchronous Change Data Capture
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Notes

Extra cost option
Y Extra cost option
Extra cost option

Extra cost option, also requires the
Diagnostic Pack

Extra cost option
Extra cost option

Extra cost option

XE/SE: Non-parallel only

XE/SE: B-tree indexes only
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Ta6nuua 1. Otnuume pepakuun Oracle 10g (oKoH4aHUe)

Feature/Option
Integration

Oracle Streams

Oracle Streams Advanced Queuing

Oracle Workflow

Messaging Gateway
Basic Replication

Advanced Replication
Distributed queries/transactions
Job Scheduler

External procedures

Generic connectivity
Transparent Gateways
Additional Database Features
Database event triggers

Drop column

Rename column, constraint
Index-organized table
Instead-of triggers

LOB (large object) support
LogMiner

Multiple block size support

Temporary table

BctpoeHHble CYB]]

XE SE1 SE EE Notes

XE/SE: Apply only

z2 =z < Z
zZ < < z
zZ < < z
< < < =<

XE/SE: Read only, updateable
materialized view

=<
=<
<
<

Multi-master replication
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< <i<</=<I=<

Licensed separately for SE/EE
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Kak cnegyet u3 HasBaHus, aTu CYB[] BcTpanBatoTcs B KO NPUAOXKEHUSA 1 paboTaroT, Kak

npaewsio, B €ro agpe

CHOM MpOCTpPaHCTBE. OHM KOMMNaKTHBI, BbICOKOMPOM3BOAUTESIbHbI U

nocTaBnsATCS B Buae 6UbnmoTtek Ha si3bikax C unu Java, KoTopble UCMOoSIb3YT B CBOUX
nporpaMmMax paspaboTyMKN JIOTMKU MPUIIOXEHWUIA, KOTOPbIM Hafo0 XpaHWUTb JoKasbHble
[aHHble. B aTOM crnyyae faHHble XpaHsTCa He Ha yaarieHHbIX cepBepax, a B Croe npuio-

XeHunq.

Ewe ogHoM BaXXHOM 0COH6EHHOCTLIO BCTPOEHHbIX CYB[ fABnseTcsa To, YTO OHWU NMpakTu-
YecKkM He TPebylT aAMUHUCTPUPOBaAHMS U paboTaloT BHYTpW npunoxeHus. Oracle ce-
rogHs npeanaraeT Ha pbiHKe cnegytolme BCTpoeHHble CYB[, kaxaas u3 KoTopbIx nMe-
eT CBOI cipepy npumMeHeHus (puc 2)

- CYbBM B namsatu (in-memory database) - TimesTen

- Cewmericteo CYB[
- CybB[ Oracle Lite

Karanor
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Puc 2 O6nactu npumeHeHus Oracle Database 109 v BcTpoeHHbix CYB/[ Oracle

CYB[ TimesTen uenukoM pasmellaeTcs B onepaTtMBHOM namsatn (pasmep B moxer
6bITb A0 30 ['6) 1 ee CTPYKTYpbl AaHHbLIX U anropuTMbl ONTUMU3NPOBAHbI A5 o6ecneye-
HWsi O4eHb BbICTPOro Aoctyna K AaHHeiM. Ecnm Oracle 10g MoxeT o6ecneuntb Bpems
OTKNNKa B MUNNceKyHAapl, To TimesTen ob6ecnevnBaeT BpeMs OTKIMKA B MUKPOCEKYHAbI.
[Mo3aToMy OHa MOXEeT, Hanpumep, UCMNob30BaTbCA ANs MOCTPOEHUSA CUCTEM pearnibHOro
BPEMEHWN UNWN KaK O4YeHb ObICTPLIN K3LW K gaHHbIM, nexawimm B CYB[ Oracle 10g.

3710 pensiumoHHaa mHorononb3oBatenbckas CYB[] ¢ nogaepxkon SQL. B Hen peanu3o-
BaHbl HEKOTOPbIE 3NIEMEHTbI HAEXXHOCTU U BbICOKOW [OCTYMHOCTMW.

Cemencteo CYB/[ c oTKkpbITbiM Kogom Berkeley DB npeactaBneHo Tpems CYB[:
- Berkeley DB

- Berkeley DB XML (aT1o Berkeley DB ¢ Bo3mMoxHOCTbIO nogaepxku XML

- Berkeley DB Java Edition

310 KOMNakTHble HepensunoHHble CYB[, ymetowme co3gaBate B kak B onepaTnBHOM
namsaTu, Tak n Ha gucke. Mx yacto ncnons3ytoT B MO ans o6opynosaHus, MapLupyTmaa-
TOPOB, CETEBbIX LLUMO30B, CUCTEM YNpaBfieHNs annapaTtypoun.

CYB[ Oracle Lite - npegHa3HaveHa B nepByto o4epenp AN MO6UibHbIX yCTporcTB. OHa
MMEET OYeHb XOpoLUMe cpeacTBa CUHXPOHM3aunM AaHHbIX 1 MO ¢ ueHTpanbHoM 6a301
Oracle 10g. MoXxeT CUHXPOHU3MPOBATLCS MO MEeAJSIEHHBIM M HEHAAEXHbIM KaHanam CBs-
31, OCYLLECTBIISIET CMHXPOHU3AUMIO Oaxe Npu Nepuognyeckux paspbiBax cBasu. Ee
MOXHO yCTaHaBnMBaTb Kak Ha MOOWIIbHbIE YCTPOMCTBA, TaK M Ha MEPCOHasIbHbIE KOM-
nbOTEpPbI.

CpaBHuTENbHasa xapaktepucTnka BCcTpoeHHbix CYB[ npuBeneHa B Tabnuue.
YHacnepoBaHHble CYB[

K HuM mbl oTHecem Tpn CYB[]

- Oracle RDB

- Oracle CODASYL

- Oracle Express Server

ORACLE
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TIAESTEN BERMELEY e L
Linked info the application 1 1 1
Zero adminisiration 1 1 1
Wery high performance 1 1
SOL suppor ] 1
Large database support Limited by Up to 256TB Up to 4GB

physical databases databases
In-memary 1 1
Hardware Up to G4 Up to 4-CPU

CPU machines

Real-time replication N-way Single
Oracle database caching Cache Customer
KO usry Suppon Berkeley DB
Synchronization with Oracle 1
Fow-level looking 1 JE only 1
Client-server option 1
Encryption 1 1
VaWorks ]
Symblan, Win CE, Palm 1
Footprint GMB 350kB- S00kB-ZMB

Ot CYB[ 6binn KynneHbl komnaHdven Oracle gaBHO M OHa NPOAOKaeT UX NOOLEPXN-
BaTb M NpodaBaTb. 3aKasuduku, nMetoLlme npunoxeHus Ha 6ase atux CYBM moryT pgo-
KynaTtb IMLEH3MM NN ONONHUTENbHbIE NPOAYKTLI K 3Tum CYB[.

CYB[ Oracle Rdb - nonHogyHKUmMoHanbHasa pensumoHHasa CYBM, npegHasHaveHHas
ANA CO3[4aHNs 0TKa30yCTOMYMBLIX NPUNOXeHU Ha nnatgopme OpenVMS.

Ccyb CODASYL DBMS - mHoronone3oBatenbckas CYBMO, peanusytowans CODASYL
ceTeBylo Mogernb AaHHblX . OHa npegHasHayeHa ans co3gaHusa 0TKa3oyCTOMYMBbLIX NpU-
noxeHun Ha nnatdopme OpenVMS n nNo3BoNseT peanu3oBaTb pasfiMyHble MOLENN
OaHHbIX OT MPOCTbIX MEpPapXMA OO0 COXHbIX CETEBbIX MOAENEN C MHOrOYpPOBHEBLIMU
CBA3MMU

CYB[ Oracle Express Server - 310 cneunanuamposaHHas CYB[ ona OLAP, peanuayto-
Lasi MHOroMepHyo Mofesb AaHHbIX. Ee MOXHO Mcnonb3oBaTb CaMOCTOATENBHO, nepe-
rpyxas B Hee gaHHble u3 CYB[] Oracle n gpyrux ncrtoyHukos. OgHako cerogHsi B Orac-
le 10g Enterprise Edition nmeetca OLAP onuusa, koTopas peannadyeT dyHKumoHan Ex-
press Server npamo B Oracle 10g 6€3 He06X0ANMOCTU Neperpy3kn OaHHbIX.

Ona pa6otel ¢ CYB[ Express Server HyXHbl cneumanbHble UHCTPYMEHTarnbHble cped-
ctBa - Oracle Express Objects n Oracle Express Analyzer.

Cpenctesa KOHTpONs v ynpasneHUss KomnoHeHTamu IT nHpacTpykTypbl

OTun cpefcTBa peann3oBaHbl Ha ocHose npoaykta Oracle Enterprise Manager (OEM),Bxo-
pswero B coctaB Oracle 10g. OEM umeeT Be6 MHTEPMENC M NO3BONSAET BbINOMHATL OC-
HOBHble onepauun rno agMUHUCTPUPOBAHUIO U MOHUTOPUHIY 6a3 [AaHHbIX U CepBepoB
npunoxeHnn Oracle. MHOXeCTBOM CaMOCTOATESNbHbIX UM 06beauHeHHbIX B Grid an-
eMeHTOB |T MHPaCTPyKTypbl MOXHO YNpasnsTe U3 €AMHOro LeHTpa ¢ nomoLsto OEM.

OpHako, kpome ctaHgapTHoro goyHkumoHana OEM, Oracle peanusosan gononHUTESb-
HbIM PYHKLMOHAN MO KOHTPOSIO U yripasneHuto I T nHppacTpykTypor npeanpusatus, npu-
4yeM ynpaenAaTb MOXHO Kak nporpaMmHbiMu npogyktammn Oracle, Tak 1 nporpaMmMHbIMK
npogykramu apyrux dpupm, obopynosaHmem v T A. [ononHuUTeNbHbIM PyHKLMOoHanN pe-
ann3oBaH B Buae naketoB u nnarmHos OEM.

Karanor Oracle 59
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MakeTol OEM pensatca Ha Tpy rpynnbi:

nakeTbl Ans MoHutTopuHra u ynpasneHunsa CYB[ Oracle;
NakeTbl 415 MOHUTOPUHIa 1 ynpaeneHns cepeepamu npunoxexun Oracle;
nakeTbl A1 MOHUTOPUHIa 1 ynpaeneHna Bcen IT nHppacTpyKTypon;

Onsa moHuTopuHra mn ynpasnexdma CYB Oracle ncnonb3ytoTca cnegytolme nakeTbl:

Oracle DB Diagnostics Pack - npeacrtaBnsieT co60 MHOXECTBO rpapmyeckmx MOHU-
TOPOB, MO3BOMAOLLMX ONepaTMBHO MOHUTOPUTL COCTOsIHME Bcex komnoHeHT CYB[,
BbISIBNIATb Y3KMWE MecTa, HaxoAuTb NMPUYUHBLI NIOXon paboTkl cepsepa B[, BLIABMATL
OCHOBHbIX NoTpebutenen pecypcoB cuctembl. B Oracle 10g yactb pa6oTbl no céopy
CTaTUCTUKK, N ee aHannady BbINosHsAeT cam cepsep 10g, Ho Diagnostic n Tuning packs
NO3BONAIOT BU3Yanu3npoBaTb 3Ty MHPOPMaUMIO N MPUHATbL PeELLeHne O peakumm Ha
cobbiTusa B B[.

Oracle Tuning Pack -cogepxut mogynu, no3eBonsioLlme ontTuMmM3npoBaTtb paboTy oT-
penbHbix SQL onepatopos, ontumMuanposatb gocTtyn Kk B, nposBoauTh online peopra-
HM3auuto obbekToB B/

Oracle Change Management Pack - no3sonseT cobupatb U XpaHUTb MHOPMALNIO O
CTPYKType 6a3bl OaHHbIX, CpaBHMBATb M3MEHEHHYI0 pa3paboTynkamm CTPYKTYpy CO
CTPYKTYpPOW 3KCnnyaTaunoHHbIX 6a3, BbIABAATE OTNMYUS, hOpMMPOBaTL U TECTUPOBATD
CKpuNTbl 4na nepeeoga crtapon Bl B HoBoe cocTosiHue. [lakeT cunbHO ob6nerdaet
BHeOpPEHNE HOBbIX BEPCUA MPUKNAAHbLIX CUCTEM 3aKasdyumKa

Oracle DB Configuration Management Pack - aBTomatnyecku cobmpaeT 1 XpaHuUT UH-
hopmaLmio 060 BCeX y3nax cetu (cepsepsbl, onepaumoHHasa cuctema, CYBM, koHdu-
rypaummn CYB[). [MakeT npoBepsieT 3Ty MHpOpMaumio Ha COOTBETCTBME OCHOBHbLIM
npasunam Oracle, BbIABNAET OWIMOKK, OaeT peKoMeH4auun, no3eonseT BbIBUTb OT-
Nyre pasnuyHbIX Y3M0B, COCTaBUTb BUOGNMOTEKY TUMOBBLIX KOHUrypauuin, nony4arb
MHOPMAaLMIO O TOM, Kakne BepCcun, naTym, KOHPUrypauum ycTaHOBIEHbI B OpraHu3a-
UMM 1 Ha Kakux yanax

Ons MoHuTOpWHra n ynpaeneHus cepsepamu npunoxerHun Oracle ncnonbayoTcsa cre-
AytoLLme rnakeTbl:

Oracle AS Diagnostics Pack - o6ecne4vBaeT aBToMaTU4eCKYO OUArHOCTUKY paboTbl
cepeepa NPUNoXeHUn 1 pacumpsaeT BO3MOXHOCTU MO ero MOHUTOPUHrY. OCHOBHbIe
dpyHKLUMOHAaIbHbIE BO3MOXHOCTU NPOAYKTa BKIHOYAOT: HAKOMMEHMe OaHHbIX U aHanna
OCHOBHbIX 3aKOHOMEPHOCTEN, COObITUINHbIE ONOBELLIEHMA (METOAbI, NpaBuna, pacnuca-
HUS), OTCNEXWMBaHUE WHTEPAKTUBHbIX TPaH3aKUWWA, MOCTpaHW4Has Mpou3BOAUTESb-
HOCTb, UCTOPUSA METPUK N COOLITUIN, UCTOpPUS COOEB

Oracle AS Configuration Management Pack - BbinonHseT Te xe yHKuun, 4to n Orac-
le DB Configuration Management Pack, Ho gns yanos, Ha KoTopbix ycTaHoBneH Oracle
Application Server n ero KOMNOHEHTbI.

Ona mMoHuTOpUHra v ynpaeneHnsa Bcen IT HpacTpyKTypor UCNONb3YOTCA crieayouime
nakeTbl:

Oracle Provisioning Pack - no3sonsietT aBToMaTM4eCKn Haxo4uTb HOBbIE NaTyu, nog-
xogsawwme ans MO Oracle IT MHdpacTpyKTypbl NpeanpuaTus, aBToOMaTU4eCKN BbiKayn-
BaTb M NPUMEHATb 3TK naTt4yu. [lakeT No3BonseT yaaneHHo yctaHaenmeaTk 10 Orac-
le, cospaBaTb 06pa3bl CTAHAAPTHLIX KOHUIrypauumm n 3atem KIoHMpoBaTb UX Ha Ho-
Bble Y35bl UHPPACTPYKTYpbI. Provisioning Pack no3sonseT, Takxe, yaaneHHo ycTaHa-
BNMBaTb U KOHurypuposaTtb o6pasbl OC Linux Ha BHOBb NOAKOHaeMbIe y3anbl

Oracle Sevice Level Management Pack - no3sonseT guarHoctnposaTtb paboTocrnoco6-
HOCTb M NPON3BOAMUTENBHOCTbL BCEX KOMMOHEHT npuknagHon cuctembl (CYB[, cepsep
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NPUIOXeHNn, 060pyaOBaHMe, CeTeBble KOMMOHEHTbI, yCTPOUCTBa XpaHeHus, SQL, npo-
uenypbl, KOMMOHEHTbI CEPBEPOB NPUNoXeHun 1 T g). Sevice Level Management Pack
Nno3BoNseT aBTOMaTU4EeCKM TeCTMpoBaTb paboTy BCEro NpUnoXeHus, BUAeTb TOMoso-
TUIO MPUITOXEHNUS U NPU BbISBNIEHUN NPOBSIEM C (DYHKLIMOHMPOBAHNEM BCErO NPUoXe-
HWS, HAXOOWUTb Te €ro 3NIeMEHTbI, KOTOPbIE BbI3BaIN BO3HUKHOBEHME Npobnemsl. [locne
4ero MOXHO AMarHoCTUPOBaThb N HacTpamBaTth YXXe KOHKPETHbIE 3IEMEHThI

- Configuration Management Pack for Non-Oracle systems - no3sonsetr o6ecne4ynTtb
c60p 1 aHanu3 nHopmMaLumm o Bepcusx U KoHgurypauusax MO tpetbux pmpm (He ot
Oracle), yctaHoBneHHoro Ha y3nax |IT nHdpacTpykTypbl npeanpuatus. MNMaket no3eo-
NAET OTCReXmBaTb UCTOPUIO NBMEHEHUSA 3TUX KOHMUIypaLmi, CTPOUTb 3anpockl U OT-
YeTbl HA OCHOBE 3TOM MHGOPMaLUN.

MnarnHel OEM pensatcs Ha cnegytowme rpynnbi:
- System Monitoring Plug-in for Hosts (MOHUTOPUHI KOMMbLIOTEPOB)

- System Monitoring Plug-in for Non-Oracle Databases (MmoHutopuHr CYB[ DB2 n MS
SQL Server)

- System Monitoring Plug-in for Non-Oracle Middleware (moHuTopuHr BEA WebLogic,
IBM WebSphere, Microsoft Active Directory, Microsoft .NET, Microsoft Internet Informa-
tion Services (lIS), Microsoft ISA Server, Microsoft Commerce Server, Microsoft BizTalk
Server)

- System Monitoring Plug-in for Network Devices (MOHUTOpPUHI ceTeBbIX ycTponcTs for
F5 Load Balancers, Juniper Netscreen Firewall, Check Point Firewall)

- System Monitoring Plug-in for Storage (MoHuTopuHr NetApp Filers, EMC NS Series NAS)

Bce nnarvHel MetoT CBOKO crneumduKy, KOHTpOnMpys cneundomndeckue pyHKumm tex 6a3s,
CepBeEPOB NPUSIOXKEHMIA, 060PYA0BaHMUSA, OJ11 KOTOPbIX OHX HanmMcaHbl. OgHaKo BCE OHU Bbl-
NONHSAOT 00LLME (PYHKLUM 1 NO3BONAIOT B eOUHOM Beb UHTepherice onsa CBOUX OObEKTOB:

- KOHTpONMpoBaTb OOCTYMNHOCTb U paboTOCNOCOOBHOCTb
- cobupaTb N KOHTPONMPOBaTb MHOXECTBO METPUK NPON3BOAUTENBHOCTH
- cobupaTb, XpaHUTb 1 aHanM3npoBaTb MHAOPMaLMIO O KOHMUIypaLmnm

- KOHTpOJ/MpoBaTb COObITMSI B 0O6bEKTE N U3BeLlaTb aaAMUHUCTPATOPOB MNMpwn MNnpeBblLle-
HUKN NOPOroBbIX 3Ha4YeHun

- OTCNEeXuBaTb UCTOPUUN U3MEHEHNS COBUPAEMBIX METPUK U KOH(UIYPaLMOHHBIX Napa-
METPOB, OnpeaensTb TeHAEHUUN USMEHEHMUS 3TUX METPUK

- onpenensaTb U AMarHoCTMpoBaTh NPo6sieMbl (PYHKLIMOHUPOBaHUSA

- €O3[aBaTb KOPPEKLUNOHHbIE CKPUMTLI U MPUBA3LIBATL X K COOLITUAM KOHTPONMPYyEMO-
ro o6beKkTa O/ aBToMaTn4eCcKon peakunm Ha cobbITus

- CTPOUTb MHOXECTBO OTHYeTOB 0 paboTe AaaHHoro MO/ycTporicTea

Kak npaBuno cneumdmnyeckmin Habop METPUK, UX NMPeaenbHbIX 3HA4YEHWIA, NpaBu KOH-
TpPONs KOHpMrypaumim, Habop CTaHOapTHbIX OTHETOB U T [ YCTaHABNMBAETCA NpuU ycTa-
HOBKe nnaruvHa. lanee agMMHUCTpPaToOp MOXET 06aBUTb HOBbIE METPUKU N OTHYEThI, Me-
HATb NpedenbHble 3HAYEHUA U T 4

Mpu ncnonb3oBaHuu Sevice Level Management Pack, nnarvHbl NO3BONSAOT 0TO6paxartb
B eguHon Tononoruu npunoxenuns to MNMNO/o6opygoBaHmne, KOTOPOE OHU KOHTPOIMPYHOT U
AMarHoCcTMpoBaTth NPO6IEMbI B 3TUX KOMMOHEHTaX NPUSIOXKEHUS.

Bonee getanbHO cepBepbl 6a3 AaHHbIX, KOMMNoHeHTbl Oracle Enterprise Manager, wnto-
3bl gns goctyna K 4yxum CYB[, Oracle Secure Backup n Oracle Secure Enterprise Se-
arch (kopnopaTuBHasa cucTemMa nomcka) onvcaHbl B criefylolmx pasgenax karanora.
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Oracle Database 10g 3T0 06bEKTHO-PENALUMOHHAA CUCTEMA ynpaBeHns 6a3aMn faH-
HbIX, SBNSAOLAaca pe3ynbtatoM noytn 30-neTHen gesatenbHocTn kopnopauuun Oracle B
obnactun TexHonornm 6a3 gaHHbIX.

CYB[ Oracle B 0aMHakoBOWM CTENEHN ONTUMU3NPOBaHA U O151 NPUITOXEHUI OnepaTUBHOMN
06paboTKM TpaH3aKUMi, U 08 aHaNIMTUYECKUX NPUIOXEHMA. Ha nNpakTuKe 3TO O3Ha4a-
€T, 4TO OAVMH 1 TOT Xe npopyKT (Hanpumep, Oracle Database Enterprise Edition) MoXHO ¢
yCNEeXoM UCMNONb30BaThb M KaK CepBep onepaTuBHbIX 6a3 AaHHbIX, o6padaTbiBatoLLMIA UH-
TEHCUBHbIA MOTOK OTHOCUTENLHO MPOCTbIX WU KOPOTKUX TpaH3aKuWuin, MOCTynarwmx OT
MHOXeCTBa Mnosib3oBaTesnien, Tak U B Ka4ecTBe cepBepa XpaHunuia AaHHbIX, KOTOPbIv
NO3BOSISIET KOHLEHTPUpOoBaTh 60sbLUMe 06bEMbI LAHHbIX U BbIMNOMHATL HA4 HUMU COX-
Hbl€ aHaNUTUYECKMNE BbIYUCTIEHUS.

Pa6oTtaeTt Ha Bcex nnaTtcopmax

OpHol 13 ocHoBHbIX xapaktepuctnk CYB[] Oracle aBnseTcsa oyHKUMOHNPOBaHME CUCTE-
Mbl Ha 60MbLLUMHCTBE NNaTgopm, 1 B ToM vmcne Ha 6onbumx IBM, UNIX-cepBepax, nep-
COHanbHbIX KOMMblOTEPaX U T.4. [Jpyron BaXXHON XapakTEPUCTUKOWN ABMAETCA NoanepX-
ka Oracle Bcex BO3MOXHbIX BApUAHTOB apXUTEKTYP, B TOM YUCIE CUMMETPUYHBIX MHOMO-
NPOLECCOPHbIX CUCTEM, KNAcTepoB, CUCTEM C MaCCOBbIM Mapasnsiefim3amMoM, apxXuTekTyp
M3nHppermoB. O4eBMaHa 3HAYMMOCTb ITUX XapPaKTEPUCTUK AN COBPEMEHHbIX OpraHu-
3aumin, rge aKcnayaTupyeTcs MHOXECTBO KOMMbIOTEPOB PasfiMyHbIX MogeNen n npous-
BoguTenen. B Takmx ycnoBusix hakTOpoM ycnexa SBASETCA MakCUMalibHO BO3MOXHas
TMNU3aums npegnaraemMblx peLleHuin, cTaBsLlan CBoen Lenbio CyLEeCTBEHHOE CHMXKEHME
CTOMMOCTU BnageHus NporpaMmHbIM obecneveHmemM. YHudmkaums CUMCTeM ynpasfieHus
6a3amMu AaHHbIX - OAMH U3 Hanboee 3HaYNMbIX LLAroB Ha NyTU AOCTUXEHUSI ATOWN Lienun.

Moppepxka Oracle 60nbLUMHCTBA NOMYNAPHBLIX KOMMBIOTEPHbLIX NAATPOPM U apXUTEKTYP
OOCTUraeTcs 3a CYET XXECTKOM TEXHONOrMYeCcKon cxemMbl pa3paboTtkm koga CYB[. Pas-
paboTKy cepBepHbIX NMPOAYKTOB BbIMOMHAET eanHoe nogpasneneHne kopnopauumm Orac-
le, "3MEHEHNSI BHOCATCA LIeHTpann3oBaHo, Nocse 3TOro BCe BepCUnN NOABepratTes TLua-
TeNbHOMY TECTUPOBaHWMIO B 6a30BOM BapuaHTe, a 3aTeM NepeHoCcAaTcsa Ha Bce nnatdop-
Mbl, FOe Takxe getanbHo npoeepstoTcsa. BoamoxHocTe nepeHoca Oracle obecrne4vvBaeT-
CA cneunduyeckon CTPYKTYpOr MCXOQHOM0 NPOrpaMmMHOro Koga cepeepa 6a3 faHHbIX.
MpuénunautensHo 80% nporpammHoro kopga Oracle - 9TO nporpamMmbl Ha si3blKe Mpo-
rpammupoBaHus C, KOTOpbIA (C M3BECTHbIMU OrpaHUYeHusaIMU) ABAsSeTCa nnaTgopmo-
He3aBucuMbIM. MpumepHo 20% kofa, npeacTasnsioLee cobon agpo CYB[, peannsosa-
HO Ha MaLUMHHO-3aBMCUMBbIX I3blKax, U 3Ta YacTb Koga nepepabartbiBaeTca Ana pasnuy-
HbIX nnaropm.

CYB[ Oracle ckpbiBaeT getany peanMsaumm MeXaHU3MOoB YNpasneHus aHHbIM Ha KaXXon
13 NnaTgopmMm, YTO fAET OCHOBAHWE roBOPUTL O MPAKTUHECKN MONIHOM YHUbrKaLmm 6a30Bo-
ro NporpaMMHoro o6ecrne4veHus. [JononHUTENLHO K 3ToMy, apxutektypa Oracle nossonset
NnepeHoCUTb MpUKagHbie CUCTEMbI, peanv3oBaHHble Ha OOHOW nnaTtdopme, Ha Apyrue
nnaTopmbl 6€3 N3MEHEHUI KaK B CTPYKTypax 6a3 AaHHbIX, Tak 1 KOOOB MPUIOXEHWUNA.

Oracle Database o6ecneunBaeT ny4Luyo NpoOM3BOAUTENBHOCTb M MacLLUTabupoBaHWeE, YeM
nobas gpyras 6asa fgaHHbIX B Mupe. Mogernb MHOMOBEPCUOHHOMO COrfacOBaHHOMO YTEHUS,
pa3paboTaHHasa kKomnaHven Oracle, rapaHTUpyeT camyto BbICOKYIO MPOMYCKHYH CMOCO6-
HocTb. B cepBepe 6a3 gaHHbix Oracle Database onepaunn 3anncu He 6rIOKMPYHOT onepa-
LMW YTEeHUs1, U onepaumm YTeHuns He 6nokupytoT onepauun 3anucu. Oracle Database cep-
Bep Bcerga 6/10KMpyeT TOMbKO Te 3anucu, KoTopble N3MeHSATCA. [pr ero ncnonb3oBaHnm
B oTnn4me ot apyrmx CYB[] HEBO3MOXXHO TaKoe HENPUATHOE SIBfIEHWNE Kak ackanaums 65o-
KWMPOBKW C YPOBHSA CTPOKM [0 YPOBHSA Tabnuubl, NPUBOAALLEE K NAAEHMIO NPOMU3BOANTESb-
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HOCTW 13-3a TOro, YTO MOJIb30BATENM, XXENatoLMe NOMEeHsTb ApYyrne CTPOKMN Tabnuubl, 6y-
AYT BbIHYXEHbI XOaTb 3aBepLUEHUs1 TpaH3aKLUUK, 3a6/10KMpPOBaBLLEN TabnumLy.

VnpaBnﬂeT BCeMu BallnMm AaHHbIMU

MakcumanbHbIi padmep ogHor Oracle 6a3bl faHHbIX - 8 eK3abanT nnn 8 MUNNIMOHOB Te-
pabaiT, B NOAaBASIOLEM YMCNE CNyYaeB 3TOro BNOJSIHE AOCTATOYHO, YTOObI XPaHUTb BCHO
BaLly MHGOopMaLmo.

CYb/M Oracle onupaeTtca Ha ctaHgapT SQL-3, no3sonsaoLwmin onucbiBaTb onpeneneHns
HOBbIX TUNOB OOBLEKTOB, COCTOALUMX M3 aTpUOYTOB (CKamnsApHbIX - T.e. APYrMX TUMOB,
MHOXXECTB 0OBLEKTOB, CCbISIOK HA 006BLEKTLI), N 06fladalLmX acCoLUMNPOBAHHBIMU C HUM
MeTogamu. JTliobasi KONoHKa Tabnnubl MOXET ObITb NHOOOro TUNa, NOAAEPXKMBAKOTCA Tak-
XKe BJIOXKEHHble Tabnuubl 1 MaccuBbl OOGbEKTOB NEPEMEHHOW OJINHbI.

CYB[ Oracle He npocTo NpefocTaBnseT pacLUMPEHHbIV HA60P BCTPOEHHbIX TUMOB AaH-
HbIX, HO M NO3BONSAET KOHCTPYMPOBATb HOBbIE TUMbI AaHHbLIX CO crneumdurKaumen MeTo-
[OB [OCTYNa K HAM. QTO 03Ha4aeT hakTUYEeCKU, YTO pa3paboTUMKM MOSyHatoT B PyKU HE
NPOCTO CUCTEMY S XpaHeHUs N 06paboTKM aTpUOYTUBHBIX OaHHbIX B BUOe Tabnuy, a
WHCTPYMEHT, MO3BONAIOWMIA CTPOUTb CTPYKTYPUPOBAHHbLIE TUMbl OAHHbLIX, HEnocpea-
CTBEHHO OTOOpaXKaroLLme CyLLHOCTU NPeaMETHON 06/1acTu.

OpHa 13 oTnnuuTenbHbIX ocobeHHocTen Oracle - BO3MOXHOCTb XpaHEHUs U 06paboTKm
pasnuyHbIX NpegonpeneneHHbIX TUMNOB AaHHbIX. [JaHHas (PyHKUMOHANbHOCTb UHTErpu-
poBaHa B agpo CYB[ v nogaepxueaetca mogynem interMedia B coctase Oracle Data-
base. OH o6ecne4ynBaeT paboTy C TEKCTOBbIMU JOKYMEHTaMW, BKAKOHas pasnnyHble BU-
Obl MOMCKa, B TOM 4YUCNe KOHTEKCTHOro; paboTy € rpaduyeckummn obpasamm 6onee 20-
TV dhopmartoB; paboTy C ayamo- n Buaeo- nHcopmaumen. Mogyne Oracle Spatial npeg-
Ha3Ha4veH Onga paboTbl C NPOCTPAHCTBEHHbIMU OAHHBIMU U CAYXUT HaOEXHON OCHOBOW
ANns CO30aHUSA reOUH(POPMALNOHHBIX CUCTEM.

Ona XML gokymeHToB B Oracle cyuwlecTtByeT cneumanbHbii TUn gaHHbix XMLTYPE, pa-
60Ta C KOTopbIM ocyLecTenseTca npu nomoim mogyna XML DB. XML DB B 4actHoCTH
nossonseTr co3gasatb XML OOKYMEHTbI U3 PeNAUMOHHbIX Tabnuy. Pesynbtat to60ro
SQL 3anpoca MoxeT 6bITb Npeobpa3osaH B XML. Oracle noctaBnsieT NsiTb UHCTPYMEH-
TanbHbIX Ha6opos Ansa pabotbl ¢ XML (XDK), poctynHbeix ans Java, C, C++, PL/SQL n
Java Beans. Oracle Database - nepsasi npombinenHas CYB[, B koTopon peanv3oBa-
Ha nopaepxka A3bika XQuery.

MHTerpupyert BClo Bally uHdopmauuio

Mogaynb Distribution Option nossonsieT acpekTMBHO paboTaTb C pacnpeaeneHHbIMKN 6a-
3amu gaHHbIx Oracle 1 ob6ecne4ymBaeT AByxdasHyro nKcaLmio TpaH3aKUNin K HECKOJb-
KnMm 6a3am faHHbIX. PaboTta ¢ gpyrumu 6a3amu JaHHbIX MOXET ObITb peann3oBaHa 4e-
pe3 ODBC c nomoulpto Heterogeneous Services unu yepes cneumannanpoBaHHbie Ons
Kaxxgon 6a3bl AaHHbIX W3kl Transparent Gateways.

Mopgynb Advanced Replication Option no3eonseT BbINOMHATL PenyvKauuio OaHHbIX B
LLUIMPOKOM AuanasoHe BO3MOXXHOCTEN, BKIHOYaA CUHXPOHHYIO, aCMHXPOHHYIO, KacKagHyo
W Apyrve Tunbsl penimkauun.

Oracle Advanced Queuing (AQ) - BcTpoeHHbI B Oracle Database mexaHu3m xpaHeHus
1 06paboTKun o4vepepen coobLyeHuin. KomnoHeHT AQ oTtHocuTcs K knaccy MOM (Messa-
ge Oriented Middleware). Hannuine Takoro KOMNoHeHTa No3BOMSAET NOCTPOUTL Ha 6asze
cepBepa NOSIHOPYHKUNOHANBbHY MHMPPACTPYKTYPY 019 06paboTKM COOOLLEHNA U UC-
KMoYaeT Heo6XoOMMOCTb MPUOBPETEHUS O 3TOW Uenn LONOAHUTENbHbIX CpeacTs
TpeTbunx upm (Takmx Kak IBM MQ Series), o6ecnednBas, B TO Xe BpeMS, CBA3b C HUMU
B HEOOQHOPOAHbIX cpefax 3a cyet npoaykra Oracle Messaging Gateway.
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AQ obecneunBaeT aCUHXPOHHbIA PEXUM OOMeHa COOBLLEHUAMN MeXAY NMPUIOXKEHUAMMU.
AQ npepnaraeT gBa pexuma paccblyikv COOOLLEHUI: 0fHa TOYKa KO MHOrMM (point-to-
multipoint) n nyé6nukaums-nognucka (publish/subscribe). AQ no3sonseT 3agasartb NpPUo-
pUTETbI COOBLLEHNI, 3afaBaTb Nopagok coobuieHnn B odepean (FIFO mnm Ha ocHoBe
npuopuTeTa), rpynnMpoBaTtb COOOLLEHMS, OnpeaenaTb nNpasuia AOCTaBKN U BPEMS XU3-
HWN COOBLLEHUA, aBTOMaTU4eCKn npeobpasoBbiBaTb hopMaTt CoObLLEHNs, Nosy4aTsb o e-
mail aCMHXPOHHbIE YBEAOMIIEHNSI O MPUOBLITUN UHTEPECYIOLLIEro COObLLEHUSA, NepeaaBaTb
coobueHns Yeped HTTP(S).

Ha ocHoBe AQ noCTpoOeH HOBbIN MeTopf, pennukaumm aaHHbix Oracle Streams. Pennuuu-
pyemble OaHHble He 3axBaTbIBatOTCA U3 6a3bl AaHHbIX C MOMOLLbIO TabSINYHbIX TPUITEPOB,
Kak 9TO Aenaetcs npu 06bIYHOW pennukauum, a BOCCTAHaABMBAKOTCA U3 XXypHasnbHbIX
hannos 6a3bl AaHHbIX U NepegatoTcs B Buage AQ cooblueHni B apyrve 6a3bl JaHHbIX, B
ToM uucrie n He Oracle. Oracle Streams Takxe No3BoNAT oO6MeHMBaTbCA harnamm
MeXay cepBepamu 6a3amu OaHHbIX.

Jlerko nporpammvupoBaTtb

Kak pa3paboTuunKy npunoxeHun Oracle npegnaraet Bam LUMPOKUIA BbIGOP NPOrpaMmHbIX
CPeAcCTB O/ co3aaHusa NpunoXeHnn, padoTatowmx ¢ 6aszon gaHHbix Oracle. Bbl moxeTe
peann3oBatb SIOrMKy BaLlero NpuioXeHus LenMkomM B 6a3e AaHHbIX, UCMOoMb3ys MOLUHbIE
Bo3MoxHocTn CYB[] Oracle: a3blku nporpammupoBanHus PL/SQL n Java, Tpurrepsl,
OorpaHvyeHns LenoCcTHOCTM AaHHbIX (constraints), xpaHumble npouenypbl BHYTPEHHUE,
HanucaHHble Ha a3blkax PL/SQL, Java, 1 BHeLUHWEe, HanucaHHble Ha NIo6OM N3 A3bIKOB,
KoTopble Bbl Npegnoyntaete, C, C++, Pascal, Fortran n T.4.

PL/SQL nnaTdopMoHe3aBMCUMbIV NpoLenypHbIr A3bIK AN TPaH3aKLMOHHOM 06paboTKm
[AaHHbIX, TECHO UHTerpupoBaHHbIi ¢ SQL. B HopmanbHoM pexume PL/SQL nporpamMmmHbie
MOZYNW BbINOMHATCA BUpTYanbHo PL/SQL mawmHown, T.e. uHtepnpetatopomM. PL/SQL
npouenypbl MOryT 6bITb CKOMMUIMPOBAaHbLI B ABOUYHBIW KOL, NiaTpopMbl, HA KOTOPOM pa-
60oTaet Oracle. B aTom cny4ae oHM 6yayT UCNONHATLCA HanpsaMyo 6e3 nHTepnpeTaropa,
YTO MO3BOSAET YBENMNYUTL CKOPOCTb MX BbINOSIHEHWS B pasbl.

Oracle Call Interface nopgpoepxunBaeT pa3paboTKy nporpaMmm C NPUMEHEHMEM BbI30OBOB
HU3KOYPOBHEBBLIX PYHKUMA ANa OoCTyna K 6a3amM faHHbIX. OTO MO3BONSET co3faBaTb
3(pPeKTMBHbIE NPOrpaMmsbl, TpebyoLLMe MUHMMASIbHBIX pecypcoB. Bo3aMoXHOCTL pa3pa-
60TKM ONTUMM3NPOBAHHbLIX NO CKOPOCTU 1 UCMOJIb3yeMOW NamMAaTh NPUOXKEHNIN foctura-
€TCA 3a CYET MCMOSIb30BaHNA BbI3OBOB (PYHKLUNIN, KOTOPbIE NPefoCTaBNSAOT MOSHbIA KOH-
TpoSb 3a BbiNoONHeHeM onepartopos SQL n PL/SQL.

KomnoHeHT OLE DB npepocTtaBnseT BO3MOXHOCTb focTyna K 6aszam panHbix Oracle
npunoxenun, paspabotaHHbix Ha C++, Microsoft Visual Basic, OLE 2.0. NonHasa nog-
OepXxkKa A3blka MakpoonpegeneHunin B Visual Basic no3songeT nony4vatb gaHHble 13 6a3
paHHbiX Oracle HenocpeaCcTBEHHO B 3NeKTPOHHbIX Tabnuuax Microsoft Excel.

Oracle Database cHabxeH BCeMM HeOO6XOAMMbIMW CpefcTBaMu A NOOKMYEHUA
KIMEHTCKuX pabo4dmnx mect no npotokony Net8 (moagynb Networking Kit), ona o6ecne-
yeHns paboTbl kKnneHTtoB no TexHonorum OLE (mogyns OLE DB), Ha6opom ODBC-
ppansepoB (ODBC Driver) n 6mbnuotekammn gns pa3paboTkm nNporpaMmm Ha A3blkax
TPETbEro YPOBHSA, NCNOMb3YOLWNX ANa focTyna K 6ase gaHHbix Oracle Call Level Inter-
face (OCI).

Instant Client - npoctenwmnin cnoco6 passepHyTb nonHoe Oracle KnMeHTCKoe npuoxe-
Hue. B otnunume ot ctaHgapTHou yctaHoBku Oracle Client, HacuuTbiBaroLLEen COTHN dhali-
nos, Instant Client coctouT Bcero u3 Tpéx 6mbnnoTek, obecneymsaroLnX MOSTHOLEHHYIO
paboTy KIMEHTCKOro NpuioXeHus ¢ 6a3on gaHHbix Oracle.

Oracle Application Express - 6bicTpoe cpeactso paspaboTkm Web npunoxeHuin, pabo-
Tarowmx ¢ 6a3omn gaHHbIxX. [na co3gaHusa n akennyatauum Application Express npunoxe-
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HWI Ha KIIMEHTCKOM MECTe HU4Yero He TpebyeTtcsa kpome Web 6paysepa. Camu npunoxe-
HUS XpaHATCHA M UCMNOMHAITCA BHYTPU 6a3bl AaHHbIx Oracle. Application Express npeg-
Ha3Ha4eH A9 HenporpamMMmncToB. [NpocTon NHTEPENC U MHOXECTBO LLAGSTIOHOB NO3BO-
naT co3gasatb Web npunoxeHus 6yksanbHO Ha feTy.

HapéxHo 3alyuiiaeT gaHHble

Oracle Database npenoctaBnset BaM yHUKasbHblE BO3MOXHOCTM MO 06ECMEYEHNIO Bbl-
COKOW [ocTynHOCTM Bawmx npunoxeHun. TexHonorusa Oracle Real Application Clusters
obecrneynBaeT 0 OHOBPEMEHHYIO PaboTy 6a3bl JaHHbIX HA MHOMMX y3rax Knacrtepa u cry-
XXUT OCHOBOW ANA CO34aHUsA OTKa30yCTONYMBbLIX MPUNOXEHUN, 3aLUMLLEHHBIX OT anna-
paTHbIX C60EB U MyIaHOBbIX OCTAHOBOB.

Oracle Database nmeet 605bLLON HAGOP BO3MOXHOCTEN MO 3aLUUTE BaLUMX OAHHbIX OT
notepb. Mogyns ASM (Automatic Storage Management) noggepxuBaeT OBOWHOE W
TPOMHOE 3epKanMpoBaHMe OaHHbIX, 3awmias nx ot c60eB XECTKOro ancka. ABTomaTu-
Yyeckaqa npouegypa pesepBvpoBaHna 6a3bl JaHHbIX Ha XXECTKUA OUCK B creumasnbHyo
OVPEKTOPUIO rapaHTUpPYyeT, YTO pe3epBHble KOMuu, HeoO6XoAMMble NS BOCCTAHOBIEHUS
6a3bl faHHbIX, Bcerga 6yayT nog pykow, UCKIoHaeT BEPOATHOCTb OLUMOGOK afMUHUCTPaA-
TOpa M yny4ywaeT BpemMsi BOCCTAHOBMEHUA 6a3bl AaHHbIX. BbICTpoe MHKpeMeHTanbHoe
pesepBupoBaHMe 6a3bl AaHHbIX, HE TpebyloLlee €€ MOSIHOrO CKaHMPOBaHUA, C nocre-
OYIOLLEe HaKaTKOW Ha MOJSTHYI0 Pe3epBHYIO KOMUIO, NO3BONSET 3HAYUTENBHO COKPaTUTb
BPEMS N AMCKOBOE MPOCTPAHCTBO, HEOOXOAUMbIE O €XELHEBHbIX OrnepaTuBHbIX one-
pauun pesepsupoBaHns 6a3bl AaHHbIX.

YHukaneHble Flashback texHonornm CYB[] Oracle no3sBonsatoT agMUMHUCTpaTopam nerko
ANarHoCTUpOBaTb U UCMPaBNATbL YenoBeYeckme OLLMOKK, CBA3AHHbIE C yaaneHnem Ta-
611U, C HeNpaBUIbHbIMU TPaH3aKUUAMUN U UBSMEHEHUSAMU OTAENbHbBIX CTPOK, HECKOSIbKMNX
Tabnuy unun Bcen 6a3bl AaHHbIX. B Oracle Database Bpems Heo6xoaumoe ans ucnpasne-
HUS YenoBeYEeCKOW OLLUMOKM paBHO UMW Jaxe MeHbLUe BpeMeHW, 3a KOTOpoe 3Ta OLInG-
Ka npovsoLuna.

Oracle Database Takxe Bkntodaet B cebsa Data Guard texHonoruio gns 3awutbl 6a3
OaHHbIX OT KaTacTpod Takux Kak 3emreTtpsceHne unn HasopgHeHwe. Mcnonb3ysa Data
Guard, Bbl MOXeTEe UMETb HECKOSIbKO YAanEéHHbIX KON OCHOBHOW 6a3bl AaHHbIX, CUH-
XPOHUSMPYIOLLNXCA C HEN aBTOMaTUYECKU, U OOHUM HaXKaTMEM KHOMKU MbILLIN NepeBo-
anTb 06paboTKy OaHHbIX C OCHOBHOM 6a3bl Ha pe3epBHYyto. Fast-Start Failover o6ecne-
ymBaeT B cliyyae c608 OCHOBHOM 6a3bl JaHHbIX aBTOMAaTUYeCKOe nepeksiyeHne Ha pe-
3epBHYIO 6a3y AaHHbIX 6e3 yYacTua agMuHUCTparTopa.

Oracle Database cnpoekTupoBaHa Tak, 4TOObl pab6oTa BalMX KPUTUHECKN BaXKHbIX
NPUIOXEHU He 3aBucena OT U3MEHEHUN B KOHdUrypaumm 6asbl gaHHbIX. Onsa Toro
4yTo6bI cepBep Oracle Database Hauyan ncnonb3oBaTb JO6ABNEHHYIO ONepaTUBHYIO na-
MATb UK 0O6ABNEHHbIN XECTKMA OANCK BaM He HaOo NnepecTtapToBbIBaTbh BallX CUCTE-
Mbl. MHOrMe onepauuy No peopraHu3auun OaHHbIX Takue, Kak co3fgaHue HOBbIX WH-
hekcoB, nob6asfieHMe HOBbIX CTONMOUOB B Tabnuuy, yoaneHue cTonbuoB U Op. MOXHO
OCyLLeCTBNATb B 6a3e faHHbIX 6e3 orpaHn4eHuns 4OCTyrna nosib3oBaTernien K peopraHu-
3yeMbIM faHHbIM. Bonee Toro, Oracle Database noggepxuBaeT nowwarosoe 06HOBIE-
HWe 6a3bl AaHHbIX U onepaunoHHOM cucteMsl (rolling upgrade) 6e3 ocTaHOBKU paboThl
nonb3osaTenien, obecrneymBas HaCTOALLYIO paboTy BalUMX MNPUIIOXKEHUA B pexume
24x7.

3a npowepgwee gecatunetme Oracle Database npowna 17 He3aBUCUMbIX cepTUdUKa-
LM Ha 6e30NacHOCTb U ABMSETCA caMOn 3alUULLEHHOM NPOMBILLSIEHHON 62301 OaHHbIX.
Oracle Database o6ecnednBaeT orpaHn4eHne AocTyna K gaHHbIM He TONbKO Ha YpPOBHE
Tabnuy 1 cTonbuoB, HO 1M Ha ypoBHe cTpok. Onuma Advanced Security no3sonseT Lun-
(opoBaTthb AaHHble, NepefaBaemMble Mo ceTu. [laHHble CTON6LOB MOMYT XpaHUTbLCA Ha OUC-
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Ke B 3alumgpoBaHHOM Buae. B cnydae kpaxu 6asbl gaHHbIX UK €€ pe3epBHON Konuun
3M10yMbILLNIEHHVKAM He YyAacTCs Npo4uTaTb CEKPeTHble AaHHbIe C MOMOLLbIO ABOUYHOIO
penaktopa. lNpouecc wmnpoBaHnsa n geimdpoBaHns AaHHbIX MOSIHOCTbI Mpo3payeH
LA KOHEYHbIX MPUITOXEHUIN U He TPebyeT nX nepenernku.

Basa paHHbix Oracle, nogaepxuneaemas no4tn 30 rogamum onbiTa M HOBATOPCKUX peLue-
HWIN, ocTaeTcs BbIGOPOM HOMep 1 Ha pbiHKe 6a3 AaHHbIX. cnonb3oBaHne 6a3bl JaHHbIX
Oracle He TONbKO NO3BONAET Cpa3y NONYYUTb SIKOHOMUIO, HO U rapaHTUpPyeT adEKTUB-
HOE MCMNOJSIb30BaHME BalLUMX BIOXKEHNA B ByOyLLEM.
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3. Onuwun Oracle 10g Enterprise Edition

Real Application Clusters option

KnactepHble cuUcTeMbl TPaAuMUMOHHO paccMaTpuBaloTCA B KayvecTBe asnbTepHaTuBbl
60MbLUMM KOMMbIOTEPAM, CO34aHHLIM HAa OCHOBE apXUTEKTYPbl CUMMETPUYHOW MYJIbT-
nnpoueccopHor 06paboTtkm (SMP).

Bce npeuvmyuiecrtsa KnactepoB Haa 6onbLIMMHU KOoMnblOTEpaMn npoucxoadar U3
camoun npgeu o6beguHEeHUs BbIMUCIIUTENbHbIX MOLLHOCTEN MHOXXECTBa He3aBUCU-
MbIX CUCTEeM ONis pelueHusd OQHOW 3ajaun.

e Knactepbl NO3BOMAKT NpeofosieTb PUanyeckne orpaHUyeHns OQUHOYHbIX BblYUCIN-
TeNbHbIX MaWWH (NOAO6HLIMW OrPaHNYEHUAMM MOTYT ObITb KOSIMHECTBO NPOLIECCOPOB,
o6beM nNamsaTn, Habop CNOTOB BBOAA/BbIBOAA U T.4.), @ 3HAYUT NOCTPOUTbL 6051e€ MOLLL-
HYIO CUCTEMY.

e Ecnu Knactep CTpouTCs Ha OCHOBE HeJOPOrnx CepBepoB MacCcOBOro Npou3BoacTBa, TO
annaparHas 4acTb KNacTepHON KOHAUrypaumm MOXET CTOUTb B OECATKM pa3 MeHbLUe
9KBMBANIEHTHOM MO MOLLHOCTK 60nbluor SMP-cuctemsi.

* KnactepHasa KoHurypaums obecrneymBaeT 3alnTy OT CUCTEMHbBIX M annapaTtHbIX c60o-
€B, 32 CYeT TOro, 4YTO B Ka4eCTBe Yy3/10B B ee COCTaB BKJI04aTCA MHOXECTBO B3anMO-
3aMeHsieMbIX He3aBMCUMbIX KOMIMbIOTEPHbLIX CUCTEM.

Oracle Real Application Clusters (RAC) siBnsieTcst Knto4eBbIM KOMMOHEHTOM AJ151 NOCTPO-
eHusl cuctemMbl koprniopaTuBHbIX Grid-BbluncneHunin. TexHonorma RAC o6beguHAET MOLLL-
HOCTW HECKOJIbKMX KOMMbIOTEPOB B €AVHYHO BbIHYUCUTENBbHYIO CUCTEMY ANS PELLEHUs 3a-
Aad no obpaboTke 1 ynpaBneHunto nHpopmaumnen B 6ase gaHHblx. MNMpu atom Oracle RAC
ABNSETCA eOUHCTBEHHOW XXM3HecnocobHon anbTtepHaTuBon 6onbwmnm SMP-cuctemam
ONs MPUNOXEHUN BCEX TUMOB, BKIIKOYAA XpaHuUnuwia AaHHbIX U CUCTEMbl C MacCUBHON
ornepaTMBHOM 06PpabOTKOM TpaH3aKLNNA.

B apxutekType RAC 6a3a AaHHbIX OAHOBPEMEHHO YNpaBnaeTcs cpady HECKONbKUMMN K-
3emnnsapamu CYB[] Oracle, kaxapih N3 KOTOpbIX paboTaeT Ha OTAEeNbHOM y35e KnacTe-
pa. [Npn aTom camu hannel 6a3bl AaHHbLIX pacnonaralTca Ha AUCKOBOM Maccuse pas-
HOJOCTYMHOM CO BCEX Y3/10B KracTtepa.

RAC mncnonb3yeT TEXHONMOrMno 06LLEN KAl naMaTh. ITO 3HAYMUT, 4YTO B CllyHae HeobXxo-
OMMOCTUM JOCTyNa K KakoMy finbo 610Ky 6a3bl JaHHbIX, 9K3eMMAp He 6yaeT obpallaTthb-
Csl HA OUCK ON151 ero YTeHUs1, eCnn 3TOT 610K YXKe NPUCYTCTBYET B JIOKANIbHOM K3LU-Nams-
TV NN KILW-NaMATH N060ro 13 y3nos Knacrepa. 3a CHET 3TON TEXHONOMMN KONMYECTBO
MeAJIEHHbIX ornepaunii AUCKOBOIro YTEHUs MOXET ObiTb CYLLLECTBEHHO cokpalyeHo. O6-
MeH MHdopmaLuen, B TOM Y1ce U HopMaLmen NIoKasnbHbIX K3LL, MeXay y3namm ocy-
LLeCTBAETCA Yepes NoKasnbHYyo AN Knactepa CeTb, PoSib KOTOPOKW B 60MbLUMHCTBE Crly-
Yyaes BMoJsiHe NoaxoauT ana ctaHgapTa Gigabit Ethernet.

MpuHUMMBLI NOCTPOEHUs KnacTepHon cuctemMbl Ha ocHoBe Oracle RAC nossonstoT fo-
CTUYb UCKITHOYUTESNBHO BbICOKOM FOTOBHOCTU M MAcCLLTAbMPYEMOCTH MOObLIX NPUNOXEHUN.

MacwTtabupyemocTtb. BO3MOXHOCTb NMpUCOEONHEHUS B KNacTep HOBbIX y3/0B [0 Tpe-
6yemMoro 61M3Hecy ypoBHSA MOLLHOCTU obecnedmBaeT rmbKoCcTb U addpeKTUBHOE MaHn-
poBaHue pecypcos. [Npu Bo3pacTaHum TpeboBaHUM K BbIHUCIIUTENBHBLIM pecypcam Mnpo-
rpammHoe o6ecneveHne Oracle RAC no3eonset po6aenaTb B Kractep HOBble Y3Sibl, NO-
BbILLIAA MOLLHOCTb CUCTEMbI U ONTUMU3NPYA 3aTpaTbl, UCKIHOYass HEO6XOAMMOCTL 3amMe-
Hbl cyiecTByowmx SMP-cuctem 6onee mowHbiMU. CTOMMOCTb pa3BepTbiBaHUSA CUCTE-
Mbl MOXET CYLLeCTBEHHO COKpalleHa 3a CHET UCMOoNb30BaHUA CTaHOapTHbLIX HeJopPOormx
CepBepoB U MOAYSbHbIX YCTPOUCTB XPaHEHWUs, NPOU3BOAUMbBIX 60MbLUMMU NapTUSMW.
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Mpouecc nob6aBneHns HOBbIX Y3/10B MOXET OCYLLECTBATLCA BO BpeMs paboTbl Npo3pady-
HO ons NpunoxeHun 6e3 nx octaHosa. TexHonorus Cache Fusion, peannsosaHHas B Re-
al Application Clusters, n nogaepxka InfiniBand, npegycmotpenHaa 8 CYB[ Oracle 10g,
NO3BONAT MOYTU JIMHEMHO HapawmBaTb MPOMYCKHYO CNOCO6HOCTb cucteMbl. Oracle
Clusterware n RAC Bepcum Oracle 10gR2 nopgpepxusatot go 100 y3noB B KnacTepe.

Bbicokas pocTtynHocTb. BecnpepbiBHbIM OOCTYN K KpUTUYeCcKon Ana 6usHeca MHop-
Mauun rapaHTUpPOBaH Aaxe B Cry4ae annapaTHbIX M NporpaMMHbIX CO0eB, 3a CHET B3au-
MO3aMEHSIEMOCTU MHOXECTBA OOHOTUMHBLIX KOMMOHEHT. B cnyyae oTkasa no6oro kna-
ctepHoro y3na CYB[] Oracle npogomkut paboTy Ha OCTaBLUMXCS BKITOYEHHbIX B KrnacTe-
pe koMnbtoTepax. MNpn cMcteMHoM c60e MOXET NPON3BOOUTLCS aBTOMaTU4YecKoe aBa-
PUNHOE NepeKstYeHne ceccum Ha paboyme yanbl.

Kpome aToro 6ecnpepbiBHOCTb 6U3HEca rapaHTUpyeT BO3MOXHOCTb AVNHAMUHECKOro U3-
MeHeHMs1 KonM4yecTBa y3noB B Knactepe. [Mpu noBbilLeHNn Tpe6oBaHUiA K BbIYUCTIUTENb-
HOW MOLLIHOCTU CUCTEMbI, OOMNOSIHUTENbHbIE Y3/ibl MOTYT 6bITh BKIIOYEHbI B Kractep 6e3
OCTaHOBKMW NPUMOXEHUIA HA HEM paboTatoLLmX. TOYHO Tak e 6e3 ocTaHoBa 06CNyXMBa-
HUSI, OTAENbHbIE Y3Ibl KNnacTepa MOXHO OTK/oYaTh A4S NPOBEeAEeHNs CEPBUCHbLIX PaGoT.

Mpn N3MEHEHUN KOHUIYpaLMK KNnacTepa, Takux Kak NOAKMOHEHME UK OTKITIOHEHME K-
3eMmnfApoB, MOXET ObITb HACTPOEHa aBTomMaTnyeckasn 6anaHcMpoBKa Harpysku, Ans 4e-
ro ucnone3dyetcs mexaHuam Fast Application Notification (FAN) . FAN o6ecrne4yvsaeT ono-
BELLEHME MPUMIOXKEHUIN O COObITUAX npoucxogawmx B knactepe. Cobbitne FAN moxeT
ObITb 06paboTaHO NPUITOXXEHNEM KaK Ha CTOPOHE cepBepa, Tak 1 6bITb NepenaHo Ha ypo-
BeHb NpunoxeHus. Ha ctopoHe cepeepa Aana o6paboTtku cobbituin FAN Oracle Clu-
sterware BbI3blBa€T HacTpamMBaeMble Bbl30Bbl BHELLUHUX MOJSIb30BATENIbCKUX NPOrpamm.
Ha ypoBHe npunoxeHus ons peakumym Ha cobbiTUS CyLLEeCTBYET NPOrpaMMHbIN UHTep-
devic (APIl) gna Oracle Database 10g JDBC, ODP.Net u OCI. ABTomatnyeckas o6paboT-
Ka ¢ ucnonb3oBaHnem 3toro API yxe peann3osaHa B Oracle Application Server 10g v ny-
nax coegnHenunn JDBC n ODB.NET. MNpegnaraemobii Oracle mexaHnam yHKLMOHNPOBA-
HMA NYNOB COeAMHEHMIA NO3BONAET aBTOMATUYECKM pa3pbiBaTb COEAMHEHMS C IK3EMMNS-
pOM 6a3bl fJaHHbIX NPY NOMYy4eHUN COObLLEHUA 06 ero OTKIIHYEeHNN 1 co3faBaTb HOBblE
CcoefHeHUs NPy Mony4YeHUn COOBLLEHNS O 3arnycke aK3emnnsapa.

BanaHcupoBka Harpy3ku. B Oracle Database 10g cywHocTb “CepBuc” no3BonseT Knac-
curumpoBaTb U 06bEAMHATE paboyme Harpy3Ku MpunoXeHnn. AgMUHUCTpaTopbl 6a3
[OaHHbIX OnpefenstoT npasuna ob6ecrnevyeHnss BblYUCIIUTENbHBIMU pecypcammn KaxKgoro
“Cepeuca’ - Kak gns HopmanbHon paboTbl, Tak U Ansa cny4daa co6os. Pabo4yasa Harpyska
obbegnHaemas “CepBucom” pacrnpefensietca u 6anaHcmpyeTca Mexgy y3namu, KOTo-
pble Ha3HayeHbl O ero o6¢cnyxmeaHus. Npon3BoanTEeNbHOCTb U KAY4eCTBO BbIMOSIHEHUS
kaxporo “Cepsuca”’ oTCnexvBaeTcsa B aBTOMaATU3MPOBAHHOM pPeno3vTapun AaHHbIX O
pabo4mx Harpy3kax Automatic Workload Repository, Bxogsiiem B coctaB Oracle Databa-
se 10g. KoHTponb 3a Ka4ecTBOM BbINOfHEHNUs “CepBurca’ MOXET OCYLLECTBASATLCA yCTa-
HOBKOW MOPOroBbIX nokasaTesien nponsBoanTENbHOCTU, B Cry4ae HapyLUeHUM KOTOPbIX
NpoM3BOANTCA aBTOMaTUYeCKOe OMOBELLeHNEe WK BbINOSIHEHME 3afaHHbIX npoueayp.
CepBucCbl MHTErPUPYIOTCSH € gucneTyepom pecypcoB Database Resource Manager, mexa-
Hu3mom Oracle Streams Advanced Queuing 1 cuctemon BbINONIHEHUS POHOBBIX NaKeT-
HbIX 3agad.

Ona obecneyeHnss MakcMmasnbHOM MPOU3BOAUTENIbHOCTU BbINOSIHEHUA MPUSIOXKEHUN U
3(PPEKTUBHOIrO NCNOSb30BaHUSA BbIYUCIUTENBHbBIX PECYPCOB MOXET ObITh MCNOSIb30BaHAa
6anaHcmpoBKa paboymnx Harpy3ok 4epes nynbl coeguHernn JDBC n ODP.Net. MNynbl co-
€QVHEeHN perynspHoO OnoBeLLaTCs O kayecTse BbiNosiHeHUs “CepBUCOB” Ha BCEX y3nax
knactepa cobbitnuamu FAN. Korga npunoxeHuio Tpebyetcs BbiNnonHWUTL 3agadvy B CYB/,
TO NPefoCcTaBnaeTCcs He Cny4YyanHo CBOOOAHOE CoeanHEHMe, a TO, KOTOPOe 06ecrneynT Ha-
nny4Liee KayecTBO BbIMOSIHEHUS C YHETOM 3arpy3Kun y3roB Kractepa.

ORACLE



EpmHbin ctek knactepHoro MO. Oracle Database Enterprise Edition 10g, onuus Real
Application Clusters n knactepHoe nporpammHoe ob6ecneveHne Oracle Clusterware co-
CTaBNAT MOMHbIA KOMMSEKT ANga ynpasnieHnsa n pyHKunoHnposaHms knacrtepa. Oracle
Clusterware sBnseTcs NONHOMYHKUNOHANBHBIM KNacTepHbIM NPOrpaMMHbIM obecrneye-
HMEM, YTO MCKNYaeT HeoO6XOAMMOCTb NPUOBpPETEHUS OOMNOMHUTENLHOIO KacTepPHOro
MO ppyrux npoussoautenen. KnactepHoe MO mMmeeT eamHbIn MHTEpenc n eguHyto
hyHKUMOHaNLHOCTL A/1s Bcex nogaepxusaembix Oracle nnatdopm.

Oracle Clusterware 10gR2 no3BonseT o6ecneynTb BbICOKYK AOCTYMHOCTb HE TONbKO Ans
KnacTepHbix 6a3 gaHHbix Oracle, HO 1 gpyrux npunoxexun. B Oracle Clusterware MoxHo
onpenenvTb NPoLeaypbl Ana cTapTa, 0CTaHOBa U NPOBEPKMN KOPPEKTHOrO (OYHKLMOHMPO-
BaHWA 3alumiiaemblx NnpunoxeHunin. MporpammHoe o6ecnedeHne Oracle Clusterware aB-
naeTcs 6ecnnatHbIM NPOAYKTOM U JIMLEH3UPYETCS Ha UCMNOSb30BaHWE B Cryvae npume-
HEHUA Ha KnacTepe nobon gaxe He kKrnactepHon 6a3bl AaHHbIX Oracle no6on pegakumm.

RAC n Grid-TexHonorum garT BO3MOXHOCTb paguKanbHO CHU3UTb 3KCnyaTaunoHHble
3arpatbl U 06ecne4mTb HOBbIV YPOBEHb MMOKOCTU, Aenas KoprnopaTuBHble cUCTEMbI 60-
nee aganTMBHbIMU U AHaAMU4YHLIMWU. [InHamMnyeckoe obecne4veHne y3namum, yCcTpomncTea-
MU XpaHeHus, LeHTparnbHbIMX npoLieccopamMm 1 ornepaTMBHOM NamMATbLIO NO3BONSET Obl-
CTPO U 3PGPEKTUBHO rapaHTMpoBaTb HEOOXOAMMbIE YPOBHU OOCINY>XMBaHWUSA NPU OJHO-
BPEMEHHOM CHVDKEHUW 3aTpar 3a CHeT Ny4yLlero Ucrnonb3osaHus pecypcos. Kpome Toro,
cpepa RAC nonHoCTbO Npo3paydHa Ansa NpunoXeHus, paboTaroLlero ¢ KnactepHon 6a-
301 JaHHbIX - He TpebyeTca HUKaKMX MoanrKaunm NpuUnoXeHns ans ero passepTbia-
Hua B cpege RAC.

Partitioning option

Onuwus Partitioning npegHasHaveHa ansa gyHkUMoHanbHoro pacwumperus Oracle Databa-
se Enterprise Edition no ynpasneHuto 6onbumMMmn 6a3amMu faHHbIX 1 NPeacTaBnseT cobom
MexaHMU3M yBennyeHns Npon3sBoanTenbHOCTU Npu paboTte ¢ 6onbwmnmm Tabnuuamm. Oc-
HOBHasa nges aToro MexaHuama CoCTouT B crefytolemM. Tabnuua pasbusaeTca Ha «ro-
PU3OHTasIbHbIE» YaCTU NN CEKLUMN B COOTBETCTBUM C HEKOTOPBLIM YCIIOBMEM, Hanpumep
Mo 3HA4YeHUIO JaThl NN Kakux-nméo apyrux noneu. MNpu atom nornvecku taénuua oc-
TaeTca e4uMHON, a Ha (PU3NYECKOM YPOBHE C KaXXOOM TaKoW cekumen cuctema pabotaet
He3aBMcuMoO. pn CEKLUMOHMPOBAHUM YMEHbLLAETCA BpeMs, TpebytoLleecs ans BbInos-
HeHust 60SbLUMHCTBA onepauun ¢ Tabnuvuamn. IOTO YMEHbLUEeHWe JOCTUraeTcs nytem
NPUMEHEHNSA 3TUX onepaLlmii K MEHbLUMM “ednHMLaM XpaHeHus” U yBennd4eHnem npoms-
BOOAUTENbHOCTU BCNEACTBME NX NapannenbHoro BbiNOMHEHUA. Tak, Hanpumep, 3anpoc K
60MbLLIOM UCXOOHOW Tabnuvue aBToMaTUYeCcKM 3aMeHAeTCs 3anpocamMmu K oTAeSIbHbIM ee
CEKUMSAM U 3TWU 3anpocbl BbIMNOAHAIOTCA OOHOBPEMEHO M HE3aBUCMMO Opyr OT apyra,
yMeHbLUas TeM caMbiM 06LLee BpeMsi 06paboTKu 3anpoca. Kpome Toro, Bo3pactaeT Ha-
AEXHOCTb CUCTEMbI, TaK KaK YMeHbLUAEeTCA BNUsHNEe cO0eB.

AOMUHUCTpaTopbl 6a3 AaHHbIX MOryT onpefensaTb napaMeTpbl XpaHeHUs ANa KaxOon
CeKkunn 1 pasMeLLeHne cekuumn B hannoson cucteme cepeepa 6a3 gaHHbIX. Kaxpgasa us
CEKLMN MOXET ObITb MHOMBMAOYANbHO NepesefeHa B aBTOHOMHOE COCTOSIHME, U, Hao-
60pOoT, BO3BpaLLeHa B OrnepaTMBHOE COCTOSAAHUE; €€ MOXHO KONMPOBaTb M BOCCTaHaBMN-
BaTb, 9KCMOPTUPOBATb UM UMMOPTUPOBATL U3 HEE AaHHble, 3arpyXaTb B Hee faHHble,
YMeHbLLUAsA TeM caMbIM BpeMms, TpebyroLieecs A5 BbIMNOHEHUSA onepaunin ynpasneHus.
Onepauunm ¢ cekumMamMm MOryT BbINOSIHATLCA NapannenbHo. [Ong Kaxaon cekumm tabnm-
Ubl MOXET ObITb MOCTPOEH WMHOMBUAYasNbHbIA WHOEKC, YTO TakXe COKpallaeT Bpems,
Heo6XxoaMMOoe Ans BbINOSIHEHNA onepaLumin C aHHbIMU, a TakXe A1 CONPOBOXAEHMUA Cca-
MUX MHOEKCOB. BO3MOXHbI pa3HOO6pasHble JoKasibHble M rnobasnbHble MHOEKCHbIE
ctpatermm. CeKumoHnpoBaHue ABNSeTcs Npo3padHbiM 15 NPUAOXKEHUI U CTaHAapTHbIe
onepaunn DML nporpamMMunpyoTca Ans CEKLUMOHUPOBAHHLIX TabsuL TakxXe, Kak U Ons
OObI4YHbIX.
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[lonyckaeTcs HECKOJIbKO METOA0B CEKLMOHMPOBAHUS

* CeKUMOHMpOBaHMe rno avanasoHy (range partitioning)

* Mo cnucky 3HaveHun (list partitioning)

* cekuMoHupoBaHue xewumposaHuem (hash partitioning)

* KOMOMHMPOBaHHOE CeKUMoHMpoBaHue (composite partitioning)

CeKunoHupoBaHue Mo guanasoHy no3BosseT 3ajaTh pa3dbueHre Ha CeKLnn amanasoHoM
3Ha4YeHUIN HEKOTOPOTO Mosis, a NPy CEKLMOHMPOBAHNN MO CMINCKY 3HAYEHUI CEKLMS onpe-
AenseTcs nepeyncrieHnemM 3HavyeHnin HekoToporo nosns. CekumoHMpoBaHue XeLumpoBa-
HMEM MPOU3BOANTCA C NMOMOLLIbID HEKOTOPOM Xel GOYHKLMK, YTO MO3BOSISET pacnpene-
NUTb AaHHble N0 CeKUMAM paBHOMEPHO. [py KOMOUHUPOBAHHOM CEKLIMOHNMPOBaHUN pas-
peluaeTcs MCnosib30BaTb COYETaHMe pasfinyHbIX MeTodoB. Hanpumep, MOXHO pasbuTb
NCXOAHYIO Tabnuuy Ha cekuMu Nno guanasoHy 3Ha4YeHU OJHOro Mons, a Kaxayt Takyro
CEeKUMIO AOMNONHUTENBHO Pa3buTb Ha NOACEKLUN NO CMUCKY 3HAYEHUI OPYroro noss.

Spatial option

Onuusa Spatial npegocTaBnseT MexaHU3Mbl AN XpaHeHUss U 06paboTKM NPOCTPaAHCTBEH-
HbIX AaHHbIX, TAKUX Kak reorpaguyecune KapTbl, faHHbIE a3p0dOTOCLEMKN, CNYTHNUKOBbIE
CHUMKM, YepTexun. ITa onums No3BOSET XpPaHUTb MPOCTPaHCTBEHHbIE OAHHbIE B 00bIY-
HbIX PENALMOHHBIX Tabnnuax BMecTe ¢ TPaauLUMOHHOM YMCIOBOW U TEKCTOBOW MHAhopMa-
unen. [Ina xpaHeHns ncnonb3yeTcs crneumanbHbii 06beKTHbIM TN gaHHbix (SDO_GEO-
METRY), ona mMaHvnynMpoBaHus C MPOCTPAHCTBEHHLIMU OAaHHLIMW MPefoCcTaBfiseTcs
Habop (PyHKUUIM 1 ONepaTopos., a A1 NoBbILEeHNs 3PEKTUBHOCTU BbIMOSTHEHUSA 3anpo-
COB MpegHasHa4veH crneunanbHbii TN nHaekcos (R-Tree).

XpaHeHue ¥ ynpaBneHus NpoCcTpaHCTBEHHbIMU AaHHbIMK B Oracle Database nossonsiet
MCMonb30BaTh CTaHAAPTHbIE BO3MOXHOCTU 6a3bl AaHHbIX, Takue Kak obecrneyeHve Le-
NOCTHOCTM [aHHbIX, 6bICTPOE pPe3epBMPOBaHME U BOCCTAHOBIIEHWE, pa3rpaHuyeHme no-
CTyna, XpaHuMble npoueaypbl Java, nogaepxka cBepx60nblumx 6a3 AaHHbIX.

K OCHOBHbIM BO3MOXHOCTAM OMUMUN OTHOCATCS:

e PaboTa ¢ 06bEKTHLIMU TUNAMM 15 ONUCaHUS U NOSLEPXKN FrEOMETPUYECKMX OOHEKTOB,
TaKMX KakK TOYKMU, JIMHUK, MOJIUTOHbI;

* buicTpoe “R-tree” nHpgekcnposaHue;

e MpocTpaHcTBeHHble SQL onepaTtopbl U OYHKLUMM, UCNONb3YIOLLIME NPOCTPAHCTBEHHbIE
WHOEKCbI AN onpeaeneHnst B3anmMoOTHOLLEHNN reOMETPUHECKNX 0OBEKTOB;

* [lopgoep>xka 0cCO6eHHOCTEN reorpadmyeckon Mmogenu 3emnu;
* CeKLMOHMpOBaHMe NS NPOCTPaHCTBEHHbIX MHAEKCOB;

* [MpocTpaHCTBEHHbIE UHOEKCHI C PYHKLUNAMU;

e Cuctema NIMHENHbIX CCbINOK;

e TpaHchopmaumsa KoopanHar;

e BCTpoeHHbI TN paHHbiXx GeoRaster ona nogaepXKu NpPoOCTPaHCTBEHHbLIX PacTPOBbIX
06pazos;

* [lopaep>xKa Tonosorum;

* [logoep>xka ceTeBo MoAenu AaHHbIX (rpadbl);
* MexaHn3M reo-KogMpoBaHus;

e [IpOCTpPaHCTBEHHbIE aHANUTUYECKNE DYHKLUMN.

CyLLeCcTBEHHOW OCOBEHHOCTBIO ABMSETCA BO3MOXHOCTb KOMOGMHMPOBATL B OOHOM 3arpo-
Ce KpUTEepUM KaK K MPOCTPaHCTBEHHbIM, TaK U K aTPUOYTUBHBIM AaHHLIM, YTO OCOBEHHO
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Ba>XHO MPW MOCTPOEHUM MacLLUTabupyembIX BbICOKOMPOU3BOAUTENBHbLIX peLueHnn. [Mpu-
MEpPOM TakuX peLueHUn MOXET CIYXWUTb aHanuMTuyeckas cuctema, OgHom u3 PyHKLMI
KOTOPOW ABNSETCA OTOOpPaXKeHMe 3HAYEHUN MHOrOMEpPHbBIX nokasaTenien Ha reorpadu-
YecKMX KapTax.

dopmart xpaHeHuss NPoCcTpaHCTBEHHbIX AaHHbIX Oracle Spatial nogaepxnBaeTcs MHOMm-
MU npoussoguTensamu npombiwneHHsix GIS u CAD cuctem (Arclnfo, Mapinfo, AutoCAD),
YTO MPO3BONSAET UCMNONb30BaTh 6a3dy AaHHbIX Oracle B ka4yecTBe yHMBEpPCaSIbHOro xpa-
HUAWLLA NPOCTPAHCTBEHHbIX AaHHbIX.

Advanced Security option

Onumsa Oracle Advanced Security (OAS) obecnevmBaeT CEKPETHOCTb U KOH(PUAEH-
LUManbHOCTb MHpopMaLMK nepegaBaeMon Yyepes ceTb, UCKYasa “npocnymsaHme” u
pa3Hoo6pa3Hble BMabI atak. LLndposaHune Tpadurka v rapaHTns obecrne4veHms LenocT-
HOCTW JaHHbIX MOXET NOHago0uUTbCs, B Clly4ae, Korga KIMeHT Unn cepBep NpuitoXXeHuin
pacnonaraeTcs BHe 6€30MacHON 30Hbl CETU OTAENEHHON OT 6€30MacHON YacTn Mexce-
TeBbIM (hunbTpoM. Bee coegmHenuna CYB/[ Oracle moryT 6bITh 3alumgpoBaHbl C MOMO-
wbto OAS.

MpombiwneHHble cTaHaapTbl wudpoBaHusa. Onuma OAS nossonseT 3awmiatb BCe
BXogswme n ncxogsawme coeguHernsa CYB[ Oracle. [ns Kaxkaon coeguHeHus co3naeT-
CA CEeKpeTHbIN KoY, obecrne4vvBatoLLmnii 6e30nacHoCTb Bcero ceteBoro tpagumka. OAS
Aenaet HEBO3MOXHbIM CKpPbITY0 Mogudurkaumio, no6aBneHre unu yaaneHne 4actm ne-
pefaBaemblX AaHHbIX.

MonaepXxuBaroTcs cnepyoLLme anropuTMbl LUNKPOBAHMSA U 06ecrnedeHns LenoCcTHOCTH
OaHHbIX:

* AES (128, 192, 256)

* RC4 (40, 56, 128, 256)
* 3DES (2 n 3 knto4a)

* MD5

* SHA1

Kpome 3Toro, B cny4ae noanepXku B MHPOpMaLUMOHHOM cucTeMe MHPpacTpyKTypbl OT-
KpbiToro kntoya PKI goctynHo SSL-umdpoaHme.

MpocTas koHdUrypauus - HET HEO6XOAMMOCTU U3MEHSATL NPUITOXeHne. BKnioyeHne Lwiu-
opoBaHus N obecrneyeHns LeNIoCTHOCTU AaHHbIX MPOU3BOAUTCA NMYyTEM HACTPOMKM CETEBbIX
KOH(pMrypaumim Ha CTOpoHe cepBepa 1 KnveHTta. B cBA3n ¢ Tem, 4TO HET HEOOXOAMMOCTU
MEHSITb MPUITOXEHWe, 3TN CrNocobbl obecrneyeHns 6e30NacHOCTU ABNSAITCA OOCTYMNMHbIMU
NpaKkTUYecKn O BCEX, a UX KOHPUryprpoBaHMEe 1 UCMOSb30BaHME OYEHb MPOCTbIMUN.

Crtporas ayteHtudpmkauma gns Oracle Database 10g. OAS o6ecne4vBaeT BO3MOXHOCTb
ANA opraHn3auun 1UCnosb30BaTh CYLLECTBYIOLLYIO MHAPPaACTPYKTYpy 6€30MacHOCTH, Ha-
npumep Kerberos, PKI, RADIUS ansa ocyLiecTBneHmsa cTporon ayteHtudumnkaumm 8 CYb
Oracle 10g.

HoBbiMu oco6eHHocTsaMM Oracle 10g siBnsoTCS:

* BO3MOXHOCTb NpoBepkM OTMeEHbI cepTudmkaTos X509v3 3a cHET UCMOSb30BaHUA CMn-
ckoB Certificate Revocation Lists, xpaHumbix B charnnoson cucteme, Oracle Internet Di-
rectory 3a cyet ncnonb3oBanus CRL Distribution Points.

¢ BoamoxHocTtb ana CYB][] Oracle nnu knmeHToB 6a3bl AaHHbIX UCMOb30BaTbh MOEHTU-
dmkartopsl PKI, XxpaHuMmble B cMapT-Kaptax unu gpyrux tunax annapatHbiXx Moaynemn
XpaHeHus Ha ocHoBe cTaHpapTta PKCS 11.
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e
____ Na N :TT.\:“:J_.

Moppepixka npombIlNeHHbIX cTaHaapToB. KnveHT SSL onuun OAS mMoxeT 6bITb UC-
Nnosib30BaH B /060N, COOTBETCTBYHOLLIEN MPOMBILLMIEHHBIM CTaHgapTam, UHPpPacTpyKType
PKI. Hanpumep, ceptudmkarsel X509v3, BbinucaHHble Verisign, Thawte, RSA Keon u
Oracle Certificate Authority, npuHumatome 3anpockl ceptudmkaros ctaHgapta PKCS7,
MOryT 6bITb UCNONb30BaHbI Ana ayteHTudukauum B CYBI Oracle 10g. OAS npepocra-
BnaeT agantep Entrust, KOTOpbIN NO3BONAET NPUNOXKEHMSAM mUcnonb3osaTb Entrust PKI ¢
CYB[ Oracle 10g. OAS BkntoyaeT knmeHTa Kerberos onsa nHterpauumn nHpacTpyKTypbl
6e3onacHoctn Kerberos ¢ CYB[ Oracle 10g, 3T0 No3BONSET NOMb30BaTENSAM NPOU3BO-
OUTb ayTeHTUMKaumio, ncrnonbaya ounetol Kerberos v5, BbinyLeHHbIE N06bIM cepBe-
pom, nogaepxusaroLwmm Kerberos n Microsoft KDS.

Onuma OAS npepoctaBnset knueHta RADIUS, nossonstowero CYB[ Oracle ncnonb3o-
BaTb ayTeHTUdmkauumio n astopusaumio cepsepa RADIUS. OTa BO3MOXHOCTb MOXET
ObITb MHTEpecHa A71A opraHM3aunin, 3aMHTepecoBaHHbIX B ABYX-(PakTOpHON ayTeHTUMU-
Kauuu, Kotopas ycraHasnmeaeT NOASIMHHOCTb JIMYHOCTM, OCHOBaHHOW Ha onpeenieHum
nHOMBMAOYyanbHbIX 6MOMETPUYECKMX MapaMeTpoB (OTNeYaToKk nanbua), 3HaHUU (naposb
unun PIN-kof) n BnageHumn (ToKkeHKapTa unm cMmaptkapTa).

EpnmHbin Bxop B cuctemy. OAS cBOOUT K MUHUMYMY CTOMMOCTb COMPOBOXAEHNA NOEH-
TUPUKALMOHHON MHPOPMALIMM NOSb30BaTENEN O/ MHOXECTBA CUCTEM, NPefoCTaBag
NnooaepXKy eOuHOro Bxoda B pacnpefesieHHyo cuctemy. onb3oBartento OoCTaToqYHO
3aperncTpupoBaTbCca B CUCTEME OOMH pas, N OH MOXET aBTOMATUYECKN COEAMHATLCA C
nobbIM Opyrum CepBMcoM, nogaepxmeatoimm npotokonel Kerberos nnu SESAME, 6e3
Heo6XoaNMOCTM BBOAMTb BHOBb MMSsi M Maporb.

MpospayHoe wucppoBaHMe paHHbIX. DyHKUMOHanNbHas Bo3MoxxHocTb CYB[ Oracle
Database 10g Release 2 (TDE, Transparent Data Encryption) nossonsetr BbIGOPOYHO
006bABNIATL CTONOLBI TAbNUL WndpyembiMn. Korga nonb3oBatenn BBOOAT faHHbIE, cep-
Bep 6a3bl faHHbIX LWNPYET UX N cCOXpaHAET B cTonbue. TOYHO Tak Xe, Korga nosb3oBa-
Tenn BbIGMPAIOT 3TOT CTONBGEL, faHHble aBTOMATUYECKU pacLumpoBbiBatoTcs. Lndpo-
BaHue npou3BoanTcsa 6e3 Kakoro-nméo 3MeHeHUs Kofa npunoXeHusa. AnroputMmbl LIK-
poBaHusa 3DES n AES. [nuHa knto4a - go 256 6ur.

Label Security option

Onuwma Oracle Label Security (OLS) npegcrasnseT co60m TEXHONMOMMYECKoe peLleHne ans
opraHvsaumin, KoTopbiM HEOO6XOONM HU3KOYPOBHEBbLIN, MOCTPOYHbIA KOHTPOSb OOCTyna
ANA 3amTbl KOHMAeHUmManbHoM nHopmauun. OCHoBaHHaA Ha MHOrOYPOBHEBOW TeX-
Honorum 6esonacHoctn, OLS no3BonsieT coxpaHsATb B 04HOM 6a3e AaHHbIX MHGOPMAaLMIO
C pa3Hou CTerneHbi KOHPUAEHUMaNbLHOCTH, NPY 3TOM AOCTYN K AaHHbIM OrpaHn4nBaeT-
ca KaTeropusiMu porycka. MoCTpo4HbIA KOHTPOMb JOCTyrna AonosiHAeT 6e30nacHoCTb,
OCHOBaHHYI0 Ha npasax [oCTyna K o6bekTam, No3BOosifs peann3oBaTb HU3KOYPOBHEBYHO
Mopfenb NpUBUIErnn.

OLS npepoctaBnseT fOCTyN K CTpoke B Tabnuue 6a3bl AaHHbIX, OCHOBbLIBAsACb HA METKe
copepxxallencs B CTPOKe, METKE, aCCOLMMPOBAHHONM C KaXXOW CECCUEN, U NMPUBUIIETNA,
NPUCBOEHHbIX ceccun. MeTkun cnyxar ans Knaccuukaumm aHHbIX NO YPOBHAM KOH(U-
JeHumanbHOCTU. Tak Kak gaHHble KnaccuuumpoBaHbl MO YPOBHAM, KaXObl KOHKpET-
HbI NOMb30BaTENb NOlyYaeT OrpaHNYeHHbIA AOCTYN K AaHHbIM. OH MOXET onepupoBaTh
TOMbKO C AaHHbIMU, HAXOAALMMUCS Ha TOM YPOBHE KOH(PMAEHLMANTBHOCTN, KOTOPbIV CO-
OTBETCTBYET €ro CTaTtycy W Ha YPOBHSX Huxe. JTlo6on nosfib3oBaTeslb MOXET B CBOEM
SQL-3anpoce notpeboBaTh BblgaTb BCe 3anucy uad tabnuubl. CYB[ npoBeput ypoBeHb
KOHMAEHUManbHOCTM NONb30BaTesNA U B OTBET Ha 3anpoc BO3BPATUT TONbKO Te CTPOKM,
KOTOpPbIE YOOBAETBOPSAIOT YCIIOBUAM, CPOPMYNMPOBAHHBLIM B 3anpoce, U COOTBETCTBYIOT
YPOBHIO AOCTyna 3Toro nonb3oBartensd. Co3gaHve HOBbIX Tabnuuy nyTemM KONUPOBAHUS
OaHHbIX 13 Tabnuy, 3alUymLLeHHbIX nonuTnkammn 6esonacHoctn OLS, HEBO3MOXHO.
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BaxHbIM pas3ButMEM SABMSETCA BO3MOXHOCTb hopMupoBaTb METKY goctyna 6onee
CIIOXHbIM NyTeM (CoCTaBHasA METKA), HEXENM YEM Ha OCHOBE TOJIbKO YPOBHSA KOHPNOEH-
LManbHOCTU MHopmauuun. B coctaB MeTKM MOryT 6bITb BKIIOYEHbI €LLe KOMMOHEHTbI:
Paszpenbl gaHHbIX (compartment), no3sonsoLme crpynnnMpoBaTh AaHHbIE MO KaTeropusm
C 06LUMM pPEeXMMOM [0CTyna, Hanpumep «agMUHUCTPaATUBHbIE OaHHbIE», «(PMHAHCOBbIE
OaHHble», «OMnepaunoHHble faHHble»; pynnbl 6e30nacHOCTU nonb3oBaTenen (security
groups) MNo3BOSISAKOLLME CrpynnUpoBaTth Mofb3oBaTener aHHbIX MO MPUHLMMIY O6LLMX
npaesun 4OCTyna, HanpuMep «rnaBHOE YrNpaBfieHNe», «0XXHOE OTAENIeHUNE», «CEBEPHOe
oTAeneHne», «npegnpuatne X», «npegnpuatne Y». B oTnvymMe OT pas3genoB AaHHbIX
rpynnbl Nosib3oBartenen MoryT oopMmMpoBaTh APEBOBUAHYO NOAYMHEHHOCTb. HaunHas ¢
Bepcun 10.1 nHdopmauunio 06 ypoBHAX, pasfdenax AaHHbIX W rpynnax nonb3osarteneu
cTano BO3MOXHbIM nomeLlatb B cepsep nmeH OID/LDAP, 4TO CywecTBEHHO Ans LleHHO-
CTM camoro nogxofa. B otnnume oT NpoCTbIX METOK, COOTBETCTBYHOLLMX YPOBHAM KOH-
domaeHumnanbHOCTU MHdOPMaLUK, COCTaBHbIE METKU UMEIOT 60Jiee CNoXXHble npasuna
ynopsgoyeHus 1 obecne4vmsaloT 605bLUy0 (PYHKUMOHANIbHOCTL CPEACTB 3allunTbl UH-
dopmaumm. CoctaBHasi MeTKa MOXeT cogepxaTb Ao 10000 3Ha4eHMI Ana Kaxanon na ee
COCTaBMSAOLLMX.

Database Vault option

Oracle Data Vault - onums 6e3onacHocTu 6a3bl faHHbIX Oracle, no3sonsaioLwas KOHTPO-
nMpoBaTb UK, NpY HEOOXOOUMOCTHU, UCKIOHYaTb AOCTyn agMuHucTpatopa CYB[ K nax-
HbIM MPUNOXEHUI, yCeuUnuTb 3awmTy cTpyktyp CYB OT HeCaHKUMOHMPO—BaHHbIX OeW-
CTBUWI NepcoHana v peanmaoBatb, NP HEOOXOANMOCTU, OUHAMUYECKYHO HACTPOMKY MNO-
NUTUK 6e3onacHOCTU. [laHHbIe CpeacTBa OCHOBLIBAKOTCA HA YCOBEPLLUEHCTBOBAHHOM Me-
XaHu3mMe PONeBOoro AOCTyna M no3BONsAT obecrnedmBaTb BbIMNOIHEHWE HOPMAaTMBHbIX
TpeboBaHu 1 cTaHaapToB BHyTpeHHero ayamTta. Oracle Database Vault moxeT nognep-
XWBaTb ynpasneHne 6e30NacHOCTbIO B paMkax oTaenibHoro ak3emnnapa CYB[ Oracle.
OpHako, ee NpMMEHEHNE He OrpaHNYMBaETC aBTOHOMHbLIMU MHCTaNNALUMAMN, BO3MOX-
HO TakXe MCMnosfib30BaHWe 1 B pacnpeneneHHon cpefe Ha 6ase Real Application Cluster
(RAC).

Oracle Database Vault onvpaetcsa Ha gse HoBbIx koHUenumu: (1) O6nactb 6e30nacHoCTH
(realm), koTOpas NpeacTaBnsAeT CO60N KOHTENHEP UMK «3aLUULLEHHYIO 061acTb», NO3BO-
nas8 onpegenvTb NOSIMTUKK OCTyna nonb3oBaTtesnien K o6bekTaM B ee coctase. B Takyto
0611aCTb MOIYT BKIIOYATLCA Kak pasfinyHble 06bEKTbI CXEM [aHHbIX Tak U ponun. (2) uc-
nofiHsemble npasuna (command rules), B KOTOpble BXOAAT napamMeTpbl g4ocTtyna uiuv
dakTopsb! (factors) n npasuna (rules), onpeaenstoLme ycnosmusa Joctyna K camomn obna-
CTn 6e3ornacHocTn. akToOPOM MOXET, HanpuUMep, ABNATbLCA AeHb Hepenwn, IP-agpec, nms
X0CTa, U T.A4., PABHO Kak 1 Ntobble apyrmve [ocTyrnHble atpubyThl nonb3oBatens. CoBo-
KYMHOCTb NpaBuil 1 hakTOpPOB ONpenenstoT orpaHn4YeHnsa Ha ycrnoBus goctyna. Hanpu-
Mep, OOCTYN Monb30BaTens K HEKOTOPOMY Habopy AaHHbIX MOXET ObITb NpefocTaBrieH
TONbKO B paboyme yacbl Ans BHyTpeHHero IP-agpeca. NMoMnmo nepedvmcneHHbIx napa-
METPOB MOFYT MPUMEHATLCS B COBOKYMHOCTU M Aapyrne. OrpaHuyeHua HaknagbiBalTcs
Ha npaea [gocTyna fnrboro U3 Nonb3oBaTenen, BKAYas agMUHUCTpaTopa 6a3bl AaHHbIX.
Taknm obpa3om obecnevmBaeTcd BO3MOXHOCTb NMOCTPOEHUSA MHOMOMaKTOPHbIX, CIOX-
HbIX YCNOBUI ANs KOHTPONSA U OrpaHnYeHns AocTyna nosnb3oBaTtenen K gaHHbIM. Mpasu-
na co3[alTCs KaXKaon opraHnsaunen B COOTBETCTBUM C €€ COOCTBEHHbIMU MOSIUTUKaMMU
WHOpMaLNOHHON 6e30MacHOCTMU.

Ecnu mexanmamamum VPD ¢ ncnonb3oBaHreM a3bika PL/SQL o6ecnevmBancs KOHTPOsb
JocCTyna Ha ypoBHe CTpoK, To Oracle Database Vault - 310 pelueHne 6o5ee BbICOKOrO
YpOBHs, o6ecneunBatoLlee Kak 6e3onacHocts CYB[, Tak 1 npunoxeHnn, C y4eTom BCex
npenmyLiects Virtual Private Database v gpyrux onuuin 6e3onacHocTu, OCTYIMHLIX B pe-
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pakumm Oracle Database 10g Enterprise Edition. Onunn 6e3onacHocTtu Oracle Label Se-
curity n Oracle Advanced Security moryT ncnonb3oBaTbcs coBmecTHo ¢ Oracle Database
Vault. Oracle Label Security no3sonsiet coxpaHsTe B OfHOW 6a3e AaHHbIX MHhopMaLuuio ¢
pa3HOW CTEeNeHbl0 KOH(MAEHUMANBHOCTM, NPU 3TOM JOCTYN K AaHHbIM OrpaHNYMBaeTCs
kaTeropusimu gonycka a Oracle Advanced Security o6ecne4vmBaeT LnpoBaHne ceTeBo-
ro Tpadurka, CTOMKY ayTEHTUDMKALMIO U 3aLLMTY OaHHbIX HA YPOBHE YCTPONCTBA.

BHyTpeHHne mexaHunambl Oracle Database Vault - 370 peanuaauus ny4imx nNpakTuk B
opraHusaunn MHpopMaLMOHHON 6e30NacHOCTH.

OLAP option

Onuwmsa Oracle OLAP npegHasHa4yeHa oJjis NOCTPOEHUs aHaIMTUYECKNUX CUCTEM, OCHOBAH-
HbIX Ha NPUHUMNAX MHOrOMEepHOro aHannaa u TexHonorm OLAP. OTOT KOMMOHEHT Mno-
3BOJSIAET XpPaHUTb N 06pabaTbiBaTh B OAHOM 1 TOM Xe 6a3e faHHbIX He TOJIbKO peNaLnNOoH-
HYI0, HO 1 MHOTOMEPHYIO MHhOPMALMIO.

OcHoBoW onuuun ABnAeTcA nofHoMacLuTabHaa MHoroMepHas Modesb [AaHHbIX, C NMOMO-
LLIbIO KOTOPOM MOXHO ONpeaensiTb U paboTaTb C TaKUMW MOHATUAMW Kak n3MepeHus, ne-
papxvu, MHOrOMepHble rnokasaTtenu u 1.n. Bce onpegeneHns n onucaHns Taknx o6bek-
TOB 06beauHsatoTcsa B peno3utopun OLAP Catalog, a camu flaHHble MOryT XpaHUTbCA Kak
B PEnAUMOHHbIX Tabnuuax, Tak U B Cneumanm3vpoBaHHbIX MHOMOMEpPHbIX CTPYKTypax
(aHanuTnyeckmx npoctpaHcTBax). Ona cospgaHma OLAP npunoxeHur B cocTaB onumm
BkntoyeH Java OLAP API - Ha6op Java-knaccoB, peannaytoLmnx Bce onepaumm no cos-
AaHW0, MoaNUKaLMN U MAHUMYTMPOBAHUIO MHOFOMEPHbIMU 06 bEKTaMN HE3ABUCUMO OT
crnocoba MX XpaHeHus 1 NPefoCcTaBSIOWMNA LUMPOKUA HAbop MaTemMaTuyeckumx, ctaTu-
CTMYECKUX U (PUHAHCOBbLIX (PYHKLMIA NS peLLleHns 3a4ay NnporHo3vpoBaHus, MOLENUpPO-
BaHWS, NnaHMpPOBaHMA U OLEHKM cuTyaumn. Bce onepaumm ¢ MHOrOMEPHbLIMU AaHHbIMU
MOXXHO OCYLLIECTBNSATb HE TOMbKO M3 Java-npunoXeHnn, HO U U3 NPUSIOXKEHUIA, OPUEHTU-
poBaHHbIX Ha SQL. [1nsa 3Toro cyuiectsyeT Habop cneunanbHbix PL/SQL nakeToB xpaHu-
MbIX npoueayp. Kpome aToro, B cniyyae XpaHeHUss MHOrOMepHbIX AaHHbIX B aHanuMTuye-
CKWUX MPOCTpaHCTBax obecrnevmBaeTcs BO3MOXHOCTb [OCTyNa K TaKUM AaHHbIM U3 06blY-
HbIXx SQL 3anpocoB ¢ NOMOLLIO cneunanbHor TabnmyHon doyHkumm OLAP_TABLE.

BcTtpoeHHbie B Oracle Database cpegctea OLAP o6ecrneyvBatoT BbICOKMIA YPOBEHb Ha-
OEeXHOCTX, MacLuTabupyemMocT U Mpou3BOAUTENBHOCTU MPU OAHOBPEMEeHHOW paboTe
60MbLUOrO Yncna nonb3oBarenen. BaXxHbiM NpemMmMyLLLecTBOM MonHOM nHterpauun OLAP
TEXHONOMMN C PENALNOHHBIM cepBepoM 6a3 faHHbIX Oracle aBnseTca eanHbIi NOAxXon K
aOMUHUCTPUPOBAHNIO KaK PENAUMOHHbBIX, TaK MU MHOrOMepHbIX 6a3 AaHHbIX, BKIK4Yas
yrnpasfieHre rnonb3osartenamMmn, orpaHn4eHne npas [ocTyna, onTMMmM3aumio BbINOTHEHWUS
3anpocoB, MCMOb30BaHNE KNacTepHbIX TEXHONMOIMA, CPEeACTB pacnapaniennpoBaHuns,
CEKLIMOHNPOBaHWS 1 ynpaBieHns arpernpoBaHHbIMU AaHHbIMU.

Insa cospaHua Ha ocHoBe Oracle OLAP pa6ounx MecT Ons aHanuTUKOB, PYKOBOAUTENEN
N OPYrMX KOHEYHbIX NONb30BaTeNen NCNosib3yeTca MHCTPYMEHTasbHan cpeaa paspaboT-
kn Oracle JDeveloper co cneumansHon komnoHeHTon Oracle Business Intelligence Java
Beans. Kpome aToro, ¢ MHoromepHbiMn o6bektamu onumm OLAP nonb3oBatenu mMoryT
pabotaTb HenocpeacTeeHHo 3 MS Excel nnu ¢ nomouubto Oracle Discoverer.

Data Mining option

Onuma Oracle Data Mining (ODM) npegHa3Ha4veHa s aHanvaa AaHHbIX MeTogamu, oT-
HOCALLIMMUCS K TEXHOSOMMM U3BNEYEeHUsa 3HaHUM unu «data mining».

OcHoBHas 3afjava 9TOM TEXHOSOMMN COCTOUT B BbISIBIIEHUN B 60MNbLUMX HAGOpax AaHHbIX
CKPbITbIX 3aKOHOMEPHOCTEN, 3aBUCUMOCTEN N B3AMMOCBA3EN, NONE3HbIX NPU MPUHATUU
peLleHnr Ha PasfNYHbIX YPOBHAX ynpaBrieHus. Takne 3aKkOHOMEPHOCTU NPeLCcTaBnaoT-
Cq B BUOE MoAenen pasnmyHoro tmna, MO3BOMSAOWMX NPOBOAUTL Knaccudumkaumo cu-
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Anroputmsbl, peanu3oBaHHble B Oracle Data Mining

KnaccudmnkaumoHHble Mogenm Na_ve Bayes, Adaptive Bayes Network
Knaccndmkaumm n perpeccroHHbie Mogenu Support Vector Machine

Monck cyLLecTBEHHbIX aTpnbyToB Minimal Descriptor Length
Knactepusaums Enhanced K-means, O-cluster

lNownck accoumaunn Apriory Algorithm

BbloeneHne npnsHakoB Non-Negative Matrix Factorization

Tyauui mnu O6bLEKTOB, MPOrHO3MpoBaTb WMX MOBEAEHWE, BbIABMATL PYMMbl CXOOHbIX
06beKTOB U T.M. CyLeCcTBEHHO, YTO MOAENM CTPOATCA aBTOMaTUYECKM HA OCHOBE aHanu-
3a MMelLmMXCs OaHHbIX 06 OObeKTax, HabMAEHUAX U CUTyaLMax C NMOMOLLBI cre-
LumanbHbIX anropnuTtMoB.

MeToabl U3BNeYeHus 3HaHumn NPUMEHAIOTCA B Pa3JINYHbIX obnacTtsax ans peLleHnsa Takmnx
NnpaKTn4eCKnx 3agad, Kak npmBried4eHme HoBbIX, BbidBJIEHNE Hanbonee NepCcneKTUBHbLIX U
yaep>XaHne KIneHToB, NoBbilLleHne C-)Cb(*)eKTI/IBHOCTI/I MapKeTI/IHFOBOIZ pedaTesibHOCTU Nno
npoaBmM>XeHno NpoaykKToB 1 yCIyr, BbIABJIIEHUIO MPUYNH cboeB O60py,E|OBaHVI9I M TaK oa-
nee.

OcHoBY onumMuK COCTaBNAIOT Npoueaypbl, peanuayoLLme pasnnyHble anropuTMbl NOCTPO-
eHns Mmofgenen knaccugukaumm, perpeccum, knacrtepusaumm. Bepcusa Data Mining 10g
NOAAEPXXMBAET LLUMPOKMIA CNEKTP TaKMUX anropuTMOB (MepedncrneHsbl B Tabnmue)

BaxHass 0CO6EHHOCTb anropuTMOB COCTOUT B TOM, YTO BCE OHWM paboTalT Henocpen-
CTBEHHO C pPenifiuMoOHHbIMX 6a3aMu OaHHbIMU U He TPebyloT BbIFPY3KN U COXPaHeHUs
JaHHbIX B crneumanbHblX dopmatax. Kpome cobcTBeHHO anroputmos, B onuuio ODM
BXOOAT CPeAcTBa NoAroTOBKM OAHHbIX, OLEHKM pe3yfnbTaToB, NPUMEHEHUA MoAeneun K
HOBbIM Habopam faHHbIX. Icnonb3oBaTh BCE 3TN BO3MOXHOCTU MOXHO Kak Ha nporpam-
MHOM ypoBHe ¢ nomouubto Java APl unu PL/SQL API, Tak 1 ¢ noMoLLbio rpadonyeckomn
cpeppl Oracle Data Miner, opneHTUpOBaHHOM Ha paboTy aHanNUTUKOB, peLuatoLmnx 3aga-
Y1 NPOrHO3MPOBAHUSA, BbIIBNEHUSA TEHAEHUMIA, CEerMeHTaumMm n gp.

Onuun u koHHekTOpbl Ana Oracle Warehouse Builder

[nsa pa3paboTku 1 pasBepTbiBaHUA KOPNOPaTUBHbLIX XPaHWUINLL U BUTPUH AaHHbIX Orac-
le noctaBnseTr MHorodyHkumMoHanbHyto pacwupsiemyto CASE-cpeny - Oracle Wa-
rehouse Builder (OWB). C nomMoLLbt0 BXOAALLMX B €€ COCTaB MHCTPYMEHTaSIbHbIX CPeacTs
MOXHO peLuaTb caMble pa3HoobpasHble 3a4a4vv, BO3HMKaKLLMe Npu co3aaHum XpaHu-
nvy ganHbiX. K TakMM 3ajaqamM OTHOCATCS NPOEKTUPOBaHWe, co3gaHne n agMUHUCTPU-
poBaHMe xpaHunuula gaHHbIX, pa3paboTka 1 reHepauus npouenyp n3snedyeHus, npeoo-
pasoBaHus U 3arpy3ku OaHHbIX U3 PasfindHbIX UCTOYHUKOB, YNpaBfeHne MetagaHHbIMU
N VHTerpaumsi co cpepcrteamu 6usHec-aHanmsa. OCHOBHas (OYHKUMOHANIbHOCTb 3TOWM
cpenbl ob6ecneuvnsaetca npogyktom Oracle Warehouse Builder, koTopbii 6ecnnaTHO no-
cTaBnisieTcs BMecTe ¢ nobon penakumen Oracle Database.

Ons pacwmpeHns 0CHOBHbIX BO3MOXHocTer OWB cyLLecTBYIOT cneunanbHble onumm v
KOHHEKTOpbI:
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* Warehouse Builder Enterprise ETL Option
* Warehouse Builder Data Quality Option
* Warehouse Builder Connector

Warehouse Builder Enterprise ETL

B craHgapTtHbIx cutyaumsx sce ETL npoueccbl MOXHO pasdpabarbiBaTe C MOMOLLbIO OC-
HoBHOro npopykrta Oracle Warehouse Builder. Tem He MeHee, Npw NOBbILLEHHbIX Tpe-
60BaHUAX K NPOU3BOANTENBHOCTU U CNOXHOCTU ETL npoueccoB BO3HMKAET HEOO6XOOU-
MOCTb B [OMNOJSIHUTENbHbBIX BO3MOXHOCTAX, KOTOpble obecneymBatoTca onuuen Oracle
Warehouse Builder Enterprise ETL. K pacLuMpeHmnio 0CHOBHOM (DYHKLIMOHANBHOCTU OTHO-
CATCA NOAAEPXKA UCTOPUN U3MEHEHUA pa3MepHOCTeN (MeOSIeHHO MEeHSLmMecs pas-
MEpPHOCTW), MOBTOPHOE UCMOSb30BaHME CXeM OTOOPaXXEHWN, BbIMOSIHEHNE UHTEPaKTUB-
HOro aHanu3a B3aMMoCBsA3en U 3aBucumocTen (interactive lineage and impact analysis),
onpegeneHne CobCTBEHHLIX TUMOB OOBLEKTOB B peno3nTtopum metagaHHbix OWB v gp.
Kpome 3Toro B pamMmkax 3Tom onummn nogaepXxmeaeTca 6bICTpoe nepemMeLleHmne 60bLLIMX
06bEMOB [aHHbIX, @ TakXe OOMNOSHUTENbHbIE BO3MOXHOCTU A8 MOCTPOEHUSA anarpamMmm
notokoB npoueccos (Process Flow)

Warehouse Builder Data Quality Option

HaHHasa onuna obecnednBaeT OOMNOSHUTESNbHLIE BO3MOXHOCTU 4719 MOBbILLEHMS KayecTBa
OaHHbIX, NOCTyNnaeMbIX U3 MHPOPMAaLMOHHbBIX UCTOYHUKOB. Ba>kHOM cocTaBngaoLLen npo-
Lilecca noBbILLEHUS KadYecTBa MHpopMaLMK ABNSETCA NCCnefoBaHne NCXOAHbIX AaHHbIX C
Lesblo BbISIBNIEHNST UMEIOLLIMXCA 3aKOHOMEPHOCTEN, NMpaBusl, orpaHUYeHnin LenoCTHOCTH
N OPYrux CeMaHTUYECKMX OrpaHuUYeHnin, onpeaensiowmx NpaBuibHOCTb AaHHbIX. O4eHb
4acTO Takue orpaHNyYeHnsa He OOKYMEHTMPOBaHbI N BbIABUTb X MOXHO TOJSIbKO Ha OCHO-
Be Yrny6rieHHoOro aHannsa pasnuyHblX BbIOOPOK OaHHbIX. Bxopsawiumi B coctas onumm
koMmnoHeHT Data Profiling aBTomatnaupyeTt aToT npouecc - ¢ NOMOLLbIO cneunanbHbIX
npouenyp UOEHTUMOULMPYIOTCA coepXXalumecs B OaHHbIX 3aKOHOMEPHOCTU, Hanpumep,
CMUCOK OONYCTUMbIX 3HAYEHUN ONA HEKOTOPOro NOJIA, Hanmune orpaHUyYeHuin BHELHEero
Kno4a ona taénuy v gp. locne aToro reHepupyroTes npasuna NpoBEPKU BbINOSTHEHUS
BbISIBJIEHHbIX OrpPaHUYeHnI 1 OTOBPaKEHUS, UCNPaBStoLLME AaHHbIe B CllyYae HapyLue-
HWUS1 3TUX Npaswu.

Warehouse Builder Connector

HononHutensHbin ans OWB npoagykt Warehouse Builder Connector o6ecnevnsaet go-
CTYN K TEXHOMOrMYECKUM MeTadaHHbIM N METafaHHbIM GU3HEC-YPOBHS PasfnnyHbIX Npo-
MbILLUSIEHHBIX CUCTEM yrnpasneHus pecypcamu npeanpuatusa (ERP cuctemsl). C nomoLlbto
3TOro MHCTPYMEHTa ynpollaeTcsa paspaboTtka ETL npoueccoB B cnyyae, korga B Kade-
CTBE MH(POPMALMOHHOIO MCTOYHMKA UCMONb3YIOTCA TE UMW UHblE MOAYNN TaKOW CUCTEMbI.

B HacTosiLLee Bpemsi MOCTaBAAETCS TPU TaKMX KOHHEKTOpA:!

* Oracle Warehouse Builder Connector - E-Business Suite

* Oracle Warehouse Builder Connector - PeopleSoft

* Oracle Warehouse Builder Connector - SAP R/3 Connector

Content Database option

Oracle Content Database (Oracle Content DB) asnsietca onumen Oracle Database npeg-
Ha3Ha4YeHHOW ON1a XpaHeHUs 1 yrnpasnenus annamm n JoKyMeHTaMmm (KoHTeHToMm). OHa
NO3BOSISIET CO3[aBaTh MEpPapXmio Nnanok, 3arpy>xatb B HUX (painbl U JOKYMEHTbI BMECTE
C X aTpubyTamMmn, XpaHuTb, UCKaTb, U3BJieKaTb M NpocMaTpuBaTh 3TU hansibl U JOKYMEH-
Tbl, CO34aBaTb W BbINONHATb NOTOKM 06paboTkmn aokymeHToB (Workflow). Oracle Content
DB ob6ecneuunBaer:
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— Pa6oty ¢ koHTeHTOM 4depe3d Web-6pay3epbl ¢ nomowibio Web-knveHnta. Web-knneHT
UMeeT pasBuTLIN rpadduyecKknini HTepdenc, otobpaxkaeT APeBOBUAHYIO CTPYKTYpY na-
MOK XpaHeHus hannoB U NpefocTaBnsgeT OOCTYN KO Bcen yHKUumoHanbHoctn Content
DB.

— PaboTy ¢ KOHTEHTOM M3 onepaumoHHon cuctembl Windows ¢ NOMOLLIbIO HACTOSbHOMO
knueHTa Oracle Drive. Oracle Drive npeactaenset nanku Oracle Content DB B Buae
0ObIYHbIX CETEBbLIX OUCKOB M No3BONSeT ncrnonb3osate Windows Explorer unu nwoboe
apyroe npunoxeHne OC Windows ans oto6paxeHuns 1 06paboTKn KOHTEHTA.

— Pa6oty ¢ kKoHTeHTOM B pexume off-line, cMHXpoHU3auuio 1 pe3epBHOE KonvpoBaHue
nokaneHbIX harnos 1 nanok. Oracle Drive no3sonseT aBTomaTU4eckn co3gaBaThb J10-
KanbHble konuu dparnos Oracle Content DB v npogonxate paboTy C HUIMU B YCNOBUSAX
OTCYTCTBUSI CEeTeBOro coeguHeHus ¢ cepsepom Content DB. Npu BoccTaHoBNEHUN ce-
TEeBOro CoefiMHeHMs NPOUCXOAUT CUHXPOHM3ALMA NOKasbHbIX Nanok 1 ansos ¢ COOT-
BeTCTBYOLMMK nankamu 1 darnamm Oracle Content DB. ®yHkunoHansHocTb Oracle
Drive no3sonsieT BbINONHATL NEPUOONYECKOE PE3EPBHOE KOMMPOBaHME NOKasbHbIX Na-
nok u charnnos Ha cepeep Oracle Content DB.

— HasHayeHne 1 KOHTpOsb Npae [oCTyna Ha MPOCMOTP M peaakTUpoBaHue narok v goait-
noB.

— Bnokunpoeky thainos npu Ux peaakTMpoBaHWUM UK Mo 3anpocy Nonb3oBaTens.

— BoamoXHoCTM no paccbinike rmnepTekCToBbIX CCbIIOK Ha XpaHUMble OOKYMEHTbI Mo
3ﬂeKTpOHHOl7I no4yre.

— Knaccuumkauuio KoHTeHTa no vepapxum kateropum n rno arpmbéyrtam koteropun. Me-
papxus KaTeropum, CNUCKN aTpubyToB KaTeropuin U TUMbl 3HAYEHNN aTpubyTOB oripe-
[OensaTca afMUHUCTPaTOPOM KaTeropui.

— lMownck nHbopmMaumm No KOHTEHTY, KaTeropmsaM 1 3Ha4eHnsM aTtpnubyToB KaTeropumn.

— LleHTpannzoBaHHOE (hopMmnpoBaHUE N BeleHne BU3HEeC-NpoLeccoB 06paboTkM OOKY-
MEHTOB.

Web-cepBuchsl

Oracle Content DB nmeeT BcTpoeHHble J2EE- n .Net-coBmecTumblie Web-cepBucel, Ko-
Topble o6ecrneynBatoT NOJSHbIA JOCTYN K (PyHKLUMOHaNbLHOCTU npoaykTa. Web-cepsuchl
NO3BOJIAKOT HA OCHOBE MPOMbILLIEHHbIX CTaHOapToB MHTerpuposate Content DB ¢ nito-
6bIMV BHELLIHMMW CUCTEMaMM AN pacLluMpeHns (PYHKLMOHANIbHOCTM U MNOBbILLEHUS YPOB-
H aBTOMaTM3aunn NPOLECCOB XpaHeHUa N 06paboTKM NHpopMaunn.

YnpaBneHue channamm u LOKYMEHTamMun.

Oracle Content DB o6ecneunBaeT cregytoLime BO3MOXHOCTU MO ynpaBeHuto dpannamm
N OOKYMEHTaMMU:

— YnpaeneHue npaBamMu gOCTYNOM MO POSiSiM 1 rpynnam nosb3oBaTtenem

— Co3gaHne HECKOSbKNX HE3aBUCUMbIX Y3IT0B XPaHEHUA 1 OOCTyNa K KOHTEHTY B paMKax
opHown nHctannaumm Oracle Content DB.

— XpaHeHve Bepcun panros 1 yrnpasneHne rnpasunamMm BEPCUOHHOCTU, BKNOYasa nme-
HOBaHWe BEpPCUN 1 onpeferieHne MakCMmaribHOroO Yncra XpaHMbIX BEPCUMN.

— Co3pgaHue nepapxum kaTeropum n NpasBui X Ha3Ha4YeHUsa Ansa nanok v annos, BKNO-
Yasa popMmpoBaHMe aBTOMaTUYECKUX 3anpoCOB Ha BBOA, 3HAYEHNN COOTBETCTBYIOLLMX
aTpmnbyTOB KaTeropui npu 3arpyske cannos B nanku Content DB.

— Co3zfaHne CMMBOJIMYECKMX CCbINTOK Ha Manku dannbl.
— VIHTerpaumio ¢ cucteMamm aHTUBMPYCHOW 3aLLUTbI TPETbUX PUPM.

Karanor Oracle 7
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ABTOMaTM3aLMsA 6U3HEC-NPOLIECCOB.

Oracle Content DB nmeeT npegHacTpoeHHbI Habop pabounx npoueccos (workflow) 06-
paboTKN N yTBEPXAEHUS OOKYMEHTOB M 3arpocoB Ha orepauun ¢ Humu. Pabo4ne npo-
LilecCbl MOTYT ObITb HA3Ha4YeHb! A onpefesieHHbIX Nanok 1 obecne4YvBatoT:

— MocnepoBaTtenbHOe pacCMOTPEHME U YTBEPXAEHME AOKYMEHTOB. [ns Kaxaoro nocne-
foBaTenbHOro paboyero npouecca 3agaeTcsi CNMCOK WM NocnenoBaTeslbHOCTb YyTBep-
XOALWMNX 1 BPeMsi 0XUAaHUs OTBETA, MO UCTEYEHUIO KOTOPOro AOKYMEHT 6yaeT rne-
pefaH Ha paccMOTPEeHME CReayLWUM YTBEPXKAAIOLLMM.

— MapannensHoe paccMOTPEHUE U YTBEPXAEHNE OOKYMEHTOB. [si KaXOro napannesnb-
HOro MpoLecca 3af4aeTcsi CNMCOK YTBEPXKAAIOLLMX U KONMHECTBO FONIOCOB TPEOYEMbIX
LNsi OTKITOHEHWS NN YTBEPXKAEHUS [OKYMEHTA.

— ABTOMATMYECKYHO paccCblfiKy 3anpocoB Ha YTBEPXAEHWE onepauun no yganeHuto, Ko-
NMPOBaHMIO, NEPEMELLEHUIO, U3BATUIO OIS NCNOoNb30BaHusA/Bo3Bpata (check-in/check-
out), 3arpy3ke 1 YTEHUIO JOKYMEHTOB MO COOLITUAM BbINOSIHEHMA 3TUX ONepaumi.

B pononHeHve K npegHacTpoeHHbIM pabo4ymm npoueccam, Oracle Content DB nogaep-
XMBaeT UCNonb3oBaHMe padboymnx NpoLeccoB co3faHHbix cpeacTesamm Oracle BPEL Pro-
cess Manager (npoaykT kopropauum Oracle, koTopbIi o6ecrneymBaeT pa3paboTKy, Bbl-
NOSIHEHME, MOHUTOPUHI N agMUHUCTPUPOBaHME paboymx NPoLECCOB HA OCHOBE MPOMbI-
LWNeHHbIX cTaHgapToB Business Process Execution Language (BPEL)). Co6cTBeHHble
BPEL-npouecchbl MOryT co3gaBaTthbCcs AN aBToMaTmaaumm NioobiX 6GU3HEC-NMPOLIECCOB U
WHTerpauumn ¢ nibbiMK cucteMammn Yepes mexaHnambl Web-cepsucos. 9T npoueccsl
moryT BbI3biBaTb Web-cepsuckl Oracle Content DB 1 moryT 6b1Tb 3apernctpmpoBaHbi B
Oracle Content DB gns HasHayYeHUs NO nankam WM Bbi30Ba MO COOLITUAM BbIMNOSHEHMSA
onepauun Hag darnamm n JOKyMeHTaMm B 3TUX nankax.

Records Database option

Onuwms Oracle Records Database (Oracle Records DB) npepoctaBnsieT MHCTpPyMeHTapui
ANs opraHmM3aunm aneKTPoHHOro genonpoussoactaea. Onuusa Records DB moxeT ncnonb-
30BatbCs TOSIbKO coBMecTHO ¢ onuumert Oracle Content Database (Oracle Content DB).

Oracle Records DB o6ecneunBaeT cpefctea ans oopMmpoBaHus, BeAeHus, Knaccugu-
Kaumm 1 noncka 3NeKTpoHHbIX (hopMynapoB (3anucen), a Takxe cpegcrea hopmMmpoBa-
HUA 1 BeOEeHUs NpoLeccoB 06paboTkM, apXMBUPOBAHNA U XpaHeHns fokymeHToB. Oracle
Records DB nos3songeT aBToMatnampoBaTth NpoLenypbl BeIMOMHEHUS U KOHTPOA KOPMo-
paTUBHbIX U FOCYAapPCTBEHHbIX HOPM W perfnameHToB [efonpon3soacTaa.

BepaeHue 3NeKTPOHHbIX (POPMYNSPOB.

Records DB nossonset co3gaTtb nepapxmyeckyto kKapToTeky KaTanoros, kaTeropmm u na-
MoK hOpMyIsipOB [OKYMEHTOB C KrnaccuduKaumen popmynapos rno tunam n atpuéyTtam.
Cnncok atpmbyToB hOopMynapoB MOXET ObITb PACLUMPEH C yKa3aHNEM TUMOB 3HAYEHWN,
3Ha4YeHUn No YMOMYaHuIo 1 Npu3Haka obasarenbHOCTU BBogda 3HavyeHu. B Oracle Con-
tent DB nmeeTca BO3MOXHOCTb 3aflaHus TUna 3NEeKTPOHHOro oopMyrssipa B CBOMCTBAxX
nanokK XpaHeHWsi JOKYMEHTOB. 3aBefeHne hopMynspoB OOKYMEHTOB MOXET NpPOU3BO-
OVTbCS aBTOMaTU4YeCKM (Npy nomeLleHnn aokymeHTa B nanku Oracle Content DB), Bpyu-
HYHO 1 nporpamMmMHo - 4epe3 BbizoBbl WEB-cepBucos Records DB. Cuctema 6e3onac-
HocTh Records DB no3eonseT orpaHnMynTb nNpaea nosb3oBaTtenen Ha paboTy € KapToTe-
KoM (hopMynsipoB 1 3aBefeHne PopMynsapoB onpeaeneHHbIX TUNoB. OYHKLUMOHANbHOCTb
Oracle Content DB nossonseT npon3BoguTb NOUCK AOKYMEHTOB MO TUMaM N 3HAYEHUSM
atpubytos copmynsapoB Records DB ¢ yyeTom npae gocTtyna nosnb3oBaTesnien K nankam
N QOKyMeHTaMm, 3agaHHbiM B Content DB.
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PernameHTbl npoueccoB Aenonpou3BoaCcTBa.

dopmunpoBaHMe pernameHToB NPOLECCOB AEMONPOM3BOACTBA OCYLLECTBSETCA 3a CHET
co30aHusa NaHoB XU3HEHHOT O LMKIa AOKYMEHTOB. [naHbl XXM3HEHHOro LMKnia nogpas-
LEensoTcs Ha aTanbl, AN KOTOPbIX MOXHO OMPeaensiTb CPOKM XpaHEeHUs OOKYMEHTOB,
nanky XpaHeHusi JOKYMEHTOB, NMpaBa AOoCTyna nonb3oBaTenei, npasuna GrOKUPOBKU
[IOKYMEHTOB OT BHECEHWUSI UBMEHEHWI, NpaBuna Paccbifiki YBeOOMIEHUIN O COCTOSIHUM
[IOKYMEHTOB MO 3JIEKTPOHHOM NMoYTe M MnpoLenypbl YHUYTOXEHUS OOKYMEHTOB. MnaHbi
XXU3HEHHOr0 LMKIa yKa3blBaloTCs B CBOWMCTBAX KaTasioros, Kateropuii 1 nanok kaproTe-
K1 popMynsipoB. MNnaHbl XXM3HEHHOro LMKa HacneaytTcs BCeMU (DOpMynisipaMu, co3-
[aBaemMbIiMV B [@HHOW Nanke KapToTekn hOpMYSipOB M MOTYT GbITb NepeonpeaeneHsbi
ANS KaXOO0ro OTAeNbHOro oopmynspa.

PernameHTbl npekKpaweHunsa XXn3HeHHOro 4ukmna OKyMeHTOB.

Oracle Records DB nossonset hopmMmpoBaTh npasusia BbIMOSIHEHUSA U KOHTPOSSA perna-
MEHTOB NPeKpaLLEeHNSA XXM3HEHHOIO LUNKIa AOKYMEHTOB - YHUUTOXEHME U MOMELLIEHNE
B apXmMB AOSTOCPOYHOro XpaHeHUs Ha 3afdaHHble CPOKWU. [Ana co3gaHusa onepaTUBHBIX U
OONrOBPEMEHHBIX 9NIEKTPOHHbIX apXMBOB AoKyMeHToB Records DB MOXeT ncrnosnb3oBatb
KaK TexHonormm xpaHeHusa gaHHbix CYB[] Oracle, Tak n TEXHONOrMn xpaHeHus MHop-
maumm Network Appliance SnapLock n EMC Centera, nHterpaumsa ¢ KotopbiMm obecne-
ymeaetcs B Oracle Content DB.

Web-cepBuchsl.

KomnoHeHTbl Records DB odopmnensl B Buae Web-cepsucos. [1o3ToMy OHU Nerko uH-
Terpupytotcs B 6uaHec-npoueccol Oracle BPEL 1 no6bix gpyrux NpuinoXeHuin, paboTato-
wmx ¢ Web-cepsrcamun. 310 NO3BOSAET aBTOMATU3NPOBATL CO3[aHNEe 1 BefleHNe dreK-
TPOHHBLIX POPMYIIAPOB OOKYMEHTOB, pPacLUMpATb (PYHKUMOHANBLHOCTL CUCTEMbI 3Sf1eK-
TPOHHOrO Oenonpon3BoAcTBa 3a CHET MHTerpaumm ¢ BHELLHUMM CUCTEMAMU U UCTOSb30-
BaTb CUCTEMY OeN0onpon3BoACcTBa B KOHTEKCTE paboTbl MIHPOPMALMOHHLIX CUCTEM MNpea-
npuaATUSA.
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4. Enterprise manager u ero nakeTbl
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Oracle Enterprise Manager (OEM) - komnnekc cpenctB Ons LEHTpann30BaHHOro
ynpaBfieHnss CUCTEMaMu, CO3fdaHHbIMW Ha OcHOoBe npoaykToB Oracle, Bknoyas 6as3bl
OaHHbIX, cepBepbl npunoxeHun, HTTP cepeepsl, Internet npunoxenusa v 1.4.

OEM Bkno4aeT B cebq:

e Oracle Management Service (OMS) - ynpaBnsowuin cepeep, peannayoLnin BCIO No-
ruky pa6otbl OEM. Monb3osatenu paéotatoT ¢ OEM 4epe3 Web browser no npoToko-
ny http/https, ncnonb3ys nHtepderic, npegoctasnaemoin OMS. Ynpasnsiowmii cepeep
WMEET CBOW PENO3UTOPUN, IrOe OH XPaHUT HEOOXOAMMYIO OJ19 paboTbl MHGOPMAaUUIO O
BCEX ynpasnsieMbix o6bekTax. Penosutopuin xpanutca B B Oracle.

e Oracle Management Agent (OMA). OMA ponxeH 6bITb YCTaHOBMEH U paboTaTb Ha
KaXXgoMm y3ne, Haxogswiemcs nopg ynpasneHvem OEM. OMA BbINnonHAET 3afaHus, Ko-
TOpble UCXOOAT OT yNpaBrisieLLero cepeepa, cobupaet ctatuctuky o paéote MO n 060-
pynoBaHusi. BbinonHeHWe 3TUX 3afjaHuii MOXET MPOMCXoOuTb B 3apaHee ykaldaHHble
MOMEHTbI BPEMEHW UK C ONPELESIEHHON NEPUOANYHOCTLIO.

OEM - 370 oTKpbITasd nnardopmMa, No3BonsaoLLas NOAKIUYNTL pa3nnyHble nakeTbl Ans
ynpasneHus Tem unu uieiM MO unn o6opyposaHuem. B ctangapTHyo noctaBcy OEM
BXOOAT criegytoLime nakeTbl:

* Oracle Enterprise Manager Grid Control - cpenctso ynpasneHus Oracle Grid.

* Oracle Enterprise Manager Database Control - o6ner4yénHas sepcua OEM Grid Control,
npegHasHaveHHas Ana ynpasneHns TONbKO OOHUM 3K3eMMSpOM WM OOHUM KracTe-
pom 6a3 gaHHbIx Oracle.

* Oracle Enterprise Manager 10g Application Server Control - o6ner4éHHas sepcus OEM
Grid Control, npegHasHavyeHHasa ans ynpasnieHus TONIbKO OOHUM 3K3eMMISPOM Uiu of-
HVMM Knactepom cepeepoB npunoxeHuin Oracle.

OTn nakeTbl NO3BONAIOT aAMUHUCTPATOPY BbINOMHATL OCHOBHbIE Onepauun no agMmMHU-
ctpupoBaHuio B0 n cepsepa npunoxeHun Oracle. OHM NO3BOMAIOT NErko co3nasarthb,
MoanUUMpPoBaTh, MOHUTOPUTL M yaansaTb Kak nonb3oBaTefibCkne o6bekThl B (Tabnum-
Libl, MHOEKCBI, NpoLenypbl, TPUrrepbl, NPeACTABNEHUS U T A), TaK U CUCTEMHbIE OObEKTDI
(tablespaces, ponu, nonb3oBaTenu, CerMeHTbl OTKaTa, AWCKOBbIE TPYNMbl, CEPBUCHI
n T n). OEM ynpowaeTt 3anyck cTaHAapTHbIX YTUAUT (MMMOPT, 3KCMNOPT, 3arpy3ka AaH-
HbIX U T [), ynpoLuaeT ycTaHoBKY U KoHdurypuposaHue MO Oracle (RAC. Grid, Standby
Database, pennukaumto, Streams n 1 )

Kpowme Toro, B OEM BxogaTt Oracle Database Diagnostics, Tuning, Change Management
Packs n Oracle Database Configuration Management Pack, Tpe6ytoLine gononHutenb-
HOro NINLIEH3MPOBaHUS.

OEM nmeeT OTKpbITY0 apxmuTekTyTpy. MNonb3oBarteny MoryT 0o6aenaTe B HEro nogaepx-
KY HOBbIX TUMOB ynNpaBnsieMblX 06bEKTOB, UCMOMb3ys cneumanbHbii SDK.

Database Diagnostics Pack

Oracle Database Diagnostics Pack ato Ha6op mogynen, BCTpoeHHbIX B aapo Oracle Da-
tabase n Oracle Enterprise Manager, ons aBToMaTtnyeckon QUarHOCTUKN N MOHUTOPUHIa
6a3bl faHHbIX. Ecnn Oracle Database Diagnostics Pack ncnonbayetcs kak 4actb Enter-
prise Manager Grid Control, To y agMuMHMUCTpaTopa NosBAsSeTCs BO3MOXHOCTb Nosy4aTb
arperMpoBaHHyr0 MHopMaUuio O OCTYNHOCTU U NPOU3BOAUTENBHOCTM BCex 6a3 AaH-
HbIX NpeanpuaATUS.

Oracle Database Diagnostics Pack Bknto4yaeT B ce6s MOAynb camoamarHOCTUKKN 6a3bl
paHHbix ADDM (Automatic Database Diagnostics Monitor), BCTPOEHHbIN NpsAMO B A4p0

ORACLE



;IT:T’--.‘Ti_

Oracle Database 10g. ADDM nepuoguyeckun npoeepsieT cocTosiHue 6a3bl JaHHbIX, aBTO-
MaTU4YECKN BbISIBNSET B HEW Y3KMe MecTa, NpMBOAsLLME K NOTepe NPOon3BOAUTENbHOCTH,
M 0aéT pekoMmeHgaummn no ux yctpaHeHuto. ADDM penaet 970 3a cYMTaHHble CEKYHObI C
MUHUMAanbHBLIM BANSHUEM Ha paboTy 6a3bl gaHHbIX. Oracle Enterprise Manager npeg-
CTaBnfeT AaHHble aHanuaa u pekomerHgaumm ADDM B yno6HOM 1 NOHATHOM hopme, Ha-
npaesnseT agMuHUCTpaTopa Lar 3a warom Bo Bpems BbinosiHeHus ADDM pekomeHpaa-
LIMIA.

ADDM Ha4vHaeT cBOW aHanua ¢ CobbITUI, Ha KOTOpPbIE NpuLUiack 605bLuas YacTb noTpa-
YeHHOro 6a30M [aHHbLIX BPeMeHW, (HanpuMmep, oXxmaaHus cBO6OOHOro 65i0ka B KaLUE) U
NponycKkaeT X 4Yepes3 AepeBO Knaccudukauum npobsiem, YTobbl OnpedenutTb OCHOBHYHO
NPVYNHY, BbI3BaBLUYO 3TW cob6bITUA. [epeBo Knaccudumkauum npobrnem, UCnonb3yemoe
ADDM, ocHoBaHO Ha MHOrofieTHeM onblTe 3kcnepToB Oracle no npo6semam npounssoau-
TENbHOCTU N pa3paboTaHo creuuanbHO s Toro, YTo6bl TOYHO ANarHoCcTMpoBaTh Hanbornee
4acToO BCTpevaroLmecs npobrieMbl, TakMe Kak HefoCTaToK ornepaTMBHOM MamsATW, nepe-
rpy3Ka npoweccopa/anckoB, KOH(IMKTLI NpY 6JI0KMPOBKax U T.4.

AOMUHUCTPATOP MOXET OLEHUTb CTEeMNeHb KPUTUYHOCTU npobfieM, OB6Hapy>XEeHHbIX
ADDM, 6narogaps npucsansaemomy um Becy. Kpome toro, ADDM onpepensieT 4actu
CUCTEMBI, HE HY>XJatoLLMecsa B OOMOSIHUTENbHOW HacTponke. Bcé aTo no3sonseT agmu-
HUCTPATOPY COCPEAOTOUUTLCSH Ha PELLEHNN OENCTBUTESIBHO BaXKHbIX NPOBGSIEM U HE Tpa-
TUTb BPEMSA HA BTOPOCTEMNEHHbIE.
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Puc. 1. MNMpumep pabotei ADDM. ADDM o6Hapyxun YpeamepHoe notpebrieHne CPU
n3-3a nuHer nepekomnunsaumm SQL npeanoxeHni, Tak Kak B HUX HE UCMOJb3YIOTCSA
CBSi3aHHbIEe epeEMEHHbIE.

Heobxoanmyto onsa aHanmaa nHgopmauuio o pabote 6a3bl faHHbIX ADDM 6epéT mna crie-
unansHoro penoautopus AWR (Automatic Workload Repository), BCTPOEHHOro B Kaxayto
Oracle 10g 6a3y gaHHbIX. Yepes perynspHble UHTEpPBasbl BpeMeHU (Mo YMONYaHMo OAUH
yac) Oracle Database 10g nenaeTt CHUMKM Hanbonee BaXKHOM CTaTUCTUKK O paboTe b6a-
3bl AaHHbIX U coxpaHseT nx B AWR. 3ta nHgopmaums nepnogmnyeckm ygansetca na AWR
(no ymon4yanuio Yepes 1 Hegento), 4Tob6bl n3bexatb ero nepenonHeHusa. AWR cogepxut
BCIO HEOOXOAMMYHO MHAPOPMAaLMIO AS151 BOCCTAHOBSIEHWUS MOSTHOW KapTUHbI TOFO, YTO Mpo-
nexoamno ¢ 6a3on AaHHbIX, B 060 MOMEHT NPOLUIOro. 3T0 AaéT BO3MOXHOCTbL aunar-
HOCTMpOBaTb TPYOHOYNOBUMbIE W TpyaHoBOCMnpou3soaumble npobnembl. AWR Takxe
xpaHuT ADDM pekomMmeHgauuu, coenaHHble nocne Kaxaoro CHUMKa CTaTUCTUKKU. [oaTo-
My 3afaya AMarHOCTUKK NPOo6SEM C NPOM3BOAUTENBHOCTLIO 6a3bl AaHHbIX, CIYyYMBLUNX-
Csl B MPOLUSIOM, CYLLECTBEHHO YMpOLLaeTcs, AOCTaTOYHO B3rNsAHYTb Ha pekoMeHaaumm
ADDM 3a coOTBETCTBYIOLLMIA NEPUOS BPEMEHN.
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Oracle Database Diagnostics Pack 10g Takxe npegocTtaBnseTr agMuHUCTpaTopy yaob-
HbIV rpaduyecknin nHTepdenc Ana HabnogeHa 3a TEKYLLMM COCTOAHNEM 6a3bl OaHHbIX.
CTpaHuua npon3BO4MTENBHOCTM COOEPXKMUT TPU rpadmnka, oTobpaxkaroLme nHhopmMmaumio
06 y3re, Nofib30BaTeIbCKON akTUBHOCTU U NPON3BOANTENBHOCTU 6a3bl AaHHbIX. [Naga Ha
rpadonk NPou3BOAMTENBHOCTY y3ria, aAMUHUCTPATOP MOXET onpenenuntb, Y4To y3en ume-
eT focTtatoyHo molHoctu CPU 1 pecypcoB namsTy Npexae, Yem HavvHaTbh aHanms 6a-
3bl JaHHbIX. 3aTEM COCTOsIHNE 6a3bl AaHHbIX MOXET ObITb OLIEHEHO C MOMOLLBIO rpadmnka
aKTUBHbIX CECCUI, NOKa3blBatoLLero ckonbko CPU noTpebnsaioT nonb3oBaTesnbCkne cec-
CUM U eCTb N1 Ceccuun, HaxodsLmecs B COCTOSHUM OXMAAHWUA Kakoro-nnméo pecypca,
BMECTO TOro, 4To6b! 6bITb aKTUBHbLIMU. ['padmk Nnpon3soanTenbHOCTU 6a3bl AaHHbLIX COB-
MECTHO C NpedbiayLmnMu AByMs rpadoukamu no3sonseT onpenennts, Yem BbI3BaAHO na-
AeHVe NPOU3BOAUTENBHOCTU - HexBaTko CPU nnn KoHpnnkTamm 3a obnagaHume pecyp-
camm 6a3bl OaHHbIX.

Kpome TOro, ctpaHvua npou3BOOAUTENBLHOCTM 6a3bl AaHHbIX COAEPXMWT yKasaTenu Ha
CTpaHuUbl C AMarpaMmmamu, NoKasbiBaloLLMMM OCHOBHBLIX NOTPebUTENEen pecypcoB Cu-
ctembl (“Top SQL”, “Top Sessions”, “Top Consumers”).

Oracle Database 10g uMeeT BCTPOEHHbIN MeXaHW3M CaMOAMarHOCTUKM U B clyyae
BO3HUKHOBEHUA KPUTUYECKUX CUTyauuin B pabote 6a3bl AaHHbIX FeHEPUT U3BELLEeHNS,
KOTOpble MocCbINaeT KnueHtam, nognucaswmmcs Ha ux nonyyeHwe. Oracle Database
Diagnostics Pack Ha ocHOBe 3TOro MexaHmama npegnaraet pasfndHbole MeTogbl orno-
BELLEHNA adMUHUCTPATOPOB O COCTOAHUM 6a3bl AaHHbIX, BKIOYAA NIEKTPOHHYIO NOYTY,
SNMP npepbiBaHus, BbI30BbI NOfib30BaTeNbCKMX ckpuntoB U PL/SQL npouenyp. Aa-
MUHUCTPATOP MOXET NpMOCTaHaBNMBaTh MOCbINIKY U3BELLEHWI Ha Nepuoa NPoBEeAEeHUS
NnaHoBbIX paboT No noaaepxke cuctembl. Kak TONbKO M3BeLLEHME O Npobfieme nony-
yeHo, Oracle Enterprise Manager npegnaraet pekoMeHgauum no eé yCTtpaHeHuio unm
3arnyckKaeT CKpUNT ornepauuvoHHON CUCTEMbI, 3apaHee OornpefenéHHbli agMUHUCTpaTo-
pOM [ns aBTOMaTUYeCKOro paspeLueHnsi Npobremsi.

Tuning Pack

Oracle Tuning Pack (OTP) ato Ha6op mopynen, BCTpoeHHbIX B aapo Oracle Database n
Oracle Enterprise Manager, ons aBToMaTnyeckon HaCTPOMKN U ONTUMUIALNN NPUOXKe-
HWUA, paboTatomx ¢ 6a3amm gaHHblx Oracle. OTP aBToMaTM3npyeT NpoLecc HacTPONKM
SQL npeanoxeHui 1 npoLecc peopraHn3aumm 06beKToB 6a3bl AaHHbIX C LieNblo yBenu-
YeHWs NPON3BOANTENBHOCTU cncTeMbl. OCHOBHbIE koMnoHeHTbl OTP - SQL Tuning Advi-
sor, SQL Access Advisor, Object Reorganization Wizard.

Oracle Database 10g cnoco6Ha cama aBTomMaTU4eCKu ONpeaensTb He3MEKTUBHbIE pe-
cypcoémkune SQL npepnoxenus, ncnonb3ys ADDM n AWR. 311 SQL npeanoxexHus mo-
ryT 6bITb NpoaHannanpoBaHbl ¢ nomollbio SQL Tuning Advisor (STA). STA ncnonb3yet
cneumanbHbIv pexxum ontTumuaatopa 3anpocos Automatic Tuning Optimizer. B atom pe-
XMMe ONTUMM3AaTop 3anpOoCOB BbIMOSHAET OOMNOSIHUTENbHbIE OENCTBUSA NO ONTUMU3aL MK
SQL 3anpoca. B yactHoctn, ATO MOXeT 4aCTU4YHO BbIMOSHATL ONTUMU3UPYEMBIN 3a-
npoc, 4To6bl NPOBEPUTL NPaBUSIbHOCTL CBOEN OLIEHKN CTOMMOCTW BbIMNOSIHEHMSA 3anpoca.
Mo pesynbtatam pab6otel ATO STA MOXeT caenatb crnegylolne pekoMmeHgaumm ons
Kaxkgoro KoHkpeTHoro SQL 3anpoca:

e [lepecobpatb CTaTUCTMKY O 0ObEKTOB, ydacTBywowmx B SQL 3anpoce, ecnu oHa
ycTapena unm oTCyTCTBYeT.

* Vicnonbzoatb SQL npodunb. SQL npodunb xpaHuTtea B cnosape 6asbl AaHHbIX U CO-
OEPXUT OONOSHUTESNbHbIE MHCTPYKUMM ANS ONTMMMU3aTtopa, Kak CTPOUTb Haunyyluuvin
nnaH BbiNofIHeHNs 3anpoca. Hanpumep, STA, OCHOBbIBasACb Ha NpeablgyLlen NCTopun
BbINOMHEHNs1 3anpoca, MoxeT 3anucatb B SQL npodwmnb ykasaHue ontummsaTopy
CTPOMTbL M1aH, Npyv KOTOpoM 6yayT MakcMmarsbHO 6bICTPO BO3BpaLLaTbCs NepBble CTPOo-
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KW pesyfnbTaTa 3anpoca BMECTO TOro, YTo6bl CTPEMUTLCH MMHUMMU3NPOBATbL O6LLEee
BpeMs BbINosIHeHUs 3anpoca. OrpomMHom LeHHocTbio SQL npodunen aBnseTcsa To, YTo
OHW NMO3BONAIOT HacTpamBaTb SQL npepnoxeHne, He MeHsAs CUHTakcuca camoro SQL
npensioXkeHus, T.e. He MEHSAS Koga MPUIIOXKEHUS.

e MocTtpouTb nHAaekcbl. STA aBTOMATUMYECKM Onpefensier, Kakme OOMOSNHUTENbHbIE UH-
[EeKCbl, MOTYT yCKOpUTb BbiNonHeHne SQL 3anpoca.

* [epenucate SQL npepnoxeHune. STA BbiiBNSET BO3MOXHbIE TUMUYHbIE CUHTaKCU4e-
ckne owmbkm B SQL 3anpoce, BegyLine K HeaM(PEKTUBHOMY BbIMOJSIHEHUIO 3anpoca, U
npegnaraet ux ncnpaesutb. Hanpumep, STA MOXET NOpekoMeHO0BaTb 3aMEHUTL B 3a-
npoce ycnosune NOT IN Ha NOT EXISTS.

e CORLLTER smer U AE, P P P
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Puc. 2. SQL Tuning Advisor pekoMeHZyeT co3[artb [OMOSTHUTENIbHbIM MHAEKC A5
YBeJINYEeHNS1 CKOPOCTU BbINOJIHEHNS 3arpoca.

JononHuTtenbHble MHAEKCbl MOTYT YCKOPUTb BbIMNOSIHEHME 3anpoCcoB, HO 3ameansoT
onepauum nNo 06HOBEHMIO COOTBETCTBYIOLLMX TabNNL, YTO MOXET OTPa3nUTbCA Ha Mpo-
nasogutenbHocTn Bcero npunoxeHus. SQL Access Advisor (SAA) nomoraeTt peLumvTb
aty aunemmy. SAA aHanuaupyet Habop SQL npeanoxeHuin, COCTaBNALLNX co3aaBa-
eMYI0 MPUNTOXXEHNEM HArpy3Ky, Kak eMHOe Lenoe n pekoMeHayeT co3natb A0MOSHU-
TeNbHble MHOEKCbl U MaTepuann3oBaHHble NPEeACTaBMNEeHUs WM, HAobopoT, yoanuTb
nwHne n3d Hux. SQL npegnoxenusa gna SAA aHanu3a MoryT 6partbCs M3 Kalla Kypco-
pos, 3 AWR unu 3agaBatbcs ABHO agMUHUCTpaTopoM. SAA yMeeT Takxe BbigaBaTb
pekoMeHOaumm Ha OCHOBE TUMOTETUHECKOW Harpy3ku Onsg 1abnuu, CBA3aHHbIX Yepes
NepBUYHbIE N BTOPUYHbIE KIoun. [nga kaxaon pekomeHgauumn SAA ykasbiBaeT B Npo-
LEHTax BbIUIPbILL, KOTOPbIA MOXHO MOSy4UTb B pe3ysfibTate e€ NpUMEHEHWS.

Object Reorganization Wizard (ORW) aBToOMaTn3npyeT NpoLiecc peopraHn3aumnm oobek-
TOB 6a3bl. PeopraHnsaums UCNosb3yeTcs Ans NepecTporky CUNbHO dparMeHTMpOBaH-
HbIX TabnuL N MHOEKCOB, N5l NEpPEMELLEHNA 0OBEKTOB B ApYroe TabfMyHoe NpocTpaH-
CTBO, AN nepeco3faHnsi 0O6bEKTOB C HOBbIMM OMTUMAasbHbIMU NapaMeTpaMmm XpaHeHus.
PeopraHnsauusa 06beKTOB MOXET NPOU3BOANTLCA B ONepaTMBHOM M aBTOHOMHOM PEXMU-
Max. ORW cTpouT OTHET O NNaHMpyeMbIX UBMEHEHUAX U CKPUMT C KOMaHaaMm, KOTopble
6yayT BbIMOSHATLCA. DTO NOMOraeT agMUHUCTPATOPY TOYHO MOHATL, HA YTO B 6a3e AaH-
HbIX NOBNNSET peopraHm3aums, npexae 4Yem Hadatb eé peasnibHoe OCyLLECTBIIEHME.

Change Management Pack

MakeT Oracle Change Management Pack (CMP) o6nerdaet pa6oTbl, CBA3aHHbIE C U3Me-
HeHneM CTPYKTypbl B[l 1 XpaHAWKNXCS B HEM OOBEKTOB, a TakXe TUpaXxuposaHne name-
HeHWn N3 6a3bl pa3paboTymKa B aKcnyaTaunoHHble 6a3bl. ®aktnyeckn CMP nossons-
et AB[] genaTtb U3MeHeHUA B SKcnepumeHTansHon Bl n nocne Toro, Kak oHW 6yoyT
NPW3HaHbl YCMELWHbIMKY, PacnpoOCTPaHUTb MX Ha JSKCrjyaTtauumoHHble 6a3bl OaHHbIX.
(NaBHbIM OOCTOMHCTBOM MakeTa fBASETCA TO, YTO Npexae 4Yem Aenartb U3MEHEHUs!, OH
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NPOBOOUT COXHbIA aHanusa 3asucumocTten, u ABJLl Bcerga MOXeT 3HaTb NOCencTBuUA
CBOUX OENCTBUIM NO U3MeHeHU0 B n MOXeT 6bITb YBEPEH B KA4YE€CTBE N COrfacoBaHHO-
CTW BbINOJSIHEHUS 3TUX UBMEHEHWUIA.

CMP peanuayeT cnegytoLlyto MetTogonorno mognukauun BI: onpegensetcs TekyLlee
cocTtosiHue B[] n ee CTpyKTyp, 3TO COCTOSIHME CPaBHMBAETCA C NPeablayLUMM COCTOSAHU-
€M, BbISBNAIOTCS pas3nnyms n Ha OCHOBE X hOPMUPYETCA NnaH BHECEHUA U3MEHEHNIA B
apyrve B[0. [anee npoBoguTca aHanu3d BAMAHUSA M OOMNYCTUMOCTU TakMX WU3MEHEHWUMN,
CTPOMUTCS OTHET U CKPUMTbI AN BbINOIHEHUA U3MEHEHMI. ocne Yero MoXHO 3anyCcTutb
3TW CKPUNTbI Ha BbINOSIHEHME.

Bce pa6oTbl opraHn3dytoTca Mactepamu 1 CONMpoBOXAaTCA NOAcCKaskamu, a onsa pe-
anusauymm cnoxHbix nameHenmn CMP cam dpopmupyeT Habop SQL-onepaTopos. No-
CKOJbKY BCE Ornepaunn BbINOSHAKTCA Nog KOHTPONIEM NakeTa U Yepes NpocToun rpa-
donyecknm MHTepenc, To BEPOATHOCTb OLLUMOOK M NOTEPb AAHHbLIX CHUXaeTcda. Kpo-
Me TOro, NnakeT No3BONAET OTKaTUTb (OTMEHUTL) HEBEPHO CAENaHHbIE N3MEHEHUS.

Mogaynb DB Search no3sonsieT uckatb 06beKTbl to6oro Tuna B b no nmeHn nnm vactm
nmenn. Mogynes DB Capture no3BonsieT NpoBeCTU penHXEHEPUHT BCEW 6a3bl, ee HacTew,
oTaenbHbIX cxeM. [Mpu 3aTom pesynbTaThl pevHxXeHepuHra (baseline) MOXHO COXpaHUTb U
3aTeM MCnosb30BaTb MNpU CpaBHEHUN pasnunyHbix coctosHu B. Mogynes DB Diff nosso-
nset cpaBuuTb ABe B nnn gea baseline nnn B n baseline (Mnn nx 4actn, Hanpumep,
Tabnuubl). B pesynbtate cpaBHEHUSI CTPOUTCS OTYET O HanOeHHbIX pasnuunsax. CpasHe-
HWIO nogsiexaT He TOSIbKO MnoJsib3oBaTeNbCkne 00bekTbl B, HO N CUCTEMHblE OOBLEKTDI
(npodhunu, ponu, cermeHTbl oTkata u T.4.). Npsavo 13 DB Diff MOXHO 3anycTute KomMmno-
HeHTy Synchronization Wizard, koTopas nOMOXeT ncnpasutb 0gHYy U3 cpaBHUBaeMbIx B[]
Tak, 4TOObI OHa NpuLLa B COOTBETCTBUE CO BTOPbIM OOBbEKTOM CPaBHEHUS.

Kakon 06bekT 6yaeT cuHxpoHuanposatbes, ABL Beibupaet cam. [isa mogynsa DB Quick
Change n DB Alter no3sonatoT 6bICTPO MOAMMUUMPOBATL JOObIE XapaKTePUCTUKK
o6bekToB B[l. AB[l MOXET MEHATb He TONbKO CTPYKTYpPYy OOBLEKTOB, HO N UX NapamMeTpsbl
XpaHeHus, npn aTom CMP BbINONHUT BCe paboThl MO NEPEMELLEHNIO U NEPECO3NAHNIO
06bekToB. HakoHeu, mogynb DB Propagate no3sonseT Bbibpatb 6a3e rpyrnny 06beKToB U
CKonupoBatb/Bocco3daTtb 3T 06bekTbl B Apyrux BI. MNMpu aToM y4nTbiBaeTCSA B3anMo-
CBA3b 06bEKTOB. KonNMpoBaTbCa MOryT HE TOJNIbKO ONMUCaHUSA 0ObEKTOB, HO U AaHHbIE.

Database Configuration Management Pack

Oracle Database Configuration Management Pack (OCMP) cobupaeT v xpaHuT ans no-
crnegyoLlero aHanmsa nHgopmaumio o KoHdurypauusax komnoHeHtoB Oracle Grid, npo-
BEpPSIET COOTBETCTBME KOHPpUIypaumii 3apaHee YCTaHOBIIEHHbIM NONUTUKaM 6e30nacHo-
CTW N COMPOBOXAEHMS.

Cobupaemas OCMP nHdopmauus BKNOYaeT B ce6s:

* OnvcaHve KoHMrypaumm annapaTtHoro o6ecneyeHns: KoamMy4ecTBo 1 TakToBas 4acTo-
Ta NPOLECCOPOB, onepaTBHas NaMsTh, XXECTKNE ANCKU, CETEBbIE KOMMOHEHTbI.

* OnucaHue KoHgUrypauum onepaumoHHOn CUCTEMbI: NapaMeTpbl OnepaLyoHHON cuUcTe-
Mbl, YCTAHOBJIEHHbIE MNaKeTbl U NaTt4n, MHopMauusa o PanoBbIX CUCTEMAX.

* Onucanune kKoHdurypauum MO Oracle: Bepcun, yCTaHOBMEHHbIE MaTyX, UHULMAaNN3a-
LUMOHHbIE NapamMeTpbl.

Mo ymonyaHuio xpaHnMble KOHUrypaunoHHbIE AaHHbIE OGHOBAOTCH KaXabI AeHb, HO
afMUHNCTPATOP MOXET O6GHOBUTbL ONMCaHWEe KOHMUrypaumm B no6o MOMEHT BPEMEHH,
HaxxaB cooTBeTCTBYIOLLYIO KHOMKY B Oracle Enterprise Manager (OEM).

OCMP npepocTaBnsieT cpencresa ANns CcpaBHEHWUs KOHUIrypaunin y3noB 1 6a3 faHHbIX,
YTO MO3BONAET aAMUHUCTPATOPY ObICTPO HANTKU 060E BO3MOXHOE pasnuyne. 3TO Mno-
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Moraet gepxaTb KOHurypaumm y3rioB CUHXPOHHLIMW U CHUXAaeT BEPOATHOCTL “apenda
KOH(purypaumin’, Korga KoHdurypaumm y3noB HayvHaKT pacxoauTbCs ApYr C APYrom.
JTO TakXe ynpoLuaeT paccnefoBaHne cuTyaumin, npy KOTOpbIX CUCTEMbI, Mpeanonaras-
Lnecs 6bITb OONHAKOBbLIMU, HAYMHAKT BECTU Cebs MO-pa3HOMY.

OCMP xpaHUT UCTOPUIO N3MEHEHWUIA B KOHPUIypaLmMm NporpaMMHOro 1 annapaTHoro o6ec-
neyeHuns y3noB. Ecnu kakas-To mMawmHa BApyr crana padéotatb MeOsIeHHO, TO aAMUHU-
CTpaTop MOXET NIerko OnpeaenuTb NpeaLecTBOBaBLLNE 3TOMY KOHQUIYPaLMOHHbIE N3Me-
HEHWUS U, NPY HEOOXOAMMOCTU, BEPHYTb CUCTEMY B MCXOOHOE COCTOSIHUE.

Critical Patch Advisory npegynpexxgaeT nonb3oBaTtesniell 0 HOBbIX KPUTUHECKMX naTyax,
BbinyLLeHHbIX Oracle, n HemeaneHHo onpepenseT Te cuctemMbl B Oracle Grid, Ha KOTOpbIX
TpebyeTca ero npumeHuTb. Patch Wizard nomoraeTt 6b6ICTPO HAaUTW HYXXHbI NaTt4y Ha can-
Te TexHu4eckon nogaepxku Oracle Metalink http://metalink.oracle.com. Kak Tonbko narty
HangeH, OEM Provisioning Pack MoXeT 6bITb MCNOMb30BaH 415 ero 3arpy3Kku 1 pa3sép-
TbiBaHMS.

OCMP Policy Manager nomoraet agMuHucTpatopam onpenensatb KOHPUrypaunoHHble
NONAUTUKMK, COCTOALLME U3 NpaBun 6e30MacHOCTU, NPaBuil XpaHeHUs U T.4., Ha COOTBET-
CTBMWE KOTOPbIM 6yayT aBTOMATUYECKM NPOBEPATLCH KOHPUIypaunm Kak CyLLEeCTBYOLLNX
Tak 1 BHOBb Jo6aBnsemMbiX KOMNoHeHToB Grid (y3nbl, 6a3bl faHHbIX, cnywarenu). Mpu-
Mepbl HECOOTBETCTBUA KOH(OUIypPaUNOHHBIM NOSIMTUKAM:

SPFILE He ucnonbayeTtcs;

HepoctaTto4yHOE YMCNO KOHTPOSbHLIX (DalrnoB;

O6HapyxeHbl oTKpbITble TCP/IP nopTbl y3na;

He BK/IOYEH KOHTPOSIb CNIOXHOCTM Naponewn;

AOMUHUCTPATOP HEMEANEHHO yBeAOMMseTcs O J1Io60M HapyLUeHUM YCTaHOBJIEHHbIX
KOH(UIrypaLMOHHbIX NonUTUK. Kaxgas U3 yCTaHOBJIEHHbIX MOJSIMTUK MOXET ObITb OT-
Kno4veHa nmbo Ha ypoBHe Bcen Grid npegnpuatns, nMbo Ha ypoBHE €€ OTAENbHOro
KOMMOHEHTA.

Provisioning Pack

OEM Provisioning Pack no3sonset 6bICTPO N 3PHEKTUBHO YCTAHOBUTL NPOrpamMmMHOe
obecneveHne UM NPUMEHUTb NaT4n OGHOBPEMEHHO Ha 60MbLLIOE KONIMHECTBO KOMMbIO-
TepoB. Kpome TOro, oH o6ecnedmBaeT 3arpy3ky Linux onepaLMoOHHON CUCTEMbI Ha “ro-
Nnble” KOMMbIOTEPbLI U MOAAEPXXUBAET KITOHMPOBAHWE NPOrpaMMHOro o6ecrneyeHns ¢ oa-
HOrO KOMMbIOTEPA Ha Apyrue.

- ABTOMaTM4YecKoe NpUMeHeHue naT4yeu

JaHHbIM NpOaYyKT MOXET 6bITb UCNOJSIb30BAH AS19 aBTOMATUYECKOro NPUMEHEHNs naTyen
k 6a3e gaHHbIx Oracle, Bkntoyas knactepHoe MO, k OEM ynpasnstowum areHtam (Ma-
nagement Agents), cepepy npunoxeHuin Oracle, Oracle Collaboration Suite (OCS) u K
onepaumoHHon cucteme Linux. Provisioning Pack BbinonHseT Bce Heob6xoauMble Oewn-
CTBMSA NO YCTAaHOBKE NMaTyen: OCTaHOBKY M Nepe3anyck CepBMCOB, BbinonHeHne SQL Ko-
MaHA, Heo6XooUMbIX ANa UcnpasfieHns crosaps 6a3bl JaHHbIX, & TakXe paspeLuaeT Bbl-
30B CKPUMTOB NMEPE U Nocne NpMMeHeHns naTyen.

Bxogsawmn B coctaB Provisioning pack mogynb Critical Patch Facility perynapHo onpa-
LUMBaeT canT TexHn4eckomn nopgaepxku Oracle Metalink Ha npegMeT BbIxo4a HOBbIX KpU-
TUYECKMX MaTyen, ycTpaHsaowmx cepbesHble npobrnembl B MO Oracle, cBA3aHHble ¢ 6e-
30MacHOCTbIO U LUEeNOCTHOCTbIO AaHHbIX, N BblAAET aAMUHUCTPATOPY CMUCOK TOJIbKO TeX
nar4yen, KOTopble NPUMEHUMbI K ero cuctemam. Ecnm no coobpaxeHnam 6e30nacHoOCTU
poctyn B Internet 3akpbIT, aAMUHUCTPATOP MOXET BPYYHYHO 3abupaTtb HyXHbIe naTt4yu C
Oracle Metalink n pasmewaTtb ux B penosuntopumn OEM gna ganbHenwero pacnpocrtpa-
HEHWA B 3aKPbLITOM CETMU.
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- ABTOMaTtu4yeckas yCTaHOBKa nporpamMmmMmHOro ob6ecneyvyeHus

OEM 10gR2 no3sonseT aBToMaTMyeCcKn yCTaHaBNmMBaTb OnepaLnoHHyto cuctemy Linux Ha
rofible KOMMbIOTEpPbI, Ucnonb3ys ctaHaapTHeln PXE (Preboot Execution Environment) 3a-
rpy3o4HbI npouecc. OH Takxe obecneymBaeT ycTaHOBKY AononHutensHoro NO nosepx
onepaumoHHON cucTemsl. [locne Toro Kak onepaumioHHasa cuctema 6yfeT yctaHoBeHa Ha
KOMMbIOTEP, OH aBTOMaTU4eCKn pernctpupyetcs B Enterprise Manager, kak eLué ogHa egu-
HMLa yrnpaBfieHnsl, 1 CTAHOBUTCS OOCTYMHbIM ANA OPYrMX aBToMaruyeckux oriepaumi rno
yrpasneHnio NPorpaMmmMHbIM 06ecrneyeHnemM TakuMm1, Kak NpuMeHeHue nar4en.

OEM Takxe nopgaep>XuBaeT KNoHMpoBaHWe aTtanoHHoro O Ha gpyrve KomnbioTepbl.
JranoHHoe 1O 3TO OTTecTMpoBaHHOE MporpaMMHoe obecrnedeHve, cofepxallee BCe
HeobxoauMble naTt4yu, 1 ofobpeHHoe A1 YCTAaHOBKU Ha Apyrve KoMrboTepbl. KnoHupo-
BaHWe atanoHHoro MO 3HaunTenbHO CokpallaeT Bpems pa3BepTbiBaHWUS MPOrpaMMHOro
obecneyeHns, Tak KakK BbINOMHAETCA 3HA4YMTeNIbHO ObICTpee, YeM yCTaHOBKa nporpam-
MHbIX MPOAYKTOB U MocnegyoLlee npuMeHeHne K HUM nar4yen. Hy>kHo OTMETUTbL pasHu-
Ly Mexay KnoHnpoBaHueM u kKonuposaHuem [MO. MNpu KNoHMpoBaHMM KpOME KOnmpoBa-
HWUS1 OCYLLIECTBIISIETCA ELLE U aBTOMaTMyeckoe KoHdurypmposaHnue O, Hanpumep, ecnu
TpebyeTcs, B KOHPUrypaumoHHble dansbl KNOHUPYEMOro npoaykTa, NponucbiBaeTcs NMs
KOMMbIOTEPa, Ha KOTOPbIN TOT KNoHupyeTcs. [aHHaa oyHKUMOHaNbHOCTb OCOBEHHO Mo-
nesHa npw gob6asneHun HoBoro y3na B Oracle Real Application Cluster.

- KnoHupoBaHue 6a3 gaHHbIX U CepBEPOB MPUSIOKEHUN

Kpome knoHupoaHusa MO OEM Takxe npegnaraeT CXoXui cnocob KnoHMpoBaHusa 6a3
OaHHbIX HA OCHOBe paboTatollen 6a3bl AaHHbIX UM HA OCHOBE €€ Pe3epBHOM KOMUW.
OTO 3HauuTeNbHO 6bICTPEee, YeM co3faBaTb 6a3y AaHHbIX C HYNs, Tak Kak NponyckaeT-
cs onepaumsa co3gaHus croaps 6asbl 4aHHbIX, 3aHUMatoLLasi 06bIYHO OLLYTUMYHO YacTb
BPEMEHW.

Provisioning Pack Takxe nossonsetr npeobpas3oBbiBaTb HEKNacTepHyO 6a3y AaHHbIX B
RAC 6a3y gaHHbIX.

ALMMHUCTPATOP MOXET MCMOMb30BaTh TEXHONOMMIO KNoHMpoBaHusa u ansa Oracle Applica-
tion Server, 4TO6bI yCTaHOBUTL 3TaNOHHLIN 06pa3 Ha HoBble y3nbl J2EE knactepa. OEM
noagepXXuBaeT KNOHUPOBaHME pasnmyHbIx TMNOB ycTtaHoBoK OAS, Bkntovasa J2EE n Web
Cache, Portal n Wireless, Forms 1 Report Services.

Takum obpasom, Provisioning Pack nossonseTr co3gasaTb CTaHAapTHblE KOHMUrypauum
nporpamMMHoOro obecrne4vyeHns 1 NPefocTaBnsaeT MHCTPYMEHTbI, MO3BOIAOLLME OOHAPYXU-
BaTb W YCTPaHATL Nt0Oble OTKNOHEHUA OT cTaHpaapTa. Provisioning Pack nokpbiBaeTt Becb
XXMU3HEHHbIN LMK NPOrpaMMHOro o6ecnevyeHuns OT YCTaHOBKM U KIIOHUPOBAHUA 4O Npwu-
MEHEeHUs naTyen 1 Bblda4m OTYETOB, NOBbILLAA TEM caMbIM 3(PHEKTUBHOCTb €0 UCMOSb-
30BaHNA U CHUXXaA 3aTpathbl HA ero CornpoBOXAEHME.
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5. Standalone managers n nnaruHbl gnsa Enterprise Manager

Configuration Management Pack for non-Oracle Systems

YBEPEHHOCTb B TOM, YTO BCE U3MEHEHUSA KOHGUrypauumn annapaTtHOro 1 nporpaMmMHoro
obecnedyeHnss COOTBETCTBYIOT BCe TPEOOBaHUAM, ABIISETCA Hanbonee TPyOHOMN 3afaden
afMNHNCTPATOPOB, KOTOpasa 3aHMMaeT 3Ha4duTenbHoe Bpems ux paboTbl. Oracle Confi-
guration Management Pack for non-Oracle Systems nomoraet oTcnexmsaTtb MU3MEHEHUS
KOHUrypaumm annapaTtHoro U nporpaMmMHoOro obecrneyeHms (Npo), a TakKe COXpaHsTb
ncroputo nx nameHeHun. Oracle Configuration Management Pack for non-Oracle Sy-
stems, oTcnexuBas KOHUrypauum annapaTtHoro U NporpaMMHOro obecneveHns, oo-
NOSHSAET 3TO BO3MOXHOCTbIO LIEHTPASIM30BAHHOMO MOyHEHUA OTHETHOCTM 1 aHanm3a ns-
MeHeHuI. Bce 370 NO3BONAET CUCTEMHBIM aAMUHUCTPaTOpaM M agMuHUCTpaTopam 6a3
OaHHbIX ObICTpee n 6onee rMOKO pearnpoBaTtb Ha TpeboBaHUsA 6U3Heca.

ABTOMaTM4ECKUIA C60p NapamMeTpoB KOHdUrypaumm

Oracle Configuration Management Pack for non-Oracle Systems cobupaeT getanbHyto
WMHOopMaLMIO 0 HACTPOMKax BCex annapartHbIX cepBepoBs, 6a3 faHHbIX N CEepBEepoOB Mpu-
noXxeHnn B macwtabax scero npegnpuatunsa. Cobupaemas nHgopmMaLmsa BKNOYaET B Ce-
64 cnegyowme gaHHbe:

* MepeyeHb annapaTHbIX KOMMOHEHTOB YCTAHOBIEHHbIX Ha CcepBepe (npoueccopsbl, na-
MSiITb, XXECTKME ONCKM U T.4.);

* napameTpbl sapa onepaunuoHHON CUCTEMBI,

* laHHblEe O haNNOBOMN CUCTEME;

* riepeYveHb YCTaHOBNEHHbIX 06HOBMNEHUN (patches);

* NepeyYeHb YCTAHOBIEHHOrO NPOrpPaMMHOro o6ecneYveHums.

[aHHble 0 KoHUrypaumm Kaxnon CUCTEMbl COXPaHATCH B eQuHOM perno3utapum En-
terprise Manager. B HacTporikax no ymon4aHuio - AaHHble 0 KOHurypaumm cobmuparoT-
CA eXeJHeBHO, TeEM He MeHee, aMUHUCTPATOPbl MOrYT OGHOBUTL [aHHble HemMeOsIeHHO
- NPOCTbIM HaXaTnem KHOIKW.

Mony4yeHne oTYETHOCTU O CUCTEMHOWN KOHCpUrypaumm

CunctemMHble agMUHUCTPATOPbI HacTo 3aTpadmBaloT MHOIMO YCUSINMIA HA TO, YTOObI BbICTPO
NoJsly4nTb OOCTOBEPHBIA MepeyYeHb YCTAHOBIEHHOIO B KOMMaHWM annapaTrHoro v npo-
rpamMMHOro o6ecrnevyeHus.

Oracle Configuration Management Pack for non-Oracle Systems npegoctasnseTt Ha6op
rOTOBbIX OTHETOB, C BO3MOXHOCTAMM UX MMOKON HACTPONKM, KOTOPbIE NO3BOMAOT agMu-
HMcTpaTopam 6bICTPO NPOM3BOAWTL aHaNM3 nHopMaunm 06 yCTaHOBIIEHHbIX CUCTEMAX.
Hanpuwmep:

* CMMCOK CEpPBEPOB, Ha KOTOPLIX YCTaHOBMEHa onpeneneHHas sepcus MO;

* CMMUCOK CepPBEPOB, Ha KOTOPbIX YCTAHOBMIEHbI OMNpefefieHHble UcnpasneHns onepauu-
OHHOM cuctemsl (patches).

CpaBHeHue KoHUrypauum cuctem

Oracle Configuration Management Pack for non-Oracle Systems nmeeTt B cBOoeM co-
CTaBe MHCTPYMEHTbI NS CpaBHEHUSA CUCTEM C TpebyeMon aeTanmasaumnen B maclutadbax
BCEro npeanpuaTunsg, obecneymsas agMmMHMcTpaTopam ObICTPOE U NIerkoe HaxoxXaeHue
pasnuynin. 910 NOMoraeT coaepxaTb CUCTEMbl B CUHXPOHU3UPOBAHHOM COCTOSIHUW U
ycTpaHsaeT Npo6sieMbl B paccornacoBaHumM KoHurypaumi. Takxe 9To nomoraet Obl-
CTPO onpepenuTb, NOYEMY CUCTEMbI, KOTOPbIE OOJKHbI OblITb MAEHTUYHLIMWU, UMEIOT
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pasHble HaCTPOMKMK, U ObICTPO MPUBECTM COCTOSIHME CUCTEM K €OUHOMY CTaHZapTy
npeanpusaTus.

AgMunHUCTpaTopaM 4acTto Heo6XoaMMO MpU YCTaHOBKE HOBbLIX cUCTeM (cepBepbl, 6a3bl
[OaHHbIX, cepBepa NPUIIOXEHUN 1 T.4.), 4TOObl X MPOU3BOAUTENBHOCTL OblNla MOEHTUYHA
NMPON3BOAMUTENBHOCTU YXe cyLlecTByowmnx cuctem. OamMH n3 Hambonee npocTbiX NyTen
AN 3TOrO - NOY4NUTb MOMEHTASIbHBIN CHUMOK KOHUIrypaLummn CyLLecTBYIOLLEN CUCTEMBI,
1N Ha OCHOBE 3TOr0 CHUMKA HaCTPOUTb HOBYIO cucteMy. Takum obpasom, Oracle Configu-
ration Management Pack for non-Oracle Systems nerko MoxeT 6bITb UCMONb30BaH AN
Nosy4eHnsa STaNoHHbIX KOHAUIypaunin CUCTEM Ha NPEANPUATUN.

AHanus ncTopum U3MeHeHui napameTpoB KOHtUrypaumm

AOMUHUCTPATOPbI 4acTo B CBOEW paboTe CTalknBarTCsa C CUTyaunen, Korga naMeHeHus
B KOH(pMrypaumm cuctemM nponcxodsaT HeOXuAaHHO. Hanpumep: HEOXUOAHHO NPOUCXO-
OUT nageHne npon3BOAUTENbHOCTM annapaTtHOro cepeepa, U HECKOSIbKO 4acoB MOXET
YWUTU Ha TO, YTOObI BbIACHUTb: YTO ABUIOCE MPUYNHON 3TOrO.

Oracle Configuration Management Pack for non-Oracle Systems o6ecneunBaet agMuUHu-
cTpatopaM WHopMauuio 06 UCTOPUMM BCEX M3MEHEHMAX MapamMeTpoB KOHGUrypauum
npoun3BefeHHbIX B cucteme. O6CnyXmMBatoLLMiA NepcoHarn, ConocTaBmB 3Ty MHAOPMaLMIO
C HapyLUEeHNAMM B NPOU3BOAUTENBHOCTM CUCTEM, MOXET ObICTPO BEPHYTb HACTPOMKM B
npenbigyLlee COCTOsIHUE.

MOHUTOPUHI NONUTUK 6e30NacHOCTHU

Oracle Configuration Management Pack for non-Oracle Systems ocyLiecTBnsieT MOHUTO-
PVHI HACTPOEK CUCTEM Ha OCHOBE rOTOBbIX NPeAHACTPOEHHbIX NpaBusl, CO3AaHHbIX C y4ye-
ToM ny4ywmx npaktuk Oracle Corporation. NpaBuna BkAO4alOT B c€65 MHOXECTBO YCI0-
BU, Hanpumep:

* onpepesneHHble CEePBUCHI ONepPaLMOHHOM CUCTEMbI He 3aryLLeHbl;
* onpepesneHHble NOPTbl cepBepa OTKPbIThI;
* NpaBuna hopMMpPOBaHMS Naposs ANs Nonb3oBaTenel HapyLleHo.

AOMUHUCTPATOpPbI C NOMOLLbIO KOHconu ynpaeneHus Grid Control HemegneHHO UHop-
MUPYIOTCA O HapyLUeHUM NpaBui HacTpoek cucteM. Kaxxgoe npasuio MOXET ObiTb OT-
KINIOYEHO KaK Ha YPOBHE OTAENIbHOW CUCTEMBI, Tak M B MacluTabax Bcex cucTem npegnpu-
ATUSA.

Service Level Management Pack

Oracle Service Level Management Pack - 370 nofsiHoe pelueHne gns MOHUTOPUHra cep-
BMUCOB, NpegocTasnsemMbix IT nogpasgeneHnammn npegnpusatut. OHo nomoraet UT-oTae-
nam obecne4vBaTb BbICOKYIO OOCTYMHOCH U NPOU3BOOUTENBHOCTb A1 KPUTUYHbBIX NPK-
noxeHun. lNpunoxexue peanna3yet rnpu cBoer paboTe HEKOTOPbLIN HAG0P BU3HEC-PYHK-
LW, Hanpumep: BBOL, OpAEPOB, nevaTb oTyeTa. OTn 6M3HEC-(PYHKLMM 6yaeM Ha3biBaTb
cepBucamu.

CepBucomM MOXET ObITb U Cryx6a 3NEeKTPOHHOW MOYTbl, U MOKynaTenbCKas Kop3uHa B
3NEKTPOHHOM MarasuviHe, 1 ycnyra 6poHMpoBaHus roctuHuLbl Yepes VHtepHeT. Mpocten-
LIMMU BUOAMU CEPBUCOB ABNAKTCA 6U3HEC PyHKUMW, NOLAEpXMBAEMble NMPOTOKOaMu,
Takumun kak DNS, LDAP, POP nnn SMTP. OgHako Hanbornee pacnpocTpaHeHHOMW dhop-
MOW CepBMCOB Ha faHHbIM MOMeHT ctano Web npunoxexuve

MopgenupoBaHue cepsuca

TpaguunoHHble CpeacTBa MOHUTOPUHIA Aal0T BO3MOXHOCTb Ha6MoAaTh 3a COCTOSAHUEM
KaX[oro KOMMNoHeHTa 1 cuctemsl IT MHPPaACTPYKTYypbl NpeanpuaATUs, Ha KOTOpbIX pabo-
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TaloT NPUNOXEHUS, N30IMPoBaHHO Apyr oT apyra. OHu nokasbisatoT 3arpy3ky CPU, ko-
NMYeCTBO ornepauuii BBOAa/BbiBOAA B eOUHULY BPEMEHU U T.4., HO HE OTo6paXxaroT ca-
MOrO MaBHOr0, - HACKOSIbKO XOPOLLO paboTalT caMu MPUoXeHus.

[nsa obecneyeHnss KOHTPONSA Hafg paboTon BCEro NpunoxeHus (cepeuca), Service Level
Management Pack no3songeT agMuHucTpaTopamMm MofenmposaTtb CepBUC B BUAE Habopa
B3aMMOCBSA3aHHbIX KOMMOHEHTOB, TaKUX Kak: CeTeBble MapLUpyTU3aTopbl, cepeepbl 6a3
OaHHbIX, web-cepBepbl, CeTeBble YCTPONCTBA XpaHEeHWs U T.4.

Mpn mopenvpoBaHun cepeucos Service Level Management Pack npepgoctaBnsieT WH-
CTPYMEHTbI OJ19 OCYLLECTBSIEHNA CNeayroLLmnX onepaunin:

* oTO6paxeHne 6usHec-PyHKLUM HaA UT-pecypchl;

* HacTpovika W rpaduyeckoe npepcTaBneHVe CBA3EN Mexay cepBucamun (ecnv ans
obecneyeHus ero paboTocrnoco6HOCTU HEOOXOAUMO HanNn4me OpYyrnux cepBrCOB);

* HACTpoVKa 1 rpaduyeckoe NpeacTasreHe CBA3en Mexmay CepBmMcaMmn 1 CUCTEMHbLIMM
pecypcamu, KoTopble 06ecrneYnBaroT ux padoTy;

® onpepneneHne KPUTU4HbIX KOMMNOHEHTOB CepBuCa, OTKa3 B KOTOPbLIX NpUBEOET K OTKaly
BCEro cepeuca B LieJfioM,

e onpepneneHne n KOHTpPOJib Hapg nokasartenamMmn OOCTYNMHOCTU KPUTUYHBIX KOMMOHEHTOB
cepBuca.

Ha Puc.1 npuBegeH npumep rpadryeckoro npeacraBneHns cepemnca ¢ nomoLbio Ser-
vice Level Management Pack, kak Ha6opa cBA3aHHbIX KOMMNOHEHTOB. Ha pucyHke 130-
6paxeHa Wnepapxmsi KOMMOHEHTOB (CepBepbl, CETEBble MapLIpyTU3aTopbl, paboyune
ctaHumn, CYB[], KOMNOHEHTbI CEPBEPOB MPUSIOXEHUI U T.4.) yHaCTBYHOLLUMX B BbINOJSIHE-
HUW cepauca.

Ha BepLUnHe aepeBa KOMMOHEHTOB npmueeneH 1ak Ha3bIBaEMbIN KOpHeBOVI 3JiIeMeHT, OT-
Ka3 KOTOPOro npmeeneT K oCtTaHOBKE BCEro cepsnca B LEJIOM.
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Puc. 1 Services Topology Viewer noka3siBaeT TONOA0OMNIO U CTatyc cepemnca
BMECTE C ero CUCTEMHbIMWN KOMIOHEeHTaMm
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KoHTposnb pa6oTocnoco6HOCTH cepBuca

Service Level Management Pack npepgoctaBnsieT B pacrnopsikeHne agMUHUCTPaTopOoB
rMbKne cpefcrtea ons onpeneneHvua Kpurepnes paboTocnoCOOHOCTN KaxXaoro cepsuca.
PaboToCcnoco6HOCTb cepBUCa MOXET ONpefenaTbCA Kak Ha OCHOBE aBTOMaTU3MpPOBaH-
HbIX MPOBEPOYHbIX TECTOB, TaK U HA OCHOBE CTaTyCOB OOCTYMHOCTU €ro KOMMOHEHTOB.
Takxe JOCTYMHOCTb CepBuca MOXET ObITb OnpefesieHa Ha OCHOBE 3Ha4YeHW nokasare-
nen NPoON3BOANTENBHOCTU €ro KOMMNOHEHTOB.

Ha pvcyHKe BMOHO, YTO KpacHble NIMHUK Ha rpadbe noMoratT agMuHucTpaTtopam 6bICTpo
pobépartbCs [0 UCTOYHMKA NpobieM paboThbl cepuca. OHM NOKa3bIBAKOT CBA3M MeXay OT-
Ka3aBLUMM KOMMOHEHTOM U BCEMU 3aBUCMMbIMU OT HEro MO LEenoyKe KOMMOHEHTaMM.

ypOBeHb cepsuca - KI0YEBOW MokaszaTeslb KadecTa cepBuca, UM Ha3bliBaeTcqa NpoUeHT
pa6oqero BpeMeHU, B TeHeHne KOTOpOoro cepBnc oTeevarn 3agaHHbIM KpUTepuam npons-
BOOUTENIbHOCTU N OOCTYMNMHOCTW.

[oCTynHOCTb cepBrca onpeaenseTcsa ¢ NOMOLLbI CePBUCHbIX TeCToB. CepBUC cUMTaEeTCS
OOCTYMHbIM, MOKa CBSA3@HHbIA C HUM TECT BbIMOSHAETCS ycrnewHo. Service Management
Pack nopoepXuBaeT LUMPOKUIA HAGOP NPOTOKOSIOB Ans onpefesieHns CEPBUCHBLIX TECTOB.
JT10T Habop BkNoyaeT B ce6s DNS, FTP, HTTP Ping, HOST Ping, IMAP, NNTP, Port Chec-
ker, TNS Ping, SOAP, Oracle SQL Timing n JDBC SQL Timing. AGMUHUCTPATOpPbl UMEKOT
BO3MOXHOCTb OMpPEefenaTb CBOM COOCTBEHHbIE CKPUMTbl B KA4ECTBE CEPBUCHbLIX TECTOB.
CepaucHbIMM TecTamm ana Web npunoXxeHns MoryT Cny>XuTb TUNUYHbIE ANA HEMO MoJib30-
BaTenbCKMe TpaH3akumn, 3anucaHHble ¢ nomollpto Grid Control Transaction Recorder.

[ns BbINONHEHUSA CEPBUCHbBIX TECTOB M TPaAH3aKUNIA MCNOMb3YOTCA cneumanbHble areHTbl
‘Masku' (beacons). Masik nepnogn4eckun BbINOMHAET HA3HA4YeHHbIe eMy TeCTbl U OTCbINa-
eT ux pesynbTartbl ynpasnswowemy cepsepy Grid Control. Masku MOXHO ycTaHaBnveaTtb
B pa3HbIX KOHLUAax ceeta. ITo JAéT YHUKASbHYIO BO3MOXHOCTb OLEHUTb paboTy npuso-
XKEHUSA B pa3fNYHbIX perMoHax rnasamMmm KOHEYHOro nosnib3oBaressi.

B HeKoTopbIX criydasx MCNofib30BaHME CEPBUCHBIX TECTOB AN onpefenieHns OOCTYMHO-
CTW MPUIOXEHNST HEBO3MOXHO. Torga OOCTYNHOCTb MPUIIOXEHUA MOXHO onpenenstb,
OCHOBbIBasACb Ha OOCTYMHOCTUM KOMIMOHEHTOB CUCTEMbI, HA KOTOPOW paboTaeT cepBuc.
Cuctema - 3T10 noruyeckas rpynna IT pecypcoB (KomnbloTepbl, 6a3bl aHHbIX, CETb U
T.4.), CnyXawlaa gns peanMaaunumn ogHOro UM HeCKonbKux cepeucoB. Topology Viewer
No3BOJSISET B rpahnyeckoM pexmme npoekTMpoBaTb CUCTEMY, onpenenss e€ KOMMOHEH-
Tbl 1 B3aUMOCBA3M Mexay Humu. CepBUC cHMTAETCs AOCTYMNHbIM, €C/IM BCE KOMMOHEHTbI
€ro CUCTEMbI, OOBABIIEHHbIE KPUTUHECKUMUN, HAXOOATCHA B paboyeM COCTOAHUN.

[ns oLueHKM KayvecTBa cepBuca NPOM3BOAUTENILHOCTE BaXHa Tak Xe, Kak U OOCTYMHOCTb.
JocTynHbIl cepBUC C OTBPATUTENBHON NPOU3BOAUTENBHOCTLIO BPSA 1M YCTPOUT KOHEYHO-
ro Nonb30BaTessi, CKOpee BCEro OH COEXUT K KOHKYPeHTY. Mpon3BoanTensHOCTbL cepauca
M3MepPSIETCS areHTamm MasikaMu TakxKe Kak 1 JOCTYMHOCTb, TG0 Yepes3 CEPBUCHbIE TECTbI,
NMG0 Yepes U3MePEHVE NPOU3BOAUTENBHOCTU CUCTEMBI, HA KOTOPOW paboTaeT cepBuC.

YacToTa ncnonb30BaHna cepeuca - elé 0auH BaXKHbIA nokasaTesb, OT KOTOPOro 3aBu-
cuT Ka4vecTtBo cepauca. OHa NO3BONAET OnpeaenvTb, YeM Bbi3BaHa nioxas npov3Boau-
TENbHOCTb CepBUCa, €ro neperpy>XeHHOCTbIO WU MNIOXONM paboToON COOTBETCTBYHOLLEN
cuctembl. [1nsg onpegeneHns 4acToTbl MICNONb30BaHUA CepBuca CryXart nokasarenu 3a-
rpy>XeHHOCTU ero cuctembl. Hanpumep, ons LDAP cepBuca agMUHUCTPATOP MOXET
ornpepennTb B KA4eCTBe YacToThbl UCMONb30BaHUA cepBUca KonnmdecTeo 3anpocos K LDAP
cepsepy 3a 4ac.

[ns KoHTpons [OCTynHOCTW cepBucoB, Service Level Management Pack nossonsiet:

® Mpon3BOoOnNTb Bl/l3yaJ'IbeIl7I KOHTPOJ1b pa6OTOCI'IOCO6HOCTVI, KaK KaXgoro KOMMoHeHTa,
TakK N BCero cepBmnca B LEJIOM;
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o OTO6pa)KaTb TOMOJ1I0r'M0 KOMIMOHEHTOB CepBUca C MHOMKaUMen OTKa3aBLLEro 9/1IEMEHTa;

® onpependTtb Npn4YnHbl OTKa3a cepBmca Ha OCHOBE aHalln3a nokasareneu nponssongu-
TEJIbHOCTU KPUTUYHBIX KOMMOHEHTOB.

AHanus npuynH c6oeB cepBuca

Kpome MHCTpyMEeHTOB MOHUTOpPUHIra paboTbl cepucoB Service Level Management Pack
npeanaraeT MOLLHblE CPEACTBA aHann3a NpuynH c6oa 1 gerpagauumn Nnpon3BoauTesb-
HOCTW CEepBUCOB.

HainTtu nepsonpunydnHy c60s cepeuca, paboTaroLlero Ha CUCTEME, COCTOSLLIEN U3 OeCHT-
KOB KOMMbIOTEPOB C pas3HbIMM OMepauUMOHHbIMU CUCTEMaMN, CEPBEPOB MPUIIOXKEHUN,
6a3 [aHHbIX, CETEBbIX 9KPAHOB, Pa3/IMYHbIX CUCTEM XPaHEHMS nHopMauumn u 1.4., AB-
NAETCS HENPOCTON 3aga4ven, NOPor OTHMMALOLLIEN OCHOBHYIO YaCTb BPEMEHU Mpu ycTpa-
HEHMW Henonapok, ecnn y agMMHUCTPATOPOB HET COOTBETCTBYIOLLMX CPEACTB aBTOMa-
TM3aumm.

Bxogawumn B coctas Service Level Management Pack mexaHnam RCA (Root Cause Ana-
lysis) 3anyckaeTcs aBTOMaTU4eCKW, ECNK HYTO-TO Npoucxoaut ¢ cepsucom. RCA aHanu-
3MpYEeT pe3ysibTaTbl TECTOB, CBA3AHHbIX C CEPBMCOM U CUCTEMHBIMU KOMMOHEHTaMMN, OT
KOTOpbIX OH 3aBucuUT. Pe3ynbTaTbl pa6otbl RCA oTo6paxatoTcs B YNOMSHYTOM BbllLe
Topology Viewer B rpadguyeckom Buae. Ha rpade, otob6pa)katoLiem Tonosioruo cepeu-
ca, NIMHUK, CBA3bIBAKOLLME CEPBUC U BbILLEOWNA N3 CTPOS KOMMOHEHT 6YAYT BblOENEHbI
KpacHbIM LBeToM. Criegys no rpadyy CBepPXy BHU3 OT cepBuca BAOSIb 3TUX JIMHUIA, agMu-
HUCTpaTOpP NErko nerko Aobparbeca O UCTOYHMKA NPOBAEMBI.

OT4yéTbl 0 paboTe cepBUCOB

Service Level Management Pack nmeet B cBoem cocTtase 60/1bLLION Habop roTOBbIX K UC-
Nofb30BaHUIO OTHETOB O paboTe CEepBMCOB, NPeAHa3Ha4YeHHbIX ANA pasHbIX KaTeropui
nonb3oarenen. OTH4ETLI C arpermMpoBaHHO UHopMauuen 06 ypoBHE CEPBUCOB MOTYT
ObITb UHTEPECHbI PYKOBOAMUTENSAM KOMMNaHUW, OTYETLI C 60s1ee aetanbHOM MHopmMaumen
npefaHa3Ha4veHbl Ans CUCTEMHbIX aaMUHUCTPaTOpoB. OTYETLI MOryT MO pacnmMcaHuio aB-
TOMaTU4EeCKMN CO3[aBaTbCs U OTCbINATbCA 3aUHTEPECOBaHHbIM NNLAM MO 3NIEKTPOHHON
noute. Enterprise Manager Information Publisher no3sonser agmuHucTpatopam mame-
HATb FOTOBbIE OTYETHLI U CO3[aBaTb CBOM COOCTBEHHbIE. [ANs nHaMkaunum paboTocnocoo-
HOCTW KPUTUYHBIX ONns 6u3Heca cepBMCOB, OTHETbI MOMYT rpynnupoBaThCa B BUAE naHe-
nn ynpaenexusa (Dashboards).

Ha Pwuc.2 npueepneH npumep Web-cTpaHuupbl BbINOMTHEHHOW B BUAE NaHenu ynpasneHns
COCTOsIHMEM CepBUCOB. Ha yka3aHHOM OT4eTe MepeyUCrieHbl CEPBUCHI, C MHAMKALUMEN
TEKYLLEro COCTOSIHUA KaXaoro u3 Hux: “paboTta”, “otkas”, “naysa” ¢ NOMOLLbIO LIBETOBO-

ro KOAMPOBaHUA (COOTBETCTBEHHO: 3efIEHbIN, XENTbIA U KPacHbIN LBETA).

System Monitoring Plug-in for Hosts

B HacToawmn momeHT UT-uHdpacTpykTypa npegnpuatvii, Kak npasunio, COCTOUT U3
nporpaMMHo-annapaTtHelXx naaTtopM pasfnydHbIX NpousBoauTenen, Takmx kak: Red
Hat, SUSE, Sun, HP, Intel, IBM n Microsoft. AgmMuHUCTpaTOpbl U O06CNY>XMBAKOLLMIA
nepcoHasn UCMbITbIBAKOT TPYOHOCTU NMPU CONPOBOXAEHUN BOMbLLIOIO KONMYeCcTBa pasHbIX
nnatopm, Ha KOTOpbIX paboTaeT nporpammHoe obecnedeHne Oracle n gpyrux
npounssoguTenen.

Ona ob6ecnevyeHns LEHTPanNM30BaHHOIO yrnpaBfieHUs cepBepHbIMU MnaTgopmamu
npepHasHadeH System Monitoring Plug-in for Hosts, koTopbin npepctaenseTr cobom
nogknoyaemMblin Mogynb K Enterprise Manager, n ob6ecrneunBaeT BO3MOXHOCTU MO
MOHWUTOPUHIY N CONMPOBOXAEHNIO CEPBEPOB.
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Puc.2 Ortyet ans nHavkaumm paboTocrnoco6HOCTU CEepBUCOB

MoHuUTOpUHr paboTbl cepeBepoB

Onsa obecneyeHns BO3MOXHOCTU MOHUTOPUHIA, Ha CcepBep yCcTaHaBNMBaETCA Nnporpam-
MHbIK areHT (Management Agent). MNporpamMmmMHbI areHT NPOM3BOAUT MOHUTOPUHT pabo-
Tbl cepBepa 1 c60p napameTpoB KOHUrypauuun u, nanee, nepegaeT ee B peno3ntapum
Enterprise Manager.

CucTteMHble agMUHUCTPATOPbI U agMUHUCTPATOPbl 6a3 AaHHbLIX NOMyYaT UHPOPMAaLMIO
* paboTe cepBepoOB C NOMOLLBI KOHCconu ynpaeneHusa Grid Control.

System Monitoring Plug-in for Hosts npepoctaenseT o6cnyxmsatoLiemy nepcoHany cne-
aytoLime BO3MOXHOCTM N0 MOHUTOPUHIY paboThl CEpPBEPOB:

® aHaNIM3 UCTOPUYECKON MHpopMaumMm O NPOU3BOOUTENBHOCTM pPaboThbl CepBepoB A4
onpegeneHns 3aKOHOMEPHOCTEN U TEHOEHUUIM B nx paboTe;

* onpepfeneHne nokasaTenein NpoM3BoOAUTENIBHOCTU B COOTBETCTBUM C YPOBHAMM 06Cy-
XVBaHWsi CEPBMCOB B PEXMME PeasibHOro BPEMEHM;

* CpaBHEHWe 1 NPOBEPKY annaparHom 1 NporpamMmMHON KOHUrypaumm cepsepoB B Mac-
wrabax BCero NpeanpuaTus;

* HACTPOMKY MEXaHW3MOB PacCCbIIKM YBEAOMIIEHNA 06 U3MEHeHMAX B paboTe CepBeposB;

* onpepeneHve nepuonos o6enyxmeaHua (blackout periods), B TedyeHue KOTOpPbIX
NPOM3BOAATCA perfnameHTHble paboTbl U, COOTBETCTBEHHO, MOHUTOPUHI HE NPOuU3-
BOAUTCS;

* onpegeneHve nognporpaMm BbINOSIHAEMbIX HA CEPBEPE B OTBET Ha HACTyMNJieHMe Ka-
KNX-nmbo cobbITUN B paboTe cepeepa.

Ina o6ecneyeHns 6bICTPON OMAarHOCTUKK COCTOSIHUS cepBepa, BCA OCHOBHas MHopma-
uusa o ero paboTte, CBOAUTCA B Tak HasblBaeMyo “AOMaLLHION cTpaHuuy cepeepa” (Host
Home Page).

Ha Puc.1 npuBegeH npumMep goMallHen CTpaHWULbl CepBepa, HA KOTOPOW cobpaHbl BCe
KMHOYEBbIE XapaKTEPUCTMKM O CepBEPE: MPOLECCOpbl, 06bLEM ONEpaTUBHOM MNaMaTw,
Bepcusa OC, Bpems nocnegHen nepesarpysku u 1.4.
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Puc. 1 “HomaluHss cTpaHmya” cepsepa

AHanus npousBoamuTEeNbLHOCTU paboTbl CepBeEPOB

[ns aHannsa nponsBoauTeNnbHOCTU obecreydmBaeTcs (OOPMUPOBaHNE oTHeTa Mo cTaTu-
CTMKe MCMOJIb30BaHNA PecypcoB CepBepa, TakmxX Kak: npoueccopbl, onepatuBHas na-
MSATb, OUCKOBbIA BBOL/BbIBOM, 3arpy3Ka pecypcoB MPUMOXEHUAMU U T.O. AHanuaupys
3Ty MHOPMaLNIO, CUCTEMHbIE aAMUHUCTPATOPbLI MOrYT ObLICTPO MNPUHMMATL PELLEHnE O
TOM, Kakue annaparHble pecypcbl Heo6xoauMo 006aBUTbL UM NEPEKOHMUrypupoBarsb.
Takxe obecrneymBaeTCs BbIBOL CMMCKa MPUIIOXKEHUIN, KOTOPbIE Bbi3biBAeT HaMOOJbLLYIO
3arpysky npoLeccopoB WUiu orepaTmuBHOM NaMaTun.

System Monitoring Plug-in for Hosts npegoctaBnseT rotoBble MexaHM3mbl c6opa noka-
3aresfieit NPOM3BOOUTESNTBHOCTM MO Pa3SIMYHbIM KaTeropusm:

* ICMOSIb30BaHNE MPOLECCOPOB, BKIKOYAA: BPEMSA NPOCTOSA, BPEMSA OXMOAHUSA U BpeMs
paboTbl MPUIOXEHNN;

¢ NPOCMOTP npoLeccos Hamnbornee MHTEHCUMBHO MCnonb3yKLKMX npoLeccopbl N NaMAThb;

* MPOCMOTP NnokasaTenein NPON3BOAUTENBHOCTHU, Kak B peXnMe peasibHOro BpeMeEHH, Tak
1 B UICTOPUYECKOM paspese 3a BbiOpaHHbI Nepnon BPEMEHW.

Ha Puc.2 oTo6paxeH oTHeT ¢ rpacdukamMmn ypoBHS 3arpy3ku OCHOBHbIX annapaTHbIX KOM-
MOHEHTOB cepBepa: NPOLIeCCOPOB, ONepaTUBHON NaMSATU U AUCKOBbIX HAKONMUTENEeNn.

Pl

Puc. 2 AHanus npousBoguTesibHOCTU paboTbl cepBepa
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AHanus annapaTtHOW U NporpaMMHON KOHJUrypaumum cepeepos

System Monitoring Plug-in for Hosts cobupaeT nHdopmarmio 0 HacTponkax onepaumoH-
HOW CUCTEMbl YCTAHOBIIEHHOW Ha cepBepe. JTa MHopMauma MOXET ObiTb AeTanm3npo-
BaHa BM/IOTb [0 YPOBHA pansioBOM CUCTEMbI U NapamMeTpoB CUCTEMHbLIX KOMMOHEHTOB
OC. UcTtopwus n3MeHeHus 3HaYeHuI NnapaMeTpoB OnepaunoHHON COXpaHAEeTCs B peno3n-
Tapun Enterprise Manager, n MOXeT ObITb UCMNOSIb30BaHa 4719 aHanm3a padoThl Kak KOH-
KpPeTHOro cepeepa, Tak 1 ons rpynrsl CEpBepoB NpeanpuaTus.

AHanus KoHdurypaumm onepaLmoHHON CUCTEMbI NMO3BOSISET ObLICTPO PELUUTL NPOBGIIEMbI
C NPON3BOLMUTENbHOCTBIO BO3HUKLLME N3-3a CMEHbI KoHdurypaumm OC.

[na KOHTpona Haf annapaTtHoW KoHdurypaumnen cepeepa, nNpousBoamTCs c60p COOTBET-
CTBYIOLLIEN MH(pOpMaLMK, N ee OToBpaXKeHue Ha cTpaHuvue “Hardware details”. Yka3aHHas
CTpaHuLa oTobpaxaeT MHpopMaLmio 0 npoueccopax, ycTponcTeax BBoAa-BbiBoaa, ce-
TeBbIX MHTepdpericax 1 gpyrmx yCTpomcTBax yCTaHOBIIEHHbIX HA CepBepe.

AHanus aTon nHopMaLmm NoMoraeT LieHTpannm3oBaHHO OTCNeXuBarTb N3MEHeHUs anna-
paTHOM KOH(Urypaumm cepeepoB Ha NpeanpuaTun.
MoHuTOpuHr copgepxxumoro nor-cpannos OC

[nsi KOHTPONS HaJ COAEPXUMbIM Nor-chaiyioB onepauMoHHON CUCTEMbI cepBepa npeg-
Ha3Ha4eHbl onpeaenseMble agMUHUCTPATOPOM TEKCTOBbIE LIa6MoHbI. YKasaHHble Lwab-
NOHbI NO3BONAT BbIOAENUTL U3 NOr-gYannoB KPUTUHECKME COOBLLIEHUS, KOTOpble Npef-
CTaBNAT UHTEPEC O 06CNY>XUBAOLLEro NepcoHana.

Jor-dharnel nepnognyeckn CKaHMpyroTCs Ha NpegMeT COOTBETCTBUS TEKCTOBbIM LLa6bs10-
HaMm, 1 B cniy4ae 06Hapy>XeHUsi TakOBOr0, MPOUCXOOUT pacchbinka yBeqoMAeHns BCeM 3a-
NHTEepPeCOBaHHbIM NMLAM.

MoHuTOopuUHr channoBon cuctemMbl cepeepa

C nomouybto System Monitoring Plug-in for Hosts BO3MOXXHa opraHmaauus MOHUTOPUHra
COCTOSIHUA (panfioB M OUPEKTOPUM Ha pPasfn4HbIX BEPCUsX OrnepaLMOHHON CUCTEMbI
UNIX. Ona 3Ttoro onepatopbl OOSMKHbI OMPefesnivTb KPpUTEPUN MOHUTOPUHIa HY>XHbIX
¢harnoB U QUPEKTOPUIA, HaNpPUMep: NPEBbILLEHNE OUPEKTOPMEN YKa3aHHOro o6bema.
FoToBble Wa6noHbl MOHUTOpPUHra ansa cepsepos Dell PowerEdge

B coctaBe npogykrta AOCTYMNHbI rOTOBble WAabGOHbI MOHUTOPUHra gnsa cepsepos Dell
PowerEdge pa6oTtatowmnx nog ynpasneHnem OC Linux. YkadaHHble WabnoHbl N03BOSIS-
0T NPOBOANTL KOHTPOSIb Ha CrNeayLLmnMMmM KOMMOHEHTaMK cepeepa:

* CTaTyC NpoLeccopos;
e cTaTyC NamaATy;

e ctatyc yctpowncts PCI;

® COCTOsIHME OIOKOB NUTAHUS;

e cocTtosiHme BIOS;

® COCTOSIHME BEHTUNSATOPOB CUCTEMbI OXJTaXOEHUS;
* 3HAYEHUS AaTHNKOB TemrnepaTtyp BHyTpW Kopnyca.

System Monitoring Plug-in for Non Oracle Databases

System Monitoring Plug-in for Non Oracle Databases npeacrtaenseTr co6on rotoBoe pe-
LEeHMe A5t MOHUTOPUHIa OCTYMHOCTU, NMPOU3BOANTENBHOCTU U MHbOpMaLnn 0 KOHGU-
rypaumm gns CUCTEM yrnpasfieHns 6a3amu gaHHbIX OpYrux Npon3BoguTenen.
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HanHasa Bepcus System Monitoring Plug-in for Non Oracle Databases nogoepxusaet
MOHUTOPWHT cnepytowmnx CYB:

* |BM DB2;
¢ Microsoft SQL Server.

C nomoLupto atoro nnarvHa Enterprise Manager no3sonsieT KOMOMHUPOBATbL MOHUTOPUIHI
6a3 [aHHbIX apyrux npoudsogutenen ¢ moHutopuHrom CYB[ Oracle. 3T1o nossonser
CHU3UTb CTOMMOCTb COMPOBOXAEHUA 6a3 AaHHbIX ANA TeX opraHu3auui, KoTopble UC-
NoJIb3YIOT CMELLAaHHOE OKPYXeHMe.

AamuHucTpaTopsl, conposoxpatowme CYB[ Oracle u 6a3bl gaHHbIX Opyrnx nponsso-
antenen, Tenepb MOryT LEHTpanuM30BaHHO MPOU3BOAUTL MOHUTOPUHI MHopMauun B
koHconu ynpaenenus Grid Control, a Takxxe npoBOAMTL aHann3 NPo6aeM N HaxoauTb
NPUYUHbI X BO3HUKHOBEHMUS.

oTOBOE pewerne ana MOHUTOPUHra nokasaTtenemn OOCTYNHOCTU N NPpOn3BOOUTEJIbHOCTU

System Monitoring Plug-in for Non Oracle Databases aBTomaTu4eckun cobupaet Bce no-
KasaTenu OOoCTYMHOCTU 1 NPOU3BOAUTENBHOCTU, U CPaBHMBAET UX C NpefonpeneneHHbl-
MU MOPOroBbIMU 3HAYEHUAMU, HEMEeOSIEHHO NHPOPMUPYA aOMUHUCTPATOPOB O BCEX OT-
KIOHEHUAX. ITO NO3BONSAET agMUHUCTPaTopaM ObICTPO MonyyYaTb 3HA4YEeHUs1 nokasarte-
neun o pabote 6a3 OaHHbIX, 1 CBOEBPEMEHHO U MMOKO pearnpoBaTtb HA U3MEHMBLLUMECH
CUCTEMHble TpeboBaHUA.

System Monitoring Plug-in for Non Oracle Databases no3sonsieT co6upatb 6onee 170-
TU-nokasarenen paboTbl 6a3 AaHHbIX APYrnX NpPon3BoanTENEN, BKAOYa:

e cTaTtyc B[;

® CTaTUCTUKY MO UCMONb30BaHMIO NaMSATH;

® CTAaTUCTUKY MO UCNOJSIb30BAaHUIO 6YEPHOro KaLLa;

* CTATUCTUKY MO MUCMONb30BaHMIO MPOLEeccopa;

* MHhopmMaumo 0 Npoueccax;

* H(popMaunto 0 6NTOKMPOBKAX;

* HdhopMaLumio 13 XypHana 6a3bl gaHHbIX (alert log n events);
* HdbopMaLMIO MO pe3epBHbIM KOMUAM 6a3bl AaHHbIX;

* HGopMaLMIo No 3afaHnsAM 6a3bl AaHHbIX (jobs);

* HGhopMaLms Mo UCMOSIb30BaHUIO AMCKOBOIO NMPOCTPaHCTBA;
* riepeYeHb nosib3oBaTenien n ponen.

[ononHUTENLHO K MOHUTOPUHIY NoKasaTtenen Npon3eBoamTeNbHOCTN 6a3 AaHHbIX ApYyrnx
Npou3BOAMTENEN B peXMMe peanbHOro Bpemenun, System Monitoring Plug-in for Non
Oracle Databases coxpaHsieT Bce MHpopmaumio B penosutapum Enterprise Manager, no-
3BOSISA afMUHUCTpaTopamM MPOBOAUTbL UCTOPUYECKUIA aHanu3 3a pasfnnyHble Nepuopbl
BPEMEHU: 3a nocnegHue 24 yaca, 3a nocnegHve 7 gHen, 3a nocnegHuin mecsy,. Ha oc-
HOBe aHanuaa nosy4eHHon nHopmMaunmn, aAMMHUCTPATOPbI MOTYT BbISBNSATL TEHAEHUNN
N3MeHeHUs nokasartenen Npon3BoaUTENbBHOCTU U NaHMPOBaTb CTpaTernvyeckne 3agadu
no ynpexaeHuo npobrem B pabote 6a3 OaHHbIX.

Ha Puc.1 npvBegeH oOT4eT NO MCNOSIb30BaHMIO OMCKOBOrO MPOCTPaHCTBA CUCTEMOM
ynpaeneHusa 6azamu gaHHbix MS SQL Server.

[Onsa o6ecne4veHnsa nonHoTel aHanu3a System Monitoring Plug-in for Non Oracle Databa-
ses BKIto4YaeT B cebs Habop roTOBbIX OTHETOB, NPeACTaBALLMX CYMMapPHYIO KIHOHYEBYHO
WMHopMaLUIo O NPOM3BOAUTENBHOCTU, AOCTYMHOCTU, UCMOMb30BaHUIO PECYPCOB U napa-
MeTpax KOHurypaumu.
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Puc 1. AHanma ncrnosnb3oBaHUs1 AUCKOBOIo npocTpaHcTBa 6as3ovi gaHHbix MS SQL Server

MOHUTOPUHT 1 ynpaBnieHne cobbiTuIMU Ans 6a3 AaHHbIX

System Monitoring Plug-in for Non Oracle Databases o6ecneunBaeT NOMHOUEHHbINA MO-
HUTOPWHI W ynpaBneHne cobbiTUAMM C MOMOLLBIO KoHconu ynpasneHus Oracle Grid
Control pns npoBefeHua aBToMaTnu3aunm 1 ctaHgapTmsauumn Hanbonee TPy[OEMKNX pa-
60T.

npeAOCTaBﬂﬂIOTCﬂ cnepywouwime Krnro4eBble BOSMOXHOCTU:

* OTK/IIOYEHNE MOHUTOPMHIa B nepuodbl o6cnyxusaHua b1, Hanpumep: B MOMeEHTbI 06-
HOBJIEHUSA 060PYOOBaHUA UMM CO3LaHUA Pe3epPBHON KoMK 6a3bl AaHHbIX;

* peLleHne 3aa4qm cTaHgapTn3aumm MOHUTOPUHIA OKPY>XXEHUSA COCTOALLLErO N3 HECKOJb-
Knx 6a3 OaHHbIX, MyTEM YCTAaHOBKM OOHOr0O 06LLero Habopa METPUK NPOU3BOANTESNIBHO-
CTV ON151 BCEX 3K3EeMMJISPOB C MOMOLLbIO OOHOro LLabrioHa,

e onpepeneHue COGCTBEHHbIX MEeTPUK NPpon3BoaguUTESIbHOCTU - NO3BONIAET agMUHUCTPAa-
TOpaM onpenendTtb nokasaTtesnu, CI'IeLl,VI(pI/I‘-IHbIe Ona ncnosib3yeMblX npmnoerMﬁ;

* CO3[aHNE KOPPEKTUPYIOLLUMX OENCTBUM - NO3BONSET ONpeaensaTe NOANPorpamMmbl, Ko-
TOopble 6yayT BbINOAHATLCS B OTBET HA HACTYMNEHNe 3afaHHbIX COObITUA, COXpaHss pa-
604ee BpemMsa agMuMHUCTpaTopa, 1, No3Bossasa 6e3 ero yyactus pewuaTtb Npo6remMbl B pa-
6ote B/[;

° MpaBusia paccblkn yBeOOMEHNA, METOAbl U pacnucaHne BbIMONMHEHUS, - NO3BONAET
onpefensTb: Korga v Kak agMUHUCTPATopbl 6yayT noflyyaTb YBEAOMIIEHME O KpUTUYe-
CKMX npobnieMax ¢ NpuioXxeHusaMmn 6a3 faHHbIX, ob6ecrneymBas 6bICTPOE HaxoXaeHue
peLueHus.

KoHTponb Hag U3aMeHeHMsIMU KOHcpUurypaumm 6a3 gaHHbIX

Mony4eHve nHdopMaumm o KoHpUrypaumax 6a3 AaHHbIX 1 06 ee N3MEHEHUSX ABNSeTCA
Hanbosnee TPyOAOEMKON 3aadvyen agMUHUCTPATOPOB, U BbIMOSTHAETCS Ha eXeAHEBHOW OC-
HoBe. O6ecneyeHne 6bICTPOro 4OCTYyNa K napaMmeTpamM KoHdurypauum 6as3 gaHHbIX, aHa-
N3 UCTOPUM NX UBMEHEHWI, a TakKXe CTaHdapTu3auma KoHurypauum Mexay cmcrema-
MU, SBNSETCS KOYEBbIM (DAKTOPOM A1 peLLeHUs 3afay AMarHoCTUKK, ayamta n cooT-
BETCTBUA TPeOOBaHMAM HENpPepbIBHOCTM Bu3Heca.

System Monitoring Plug-in for Non Oracle Databases o6neryaet 311 3aga4v asTomartu-
Yyecku cobupasn getarnbHyr MHopmaunio 0 KoHpurypaumm 6a3 gaHHbIX Opyrux npous-
BOOUTENEN: NapamMeTpbl OnepaunoHHOW CUCTEMbI, MHpopMaLmaa O KnacTepax, napamMe-
Tpbl B 1 3HaveHns B peectpe OC. 3Ta MHGopMaLma cOOMpPaeTca eXxXeaHEBHO MU coxpa-
HseTca B peno3uTtapun Enterprise Manager.

Grid Control aBTOMatnyeckun oTcnexmnBaeT BCe U3BMEHEHUSI KOHUrypauumn, noMmoras aa-
MUHUCTpaTOpaM OTBETUTb Ha KITHOYEBbIE BOMPOCHI: KTO caenan U3MeHeHus, KToO OTBET-
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CTBEHHbIV 32 3T U3MEHEHUA U Koraa 3T U3MeHeHus Obinun cgenatbl. System Monitoring
Plug-in for Non Oracle Databases nossonsieT cpaBHMBaTh KOHUrypauumn 6a3 gaHHbIX U
6bICTPO HAXOAUTb Pa3NNYNA B KOHUrypaumsax. 3To NO3BONAET COoAepXaTb KOHuUrypa-
UMM 6a3bl AaHHbIX B CUHXPOHN3MPOBAHHOM COCTOSIHUM M peLlaeT npobnemy “xaoca” Ha-
CTpoeK Heckonbkux B[] B maclutabe npegnpusitus.

PacwumpeHHOoe MogenupoBaHue CepBUCOB

Monitoring Plug-in for Non Oracle Databases no3sonset paccmaTtpusaTtb 6a3bl faHHbIX OT
OPYrvx Npon3BoauTENEn Kak KOMMOHEHTbI cepBuncoB B Service Level Management Pack.

® paclunpeHHoe mMmopgennposaHMe CepBUCOB: MO3BOJSIAET OTO6pa)KaTb 6a3bl JaHHbIX Ha
COOTBETCTBYHOLLNE 6u3Hec CepBUCHI;

® MoJIHOTa TOMOJIOrMn CepBUCOB. MO3BONIAET BKIHOYATb 6asbl gaHHbIX Kak oThesibHble
KOMIOHEHTbI CepBUCa,

* aHanNM3 Ha UCTOYHUK OTKasza: MNo3BOSSET MAEHTUUUMPOBATEL NN, HA0OOPOT, UCKIO-
yuTb BI], M3 BO3MOXHbIX NCTOYHMKOB OTKa3a cepBuca.
System Monitoring Plug-in for Non Oracle Middleware

System Monitoring Plug-in for Non Oracle Middleware npefgocrasnsieT 3aka34mnkam BO3-
MOXXHOCTb OCYLLECTBIATb MOHUTOPWHI U yrpaBneHne npomMexyToyHbiM 10, B ToM yncne
N CepBepoB NMPUIIOXEHUI, OPYrUX NPoOn3BoauTenen.

HanHasa Bepcma System Monitoring Plug-in for Non Oracle Middleware nognepxusaet
MOHWUTOPUHI creaytoLlero npomexytoyHoro MO:

* BEA WebLogic

* IBM WebSphere

¢ Microsoft Active Directory

e Microsoft .NET

* Microsoft Internet Information Services (lIS)
* Microsoft ISA Server

* Microsoft Commerce Server

* Microsoft BizTalk Server

C nomotubto System Monitoring Plug-in for Non Oracle Middleware nonb3osatenu nony-
4aloT Te Xe camble 6oratble BO3MOXHOCTU, UMetoLLMECs A5 agMUHUCTPUPOBaHKSA Npu-
noxenun Oracle B cpene Enterprise Manager, ons npomexyTtodHoro MO gpyrux npons-
BOAMTENEN: NaHEeNM ynpaBfieHUsa cepBucamMm, NaHenu ynpasiieHns CUCTEMHbIMU KOMMO-
HeHTamu, MPOCMOTP TOMOSOMMN CEPBUCOB KOTOPbIE B KAYECTBE KOMMNOHEHTOB UCMOSb3Y-
0T CepBepPbI MPUNTOXEHWUIA.

YKasaHHbI NoakoYaeMbli MOAy b NpennaraeT 3aKoHYeHHOe, CHUXAatoLLIee CTOMMOCTb
COMPOBOXAEHNSA N NErkoe B UCMONb30BaHWe peLleHre, AN KOHTPOMsS Hag Npou3Boau-
TENbHOCTLIO CEPBEPOB NMPUNOXEHWUIA U YNPaBNEeHUs UX MHADPACTPYKTYPOA.

YnpaBneHue nponssoguTenbHocTbio MO npomeXxyTo4yHoro cnos

System Monitoring Plug-in for Non Oracle Middleware no3sonseTr o6cnyxuaroLlemy
nepcoHany 6bICTPO HaxOA4UTb M pewaTtb Npo6riemMbl B MPON3BOAUTENBHOCTU NPOMEXY-
To4HOro MO n cepBepoB NPUNOXKEHWUIA.

PeanbHbIn MOHUTOPUHI U OMarHoCTukKa npo6neM B Npon3BOoanTESIbHOCTU, KOTOpPbIE UC-
MbITbIBAIOT B CBOEM paGOTe C NpunoXeHnamMmmn KoHe4vHble noJjib3oBartesnn, OOCTUrarTca C
NOMOLLbIO criefyrLnx BO3MOXXHOCTEN:
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* MOHUTOPVIHI aKTUBHOCTU KOHEYHbIX NOfb3oBaTesier Npy BbINOSIHEHNUN KOHKPETHbIX 6U3-
Hec-onepauui B NPUIOXeHUn (Hanpumep: oTobpaxkeHne popMbl BBOAA, COXpaHeHue
OaHHbIX dopMbl BBOAA U T.4.);

®* UaMepeHmne MeTpukK npomn3BoanTesibHOCTU OTAesIbHbIX KOMIMOHEHTOB MPUITOXXEeHUA, 3a-
JaHne noporoBbIX 3HaYeHUn Onsa aTnX MEeTPUK U BbidBJIEHNE KOMIMOHEHTOB, ABJIAIOLLNX-
CA Y3KUM MEeCTOM C TOYKN 3PEHUNA NMPON3BOONTESIbHOCTH;

* cornocTaBsrieHne npo6remM MpPon3BOAUTENBHOCTU C MpPefoCcTaBAeMbIMU  cepBepamu
NPUIIOXEHUI METPUKaAMMN.

MOHUTOPUHI NPOU3BOAUTESNILHOCTU KaXKA0ro KOHe4YHOro nosib3oBaTesns

MpepoctaBnaeTcd BO3MOXHOCTb MOHUTOPUHIra MNPOU3BOAMTENBHOCTU OnpenesneHHbIX
OENCTBUIA, KOTOPbIE OCYLLECTBISIET MOfb3oBaTesb C NPUIoXeHneM. 1o obecrneynsaeT
YBEPEHHOCTb B TOM, YTO KITHOYEBbLIE MOSb30BaTENM MONyYaloT ajeKBaTHOe BpeMsi OTKIU-
Ka npu paboTe C NpUNoXeHNeM.

Ha Pwuc.1 npmueegeH OoT4eT C yKa3aHnemMm BpPEMEHU OTKIMKa HECKOJIbKUX Web-CTpaHVILl
NPUINOXEeHUA.

Wi

[

Puc.1 MoHUTOPUHI npon3BoanTESIbHOCTN OTOBPpaxeHus1 web-cTpaHuLbl UCMOTb3YeMOo
KOHEYHbIM M0JIb30BaTesiemM

YnpaBneHue npomexyTto4yHsim MO

MO NpoMeXyTo4HOro Cfos, B TOM YKUCIe U cepBepa NPUIOXKXeHNA Opyrux npomssogute-
neu, NpenocTaBnsalT COOCTBEHHbIE CPEACTBA MOHUTOPUHIAa U ynpasrneHus. [nsa co3pa-
HUA yHUpMUMpoBaHHOW cpefdbl MOHUTOpUHra System Monitoring Plug-in for Non Oracle
Middleware nHTerpupyeTcsa ¢ aTUMK cpefcTeamu. B pesynbtarte CHUXaeTcss CTOMMOCTb
COMpPOBOXAEHMA AR TEX 3aKa34MKOB, KOTOPbIE COBMECTHO € npogyktamu Oracle Takxe
ncnonb3ytoT 1 MO NPOMEXYTOYHOro Cnost OT APYrMx NPOU3BOOUTENEN.

3a cYeT co3haHns YHUPULMPOBAHHON N CTaHOAPTHOW cpefbl aAMUHUCTPUPOBaHNS 6a-
3amun gaHHbIx Oracle n npomexyTo4HbiM MO gpyrux mvpm, Takxke 3Ha4YUTENBHO CHMXA-
eTcs BpemMsa Heobxoaumoe ANt 06y4eHns agMUHUCTPaTopPOB.

BCTpoeHHaﬂ cuctemMa ynpasneHusa COO6bITUAMMU

Mpo6nembl C QOCTYMHOCTLIO U MPOU3BOANTENBHOCTLIO MPUNOXEHUA BO3HUKAIOT U3-3a
Npo6sieM C KakMM-1IM60 KOMMOHEHTOM TEXHONOrM4ecKoro creka. [1oaTomy HenpepbiBs-
HbIA N aKTUBHbIN MOHUTOPUHI 3a KoMroHeHTamu UT-nHdpacTpyKTypsbl, ABAETCA KpU-
TUYECKM BaXHbIM Ans o6ecrne4veHns JOCTYNHOCTU U MPOU3BOAUTENBHOCTU MPUIIOXe-
HUNA.

System Monitoring Plug-in for Non Oracle Middleware o6ecneunBaetT MOHUTOPUHI U
ynpasrieHne CoObITUAMU ANA MPUITOXEHNIA MPOMEXYTOYHOIO YPOBHS:

* Oracle Enterprise Manager MoxeT 6bITb HACTPOEH Ha BbINOSIHEHWE KOPPEKTUPYIOLLIMX
[OENCTBUI, BbIMOJSTHAEMbIX B OTBET Ha HACTYMeHne cobbITUA UMK CUrHana B npuioxe-
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HWK, - 3TO NO3BONSET YMEHbLUUTL PaboTy aAMUHUCTPATOPa U MUHUMU3UPYET KONMYe-
CTBO 4€JI0BEYECKUX OLLMOOK, a TaKKe YMEHbLUAET NepUos YCTpaHeHns Npobremsi;

e Oracle Enterprise Manager npegnaraet wabnoHbl onsa ctTaHgapTM3auum MOHUTOPUHSA,
KOTOpble BKNO4YaIOT B ce65 HA60P METPUK, MOPOroBble 3Ha4YeHUs nokasaresnen Npons-
BOOUTENIBHOCTU U KOPPEKTUPYIOLLME BO3OENCTBUSA, - 3TU LLAGNOHbI MOTYT ObITh NpUMe-
HEHbl K MHOTUM MPUIOXEHUAM;

* aAMVHUCTPATOPbI MOryT HacTpamBaTtb MpaBuia CO34aHUs YBEeOOMJIEHUA N MeTOfbl
co3faHns yBedOMIIEHUI, OANs unbTpaynmn Tex cobbITUN, KOTOPble NPeacTaBnAtoT UH-
Tepec;

* METPUKM MPOU3BOAUTENIBHOCTM COXpaHsTCs B peno3utapun B, n mMoryT 6bITb MC-
Nonb30BaHbI 4151 UICTOPUYECKOrO aHanmn3a, BbISBIIEHNS 3aKOHOMEPHOCTEN U HACTPOIKM
NPOU3BOANTENBHOCTU MPUOXEHWIA.

MoHuTOopuHr cepBepoB npunoxeHun J2EE

System Monitoring Plug-in for Non Oracle Middleware npegocraBnsieT agMMHUCTpaTo-
pamM Habop roToBbIX OTHETOB AN MOHUTOPWUHIa CEPBEPOB NpunoxeHunn Java2 Enterprise
Edition [J2EE]. QuarHocTnyeckune oT4eThbl BKOYAKOT B Ce65 NepeyeHb KOMMOHEHTOB, KO-
TOpble BbI3biBat0 MaKCUMasbHYHO 3arpy3Ky pecypcoB: NPUIOXKEHUS, CepPBETbI U KOMMO-
HeHTbl EJB. OTK 0TYETbI MOMYT CTPOUTLCA Kak Ha OCHOBE TEKYLLMX AaHHbIX, TaK U Ha OC-
HOBE NUCTOPUYECKUX OAHHbIX.

AHanna Takon OTYETHOCTU MO3BOSISIET YCTAHOBUTL CBA3b MEXY nokasatesnsamn npons-
BOOUTENBHOCTU MPUMOXEHUN U nokKasaTenamm npou3BOAUTENTbLHOCTU COOTBETCTBYHOLLMX
KOMIMOHEHTOB CepBEPOB NPUNoXeHUn. B 60nbLUMX cuctemax, 3T OT4EThI MoMoratoT aj-
MUHUCTPaTopaM ONTUMAasIbHO pacrnpefensaTb pecypchl Ansa obecneveHnss MmakcmarnsHom
npovzsoanTenbHoCcTN J2EE-npunoxeHunn.

System Monitoring Plug-in for Network Devices

B coBpemMeHHOM Mupe, B CBA3U C LUMPOKMM UCMoNb3oBaHMeM cetn NHTepHeT, UT-oT-
[enbl 04eHb UHTEHCMBHO MUCMOMb3YIOT 3alUMUTHbIE ceTeBble 3KpaHbl (firewalls) ons 3awm-
Tbl CBOMX MPUSIOXKEHNA OT aTak XakepoB M obecrnevyeHns 6e30nacHocT 6usHeca. 3a-
LWTHbIE 3KpaHbl, 06ecrneynsasi NEPBYIO JIMHUIO 3aLLUTbI OT CETEBbLIX atak, npeacrasns-
0T COO0N KPUTUYHBLIA KOMMOHEHT UT-nMHpacTyKTypbl, KOTOPLIN HY>XOaeTcs B COMpo-
BOXJEHMM CO CTOPOHbI agMUHUCTPATOPOB, AN o6ecneyeHns 4OCTYNHOCTU U NPOU3BO-
ONTENBHOCTU BU3HEC-NPUTOXEHWUN.

System Monitoring Plug-in for Network Devices - 3To 3aKkOHYeHHOe peLleHne ans obec-
neYyeHns MOHUTOPUHra NPOU3BOAUTENBHOCTU, OOCTYMHOCTU U ynpaBneHns KoHurypa-
LUMen ceteBOro NporpaMmMHOro o6ecneyeHns, Takoro Kak 3almTHble 3kpaHbl 1 0O 6a-
NaHCUPOBKK Tpadumka.

HanHas sBepcusa System Monitoring Plug-in for Network Devices nopaepxvuBaeT MOHUTO-
PUHI cCnegyroLmx CUCTEM:

e 5 Load Balancers,
e Juniper Netscreen Firewall,
¢ Check Point Firewall.

C nomousto System Monitoring Plug-in for Network Devices, KOMOUHUPYS MOHUTOPUHT
ceteBoro MO ¢ 6oraTbiMyM BO3MOXHOCTAMM MO ynpasfieHunio npunoxeHnamm Oracle, Grid
Control 3Ha4YMTENBbHO CHWMXAET CTOMMOCTb U CIOXHOCTb COMPOBOXAEHUS MPUIOXKEHWUNA,
AN cBoen paboTbl ucnonbayoLwmx ceteroe MO n texHonorun Oracle. AGMUHUCTPaTOPbI
NPUIOXEHU TeNEPb MOMYT KOHCONMMANPOBATb BCKO MHPOPMALNIO MOHUTOPUHIA B KOHCO-
nv ynpasnexusa Grid Control, a Takxxe mogenvpoBaTb U NpocMaTpuBaTtb CTPYKTYpY npu-
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knagHbix cuctem. CeTeBble aAMUHUCTPATOPbLI MOTYT NPOBOAUTE MOHUTOPUHI U AeTarb-
HbI aHanuM3 KoHgurypauumn cetesoro O, n 6bICTPO peLwlaTb Npo6remMsl C NPon3Boan-
TENbHOCTBIO CEPBUCOB Y KOHEYHbIX MOsb30BaTesNen, 1 ObicTpee pearnpoBartb Ha NoTpeos-
HOCTK Bu3Heca.

FoTOBOE peLleHne Ast MOHUTOPUHIa AOCTYMHOCTU U NPOU3BOAUTENBHOCTU B PEXMME pe-
aslbHOro BPEMEHM

System Monitoring Plug-in for Network Devices aBTomaTtnyecku cobnpaeT NosHbIn Habop
METPUK MPOM3BOAUTENILHOCTU U OOCTYMHOCTU, CPpaBHMBAET UX C npepornpenesnieHHbIMn
NMOPOroBbIMU 3HAYEHUAMU, U HEMEANIEHHO MH(POPMUPYET agMUHUCTPATOPOB O BCEX OT-
KNOHeHMAX. OTO MO3BOMAET 06CNyXMBaloLLEeMy nepcoHany onepatMBHO U FMOKO Ha-
cTpamBaTb cuctemHoe O B COOTBETCTBUM C TPEOOBAHUAMU CUCTEMHOIO OKPY>XXEHUS.

System Monitoring Plug-in for Network Devices cobupaeT cBbiie 150 MeTpuK paboTbl ceTe-
Boro cuctemHoro MO, BKoYasa Takme KIo4eBble MHONKATOPbI MPOU3BOANTENBHOCTM Kak:

* COCTOsIHNE ceTeBoro cuctemHoro Mo;
* YPOBEHb UCMONb30BAHUS NMPOLIECCOPOB 1 ONepaTUBHOM NaMsaTy;
* CTATUCTMKA MO CECCUsM;

e cTaTUCTMKA NO TpaduKy (BKNOHAA MHAOPMALMIO NO BXOAALLLEMY, UCXOOALLEMY, NPUHS-
TOMY U OTBEPrHyToMy o6bemMam Tpadukay);

® COCTOsIHME CETEBbIX MHTEPKPENCOB;
* LLIMPMHA MOSIOChI MPOMYCKaHUSA KaHanoB.

B nononHeHne K MOHUTOPUHIY METPUK NPON3BOANTESNIBHOCTM CETEBOro cuctemHoro MO B
pexume peanbHoro BpemeHn, Grid Control Takxxe coxpaHseT aTy MHopmauuio B peno-
3utapuu Enterprise Manager, nossonsa agMuHucTpaTopam npoBoanTb aHanma npon3eo-
OUTENbHOCTN B UCTOPMYECKOM paspese (3a nocnegHue 24 vaca, 3a nocnegHue 7 gHewn,
3a nocnegHue 31 geHb). AHanNU3 UCTOPUYECKUX OTHETOB W BbISBNEHWE TEHOAEHUUA M
3aKoHOMepHocCTer B paboTe ceteBoro MO nomoraeT peluaTb cTpaternyeckme 3agadv no
ero o06Cny>X1BaHuo.
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Puc. 1 CymmapHas cratuctuka ro paéote cetesoro 10
(Ha npumepe Check Point Firewall)

Ha Puc.1 npuBegeH oT4eT ¢ 0TO6paxeHMeM CyMMapHbIX UTOFOBbIX 3HAYEHUI NoKasa-
Tenen Npon3BoANTENBHOCTU CETEBOrO 3alnTHOro akpaHa Check Point Firewall.
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MoLHble Bo3mMoxHocTu Grid Control N0 MOHUTOPUHIY U yNpaBfeHWo COObLITUAMU K
ynpaeneHuio ceteBbiM 10

System Monitoring Plug-in for Network Devices ycunusaeT mowb Grid Control no MoHu-
TOPUHIY U YNpaBfeHntio cobbITUAMKM, pacnpocTpaHss ee Ha ceteBoe MO, n obecnevnsas
CTaHpapTM3auuio, aBToMaTnsauuo U CTUsb yrnpasieHnsa “oanH-K-MHOMMM”.

O6ecneuyunBaloTcsa cnepytowime Kno4YeBble BO3MOXHOCTU:

b HaCTpOﬁKa aBTOMaATUYECKOro OTKNK4YeHUA MOHUTOPUHIa B nepurodbl OﬁCJ'Iy)KMBaHVIFl,
Hanpmmep: B MOMEHTDI OBGHOBNEHUS annapaTtHoro obecneYveHus;

* CTaHOapTM3aumsi MOHUTOPUHIa HECKOJSTbKMX CETEBbIX CUCTEMHbIX NMPUTOXEHWUN, NyTEM
YCTaHOBKWN OAHOro obLuero Habopa METPUK NPON3BOAUTENBHOCTM C MOMOLLIbIO OOHOMO
LabnoHa,

* onpefeneHne CO6CTBEHHbIX METPUK NMPOU3BOAUTENIBHOCTU - NO3BONAET aAMUHUCTPA-
TopaMm onpenensaTb nokasatenu, cneunduyHble Ana NPUKIagHoOro OKPYXeHUs npep-
npuaTus;

°* co3[jaHMe KOPPEKTUPYIOLLNX OEACTBUIM - NO3BONAET ONPEAENnsATb NOANPOrpamMMbl, KO-
Topble 6yayT BbINOMHATLCS B OTBET HA HACTYMNJIEHNE 3afaHHbIX COObITUIA, COXpPaHss pa-
6o4ee BpemMs aAMUHMUCTPaTOpa 1, NO3BONIsAS 6e3 ero y4acTus peluatb NpobremMsbl B pa-
6oT1e ceteBoro [10;

* onpegeneHne npasus paccbiikn yBeaoMSIEHUI, METOOO0B M pacnucaHuin - no3songeT
yKasaTtb: Koraa u Kak agMUHUCTpaTopbl 6yayT nonyyarb yBeAOMSIEHUE O KPUTUHECKUX
npo6nemax B pa6ote cetesoro 0.

System Monitoring Plug-in for Storage

System Monitoring Plug-in for Storage npeacrtaenseT co6on NogknoyaemMbln Mogyb Ang
Enterprise Manager, n o6ecrneunBaeT BCceoobeMIoLLEe peLLeHne O MOHUTOPUHra fo-
CTYMNHOCTW, NPOU3BOAMTENBHOCTU U NapamMeTpoB KOHUrypauumn ans pasgensemblx ce-
TeBbIX YCTPOUCTB XpaHeHus (storage devices).

HaHHas Bepcus System Monitoring Plug-in for Storage nogaepXxnBaeT MOHUTOPUHT crie-
AYOLNX CeTEeBbIX YCTPOMCTB XPaHEHWS:

e NetApp Filer;
* EMC NS Series NAS.

KOMGUWHMPYS MOHUTOPUHI CETEBbIX YCTPOMCTB XPaHEeHUsi, C 60raTtbiMm BO3MOXHOCTAMM
no ynpasnexuto npunoxeHunsamu Oracle, Grid Control 3Ha4nTENbEHO CHUXaEeT CTOMMOCTb
N CNOXHOCTb COMPOBOXAEHUSA MPUNOXEHUA, COBMECTHO MCMOMb3YIOLNX YCTPOMCTBA
XpaHeHusa n TexHonorum Oracle.

FoToBoOe pelueHue ans c6opa NnokasaTenen JOCTYNHOCTU M NPOU3BOAUTESNIBHOCTHU

System Monitoring Plug-in for Storage aBTomatn4eckn cobmpaeT METPUKM NPON3BOLM-
TeNbHOCTN U JOCTYNHOCTU O paboTe pasgensemMbiX YCTPOMCTB XpPaHEHUS; N NO3BONAET
onpefensitb NOPOroBble 3HA4YEHUS ANA 3TUX METPUK, NPU MPEBbILLEHUM KOTOPbIX cO3aa-
IOTCA COOOLLEHMS, MHDOPMUPYIOLLME aAMUHUCTPATOPOB O MOObIX HApYyLLUEeHUsX B pabo-
TE YCTPOUCTB.

B Habop cobupaemon uHopmauum  BKAYeHO 6oree  70-TM  MeTpUK
NPOM3BOOANTENBHOCTU, BKIOYaA CNeayoLlmne KnoYesble MHANKaTopbI:

® COCTOSIHME YCTPONCTBA XPaHEHUS;
* CTaTUCTMKA MO NMepemMeLLeHNIO AaHHbIX;
e ctratuctmka no padote Network File System [NFS];
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* paaMep 1 UCMoNb30BaHWE NPOCTpaHCTBa Ans (oansioBon CUCTEMBI;

* HghopmMaumsa o pasgenax (volumes).

B pononHeHne K MOHUTOPUHIY nokasaTenen Nnpon3BOAUTENBHOCTU B PEXMME pearnbHOro
BPEMEHU, TakXe NPOoM3BOAUTCS COXpPaHEeHWe 3Ton nHdopmMauun B penosutapum Enter-
prise Manager. 3T0 no3sonseT agMUHUCTpaTopam MNPOU3BOAUTL aHanna npous3Boau-
TeNbHOCTN B UCTOPUYECKOM pa3pese (3a nocnegHue 24 yaca, 3a nocnegHve 7 gHen, 3a
nocnegHue 31 OeHb), W, COOTBETCTBEHHO, HaxoAUTb 3aKOHOMEpPHOCTU B paboTe
YCTPOWCTB XpaHeHUs 1 NpUHMMaTb Heo6XoONMbIE PeLUEHUS.

System Monitoring Plug-in for Storage Bknto4vaeT B cebs1 60n1ee [ecaTn roToBbIX OTHETOB,
KOTOpble NPeACcTaBsaOT UTOrOBYIO MHAPOPMALMIO O AOCTYMHOCTU, NPOU3BOAUTENIBHOCTH,
MHTEHCUBHOCTM MUCMONb30BaHMA U NapaMeTpax KoOHpurypaumm. YKkasaHHble oT4eTbl fer-
KO JOCTYnHbI B KOHconu ynpaeneHus Grid Control n n3 Information Publisher (noacucre-
Ma chopmupoBaHus ot4eToB Enterprise Manager) o6ecneunBas agMMHUCTPATOPOB BO3-
MOXXHOCTAMU HACTPOWKN OTHETOB MOL COOCTBEHHbLIE MOTPEGHOCTM.

Ha Puc. 1 npuBegeH OTYET NO MOHUTOPWUHIY MCMOJSIb30BaHUA (DaAWSIOBbIX CUCTEM Ha
ycTponcTtee xpaHeHns EMC Celerra

Puc 1. Otuer o haninoBbix cucrtemax yctpovictea xpaHeHnss EMC Celerra

MoLuHble BO3MOXXHOCTU MO MOHUTOPUHIY U YNPaBAEHUIO COGbITUSIMM YCTPOUCTB
XpaHeHusi

System Monitoring Plug-in for Storage paclumpsieT BO3MOXHOCTU MO MOHUTOPUHTY U
ynpaBneHunto cobbiTnamm koHconu Grid Control ans ceTeBbIX YCTPONCTB XPaHEeHUS.

MpepocTaBngalOTCA cneayroLlime KnoyeBble BO3SMOXHOCTMU:

* HACTpoMKa aBTOMATUYECKOrO OTKIHOYEHUS MOHUTOPMHIa B Mepuopabl 06CNyXMBaHMS,
Hanpumep: B MOMEHTbI MPOBEAEHUSI M3MEHEHWIA annapaTHbIX UK NPOrpaMMHbIX KOM-
NMOHEHTOB;

* CTaHAapTM3aumst MOHUTOPUHIa HECKOSbKUX pa3fensieMblX YCTPONCTB XpaHeHUs, nyTem
YCTaHOBKW OOHOro obLero Habopa MeTpUK NMPOU3BOAUTENBHOCTU Ans BCEX YCTPOUCTB
C NOMOLLIbIO OQHOro LwabnoHa,

® onpepenexHne COBCTBEHHbIX MEeTPUK npon3BoanTesibHOCTK - NO3BONAET aAMUHUCTPA-
TOpaM onpependatb nokasartesu, CI'IeLl,I/I(bVI‘-IHbIe Ona nNpuKknagHoro okKpy>XeHua npen-
NPUATUA;

* CO3[aHNE KOPPEKTUPYIOLLMX OENCTBUM - NO3BONSET ONpeaensaTe NOANporpamMmbl, Ko-
TOopble 6yAyT BbINOHATLCS B OTBET HA HACTYMNEHNe 3afaHHbIX COObITUA, COXpaHss pa-
604ee BpeMsi aAMUHUCTpaTopa U1, NO3BOSAA 6€3 ero yyactus peluarb NpobiemMsl B pa-
60Te YCTPOUCTB XpaHEeHUs;

* ripaBuia paccbk1 yBefoMeHu, METOAbl U pacnnucaHne BbINONHEHUS, - MO3BOSSET
onpefensTb: KOrga v Kak agMuHUCTpaTopbl 6yayT nonyyarb yBeJOMIIEHNE O KpUTUYe-
CKux npobrnemax B paboTe yCTPOMCTB XpaHeHus.
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KoHTponb Hap M3MeHeHUsIMU KOHpUrypaumum yCTpoOMCTB XpaHEHUs!

CnexeHuve 3a KOHUrypaumsaMm YCTPOUCTB XPaHEHUSA U 06 ee U3MEHEHUAX ABMSETCH Ha-
noonee TpygoeMKon 3agadven afMUHUCTPATOPOB, U BbIMOSHAETCH Ha eXeOHEBHOW OCHO-
Be. Ob6ecneveHre 6bICTPOro OoCTyna K napaMmeTpam KoHdurypauum, aHanma UcTopum mx
U3MEHEHUI, a TakXe CTaHOapTU3aunsa HaCTPOEK MeXy YCTPOMCTBaMU, ABMSETCS KIHO-
YeBbIM (PAKTOPOM [J19 PELUeHMs 3a0ay AMarHoCTUKK, ayamTa U COOTBETCTBUSA TpeboBa-
HUSAM HenpepbIBHOCTN 6M3Heca.

System Monitoring Plug-in for Non Oracle Storage o6ner4aet aTn 3aga4v aBTomaTu-
Yyecku cobupasn geTtanbHy MHPOPMaLMIO O KOH(PUrypaLumMm yCTPOUCTB XpaHeHus. J1a
MHbopMauua cobupaeTcs exenHeBHO U coxpaHsaeTcs B peno3utapun Enterprise Ma-
nager.

ABTOMaTUYECKM OTCIIEXMBAIOTCA BCE U3MEHEHMUSI KOHPUrypaLmm, BKoYas: napamMeTpsbl
LVCKOBbIX Fpynn, napaMeTpbl AMCKOB M NapaMeTpbl ynpaBnstowen paboyein ctaHumm.
3710 nomoraeT agMUHUCTPaTopam B6bICTPO ONpenenuTb: Koraa U KeM U3MEHEeHUst GbInn
CAenaHbl.

System Monitoring Plug-in for Storage no3sonseT cpaBHMBaTb KOHUIYpaLMU HECKOSb-
KMX YCTPONCTB XpaHeHUs 1 ObICTPO HAaXOAUTb Pasnuyng B napaMeTpax HacTPOWMKKU. ITO
No3BOJSIAET ONpPefenunTb: NoYemMy YCTPOMCTBA XPaHEeHUs, KOTopble OOMKHbI ObiTb NAEH-
TWUYHBI MO HACTPOWKaM, UMEIOT pasdHble KOHJUrypauuu.
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6. CYB/]] peanbHoro spemeHu TimesTen
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TimesTen In-Memory Database

Oracle TimesTen - aTo penaunoHHan CYB[, ontumnaupoBaHHas ana paboTbl ¢ onepa-
TUBHOM NamATbo. OHa ob6ecneynBaeT NPUIOXEHUAM BO3MOXHOCTb MIHOBEHHOIO pearu-
POBaHWA N OYEHb BbICOKYHO CKOPOCTb 06pabOoTKU AaHHbIX, HEO6XOAMMbIE COBPEMEHHBLIM
npegnpuaTUaM 1 oTpacnsaMm, padoTalLlMM B peanbHOM BPEMEHU (TeNneKOMMYyHUKauum,
PbIHKM LEHHbIX 6ymar, cuctembl 060poHbl U T. n.). CYB Oracle TimesTen pa6oTaeTt ¢
OaHHbIMW, KOTOPbIE MOSIHOCTLIO pa3MeLLanTcs B (PU3NYECKON NaMaTH.

CpaBHeHune TimesTen 1 06bI4YHOWN 6a3bl AaHHbIX

Bo MHornx otHowweHuax TimesTen noxox Ha apyrue cuctembl RDBMS, noatomy 3Ha4u-
TenbHas 4YacTb ero nHTepenca n agMUHUCTPUPOBAHME MOTYT OKa3aTbCs 3HaKOMbIMU. B
cpaBHeHun TimesTen ¢ 06bl4HBIMKU cucTemamn RDBMS ecTb MHOro Kno4eBbIX pasnu-
YW, KOTOpble WIIIOCTPUPYIOT, Kak TimesTen gocTuraet MHOMOKpPaTHOro MOBbILLIEHUS
NPOV3BOANTESNBHOCTU MO CPABHEHWUIO C €r0 ANCKOBLIMU KONNeramu.

OcHoeHoe otnunyme TimesTen 3akntoyaeTca B ToM, 4To TimesTen cnpoekTupoBaH Ans
paboTbl C AaHHbIMU, LIESIMKOM PacrofioXXeHHbIMU B ornepaTtmBHoM namatu. B TimesTen
OTCYTCTBYET TaKOM BaXHbI KOMMOHEHT 06bl4HbIX CYB/[, Kak 6ydepHbI K3LLI.

Bornbwasga Yyacte paboThl, KOTOpasa genaetca 06bIYHON, ONTUMU3UPOBAHHOMW Ans paboThl C
anckom RDBMS, nponssBoguTcs B NPeAnosioKEHUM, YTO AaHHbIE U3HAYabHO pa3mella-
IOTCA Ha gucke. AnropuTMbl ONTUMKU3aLUnK, ynpaesneHne 6ydepHsIM MysioM U MeTogpl No-
nckKa rno nHpgekcam paspaboTaHbl Ha 3TOM (pyHOAMEHTANIbHOM MPEeanoIoXKEHUN.

Haxe korpa RDBMS koHurypupyeTcs Tak, 4Tobbl AepXaTb BCe CBOU AaHHbIe B onepa-
TMBHOW MaMmsTun, ero Npon3BOAUTENIbBHOCTU CUJTbHO MELLAKT ry60oKO 3asroXeHHbIe COo-
rnaweHns o AMCKOBOM pa3MeLLeHUn OaHHbIX. ITU CornalleHns He MOryT ObITb NIerko ua-
MEHeHbI, MOTOMY YTO OHM XECTKO 3aKOAMpOBaHbl U 3aTparmsaroT MHOrMe acnekTol pabo-
Tl CYB[ (MHOeKcauuio, Normky o6paboTkm, ONTUMU3aLMIoO 3anpocoB, MEXaHU3Mbl [0-
cTyna u T fo).

TimesTen Xe, CO CBOEN CTOPOHbI, pa3paboTaH B NPeanosioXKeHNN, YTO OaHHbIe HaXOoOAT-
Csl B OnepaTUBHOM namsTh, 1 NO3TOMY OH MOXET BblbpaTb 60nee npsamMble MapLIpyTbl K
JaHHbIM, COKpallas BpeMs NoMcKa AaHHbIX W ynpoLlasi Kak ero anroputm, Tak u CTpyK-
TYPY OaHHbIX.

Korga cHumaeTcs npegnonoXeHue 0 HaXOXAEHUU AaHHbIX Ha OUCKE, CMOXHOCTb CyLLe-
CTBEHHO YMeHbLUaeTcs. Y1MCcno MalUvHHBLIX WHCTPYKUMI NajaeT, no KpamHenh mepe, Ha
NOpsQoK, ncyesaeT ynpasnieHne 6ydepHbIM MysioM, HET Heo6XOAMMOCTU B AOMOSHU-
TeNbHbIX KOMUAX OaHHbIX, CTPaHWLbl MHOEKCOB CXUMAIOTCH, U UX CTPYKTypa ynpoLuaeT-
cA. Korga HaxoxpeHve OaHHbIX B NamsaTh ABMASETCA OCHOBOMONAaratLwmM, KOHCTPYKLMS
CTaHOBUTCA 6oMee NPOCToNn, 6o5ee U3ALLHON, 6051ee KOMNaKTHON, U 3anpocChl BbIMOSHA-
toTCcA ObICTPEE.

CranpaptHblie ODBC/JDBC uHTepcpencol

TimesTen nogaepxusaetr ODBC Bepcumn 2.5 n JDBC Bepcun 1.2. B oTnn4yme oT MHOrmnx
OpYrux cuctem 6a3 AaHHbIX, rae nogaepXxka nporpammHbix nHtepdericos ODBC w/unu
JDBC peanuaoaHa “nosepx” pogHoro (native) untepderica Cyb[, ODBC n JDBC sB-
NIF0TCA UCKOHHO NpUcyLwmMn nHtepdencamm TimesTen, KOTopble paboTatoT Henocpen-
CTBEHHO C MexaHM3MOM 6a3bl AaHHbIX. TimesTen nogoepxuneaet Bepcun atux ODBC n
JDBC, KOTOpbI€ 1 MOMHOCTLIO COOTBETCTBYHOT CTaHAapTaM, U HACTPOEHbI HA MakcUMarsib-
HYIO MPON3BOAMTENBHOCTL B cpefe TimesTen.
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Moppepxka SQL

TimesTen nogaepXuBaeT LUMPOKUIA Ananas3oH PyHKLMOHasIbHbIX BO3MOXHOCTen SQL-
92, Tak Xe kak n pacwmpenHnsa SQL, 4TO6bl yNpOCTUTb KOHAUIypaumuo 1 yrnpaseHue
crneuuanbHbIMWU BO3MOXHOCTAMM, Kak Hanpumep, pennvkauus, K3LWMpoBaHue OaHHbIX
Oracle Database n maTepunannaoBaHHble NpeacTaBneHus.

MHorononb3oBaTeNbCKUA KOHKYPEHTHbLIW AOCTYnN

MHorune owm604HO nonararoT, 4To 6a3bl AaHHbIX, LENMKOM pacrnonararLmecs B onepa-
TUBHOW NamsATN, MOTYT UCMOMb30BaTbCH TONbKO OAHOMOMb30BaTENIbCKUMU MPUIOXKEHUS-
MW 1 FPO3AT NoTeper JaHHbIX Npu oTkasax cepsepa. Hn ogHO U3 3TUX yTBEPXAEHWU He
oTHocuteca kK CYB[ Oracle TimesTen. LUnpoko pacrnpocTpaHeHbl MHOrOMoib30BaTesib-
CKMEe N MHOrOMNOTOYHbIE MPUMIOXEHUS, UCMOSb3YIOLLME GITIOKMPOBKY Ha YPOBHE CTPOK C
naonsaumen TpaHsakumi READ COMMITTED (4TeHue Tonbko 3adhMKCMPOBaHHbIX OaH-
Hbix) unn REPEATABLE READ (Bocnpou3sBogumoe YTeHue). KOH(AKTbI 6510KMPOBOK
MeXay CHUTbIBAOLLMMK U 3annCbiBaOLLMMKN NpoLeccamMmn YyCTPaHATCS 3a CHET BEPCU-
OHHOCTM 3anucewn npu cTabunbHOM BPEMEHM OTKIINKA N BbICOKUX YPOBHAX KOHKYPEHTHO-
ro goctyna.

Pacnpep,eneHHble TPpaH3aKUuun

TimesTen nogoepXxuBaeT pacrnpeferieHHble TpaH3akunn Yyepes nHtepdencel JTA n XA.
OTn cTaHdapTHble NHTepdEeNChbl NO3BONAIOT TimesTen B3aMMoOencTBOBaTb C MEHeXe-
pamu TpaH3akuun (transaction managers) B cpegax o06paboTku pacnpenefneHHbIX TpaH-
3akumin (DTP - distributed transaction processing).

XXypHanusauusa namMeHeHun

TimesTen BegeT XypHan U3MEHEeHUA N OMUMOHAlbHO MOXET 3arnucbiBaTb €ro Ha OUCK.
JTOT XypHan Ucnonb3yeTcsa Ana cnegyowmx onepaumm:

® BOCCTAHOBJSIEHUA WU3MEHEHWW, COeraHHbIX TpaH3aKuuaMU, ecrii MMeeT MecTO COou
NPUIOXEHUA U 6a3bl AaHHbIX 1 HEOOXOOUMO BOCCTAHOBJIEHUE;

* OTMEHbI TpaH3akLUMK, Onsa KoTopbix Tpebyetcsa oTkar (rolled back);

* pennMUMpoOBaHUsa U3MEHEHU B apyrme 6a3bl AaHHbIX TimesTen;

* pennuumMpoBaHna M3MeHeHu B 6a3y aaHHbIx Oracle Database;

* 06HapPY>XeHUs NPUITOXEHUAMN N3MEHEHUI B Tabnuuax (ncnonb3ys XLA API).

B oTnn4me ot MHOrMX gpyrmux cuctem 6a3 AaHHbIX B TimesTen npunoXxeHus MoryT yrnpa-
BNIATb CNOCO6aMU U YACTOTOM XypHanuaauuu. Kpome Toro, NpunoXeHns MoryT onpege-
NNTb, MOMELLIAETCA NN XXypHaI B OUCK UMY DYHKLMOHMPOBaHWE npoucxoaunT B 6e30UCKO-
BOM pexume (4TO NO3BOSISET TONMbKO OTKAT TPaH3akuuin 1 pennukaumio). HakoHeu, ecnu
CKOHOUryprpoBaHa 3anuchb XYypHanoB Ha AUCK Ha OUCK, MPUNOXEHUS MOTYT ONpeaenunTb
TOYHO, KaK 4acTo XypHar 3anvcbiBaeTca Ha OUCK.

O6ecneymBas LUIMPOKUA AManas3oH pexunmMoB XypHanusaumm, TimesTen gaet BO3MOX-
HOCTb MPUITOXEHUSAM, XOPOLLO HACTPOMB orfepauun XypHanusauuu, nosly4vTtb OnTu-
ManbHbIV 6anaHc Mexay XUBY4eCTbio TpaH3aKLUn 1 BpeMeHeM OTBeTa.

Ha6niogeHne 3a XXypHasiom TpaH3aKuMi U MaTepuanm3oBaHHbIMU
npepcTaBneHUaIMN

Mopo6HO HeKOTOPBLIM ApYyruM cuctemam 6a3 aaHHbIX TimesTen o6nagaet API (npuknag-
HOM MPOrpaMMHbIN MHTEPdIENC), KOTOPbIA MO3BONSAET NPUIOXKEHUAM OTCNEXMBaTb U3-
MeHeHus B Bl ona Toro, 4to6bl NOPOAUTE AeNCTBUA BHE 6a3bl AaHHbIX. B TimesTen aTa
cnocobHocTb o6ecneveHa Transaction Log API (nnn XLA), KOTopbIi NO3BONSET NpUIo-
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XXEHNAM n3BnekaTb U3 TpaH3aKLUMOHHOr o XypHana nHopmaunio 06 U3MeHeHNN aHHbIX,
N NpegnpuHUMaTh pasnuyHble EeNCTBUA, OCHOBAHHbIE Ha OOHAPY>XEHHbLIX N3MEHEHUSIX.
Hanpumep, XLA-npunoxeHve MOXeT NPUMEHUTbL OO6HAPYXEHHbIE U3MEHEHUS K OpYyrom
6a3e [aHHbIX, KoTopas Morna 6biTb Kak TimesTen, Tak u guckoso RDBMS; vnn xe
XLA-npunoxeHue MOXeT NPoCTO YBeOOMIATL MOANUCHMKOB, YTO UMENO MEeCTO U3MeHe-
HWe NPOLIEHTHOW CTaBKW.

Oracle TimesTen npegycmatpmBaeT MaTepmann3oBaHHble NpeacTaBeHns, KoTopble Mo-
ryT UCnosnb3oBaTbcsa B coeanHeHun ¢ API xypHanusaumm XLA, 4To6bl NO3BONATE NONY-
YyaTb yBegomneHune o "cobbituax" ("events"), onpegenenHbix SQL-3anpocamum.

KOHTpOJIbHbIE TOYKHU

TimesTen no3BonseT coxpaHuTtb BCto B n3 namaT Ha gucK. ATO OCYLLECTBIIAETCS C No-
MOLLLbIO MeXaHM3Ma KOHTPOIbHbIX TodeK. OH paboTaeT B hOHOBOM peXnMe 1 0KasblBa-
€T 04eHb He6ObLLOE BO3AENCTBME HA NPUNOXEHUst 6a3bl AaHHbIX. ITO Ha3biBaeTcs "fuz-
zy" ("HevyeTKon") KOHTPONbHOM TOYKOW. TimesTen Takxe nogaepXxmeaeT xecTkyto (bloc-
King) KOHTPOMbHYIO TOUKY, KOTOpas He TpebyeT (hanfioB CUCTEMHOIO XypHana gJjis Boc-

CTaHOBJIEHUA.

Korpga npunoxeHue coeamHeHo ¢ 6a301 AaHHbIX, KOHTPOJIbHbIE TOYKN MHULMMPYIOTCS He-
NOCPEACTBEHHO NPUIIOXKEHNEM, BO3MOXHO, B POHOBOM MNpoLiecce unm B oTAeNbHOM Mo-
Toke (thread) . KoHTponbHble Touku genatotca TimesTen aBTomMatnyecku, Korga 6asa
[OaHHbIX BbIrpy>XaeTcs U3 namMaTu.

TimesTen, Kak 06bIYHO ANt MHOMMX CUCTEM 6a3 OaHHbIX, NOAAEPXMBAET ABa (hanna KoH-
TPOSbHBIX TOYEK Ha Cryyan, ecnv aBapusi NPON3OMAET B CepednHe npouecca 3anmcu
KOHTPOJSIbHON TOYKWN. KOHTPOSIbHbIE TOYKM MOTMYT XPaHUTbCA Ha OUCKaX, OTAENbHbIX OT
XYpPHanoB, 4TOO6bl MWHMMM3UPOBATL BO3OENCTBME MeEXaHU3Ma KOHTPOSbHbIX TOYEK
(checkpointing) Ha paboTy NPUIOXEHWIA.

Pennukauusa

TimesTen obnagaeT NOACUCTEMOWN pennnkauum s Toro, YTobbl nepefasaTb TpaH3ak-
unn mexgy cuctemamum TimesTen. B To Bpemsl Kak BO MHOIMX cuctemax 6a3 gaHHbIX pe-
nnuKauusa npeacTaBnsaeT cob6oin 06bI4HbIA KOMMOHEHT, B TimesTen oHa pas3BuTa 3Ha4um-
TenbHO 605ee BbICOKO, obecrnevnmBas MakCuMarsbHYO NPOU3BOAUTENBHOCTL U 3afaBas
YCNoOBWs Ha TOMOSOr1o, B3aMmMoaencTBne 1 BoccTaHoBNeHue npunoxeHun. B TimesTen
obecrneyeHa nogaepxka, Kak MexaHn3ma acvHXpPOHHOM pennmkKauumn, Tak U CUHXPOHHOWN
pennMkauuu.

TimesTen Takxe fonyckaet 6e34MCKOBYIO pennukaumio Mexay ak3emnngpamu InMemo-
ry Bl Ana BCTPOEHHbIX CUCTEM, KOTOPbIE HE MOrYT MMETb JOCTYyNa K OUCKaM.

Takon guana3oH BapuMaHTOB pennmkKaumm No3BOoSeT Nonb3oBaTesNiaM OnpeaensaTb onTu-
MarbHbIM 6anaHc Mexay Npon3BOAUTENbHOCTLIO, B3aUMOOENCTBUEM N OTKA30YCTOMNHU-
BoCTbIO (failover).

UcknioyeHne notepu AaHHbIX

HapexHocTb gocturaetca 6narogaps KOMOMHALUKM XypHANoOB TpaH3akuum U nepuoau-
4eCKnx 06HOBNEHMI Bepcun 6a3bl faHHbIX HA AUCKe. 3anucy CUCTEMHOIO XypHara Cox-
paHATCA Ha UCKE B CUHXPOHHOM UITN aCUHXPOHHOM PeXnMe No OTHOLLIEHMIO K OKOHYa-
HUIO BbIMOSTHEHUA TPaH3aKUMK 1 YrpaBiaioTCsa MPUIIOXKEHUSIMU Ha YPOBHE TpaH3akuui.
Ons cuctem, roe NpuopuTeTHbIM TpeboBaHMEM SIBNSIETCH MPOMNYyCKHaA COCOOHOCTL (Ha-
NpUMep: He fIeHEXHbIe onepauun Mexay ceTeBbIMU CUCTEMamMm), aCUHXPOHHAA 3anuchb B
XypHan obecrne4ymBaeT npepenbHO BbICOKYHO MPOMYCKHYO CMOCOOHOCTL MpU MUHUMYMeE
pucka. B cnyyasnx, korga Heo6xogumMmo obecneynTb LeNOCTHOCTb AaHHbIX (Hanpumep: B
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Toproene ueHHbiMu 6ymaramu), CYB[ Oracle TimesTen rapaHTUpyeT NOMHYO Hagex-
HOCTb U UCKJIIOYEHWNE NOoTePb AAHHbIX.

MpocToTa agMUHUCTPUPOBaAHUS

YcraHoBKa, HacTpomka u agmuHuctpupoBaHne CYB[] Oracle TimesTen He TpebytoT
60NbLLIOro KONMyecTBa BPEMEHU U creunanbHO BblOENEeHHbIX aaMUHUCTpaTopoB. [1po-
CTOTa ANCKOBbIX CTPYKTYP Y OTHOCUTESTbHO HEGOSLLLOW M NOCTOAHHBIV pa3mMep 6a3bl OaH-
HbIX B ONepaTMBHOW NaMsATU OeNatT HEHY>XXHbIM 60SbLLUMHCTBO TPaAMLUMOHHbIX 3afad aj-
MUHUCTPUPOBaHUS 6a3 AaHHbIX. 3aga4v afMUHUCTPUPOBaHUS BbIMOSHAIOTCH, B OCHOB-
HOM, Yepe3 YTUNUTbl KOMaHOHOM CTPOKU M 4acTO BCTPaAMBAIOTCH B NPUIOXEHUS AN UX
BbIMONHEHMA 6e3 y4acTua orneparopa. YTunuTel obecneymsaroT pe3epsmpoBaHne, BOC-
CTaHOBJIEHME, KONUPOBaHWE 1 MUrpaumio 6a3 AaHHbIX, yCTAHOBKY MOSIUTUK U BbINOSTHEHWE
WHTEPaKTMBHbIX 3anpoCcoB B 6a3e AaHHbIX, a TaKXXe KOHTPOSb COCTOSAHUSA TpaH3aKLui n
cuCTeMbl B LenoM. ECTb Takxe yTUnuTbl Ans HACTPOMKM U KOHTPOMSA pennvkaumm n Ka-
wmnpoBaHusa gaHHbix B CYB[ Oracle Database, ecnn yctaHoBneHbl COOTBETCTBYHOLLME
onuuu.

Onuun Oracle TimesTen

MoBops 06 onumsax Oracle TimesTen, HEO6XOOMMO BbIOENUTbL ABa OCHOBHbIX Crlocoba ee
ucnonb3oBaHus. MNepsbln cNOco6 3akro4vaeTcsd B UCMOb30BaHMM TimesTen kak Bblae-
NeHHoro cepeepa 6a3 gaHHbIX. BTopor cnocob 3aknioyaeTcs B UCMONb30BaHUM Time-
sTen B KayecTBe Ha[CTPOWKM Hap obblyHOM 6a3oM AaHHbiXx Oracle Database (onuus
Cache Connect to Oracle).

Replication - TimesTen to TimesTen

Bcnencteme 0cob0im BaXXHOCTM 3aLUMThl OAaHHbIX NPUIOXEHUI nocTaenseTca onums Re-
plication - TimesTen to TimesTen ¢ uenbio co3gaHnsa KOHpUrypaumm ¢ OOQHUM aKTUBHbIM
U OOHUM pe3epBHbIM cepBepamu (active-standby) nnu gBymsi akTUBHbIMU cepBepamMu
(active-active) gna obecneyeHns BbICOKOM JOCTYNHOCTU M paBHOMEPHOroO pacrnpegerne-
HUS HarpysKu.

Kypraa @ Kypraa ba3a naHHbIX
PerucTpaLmm perucTpauum

| AeMOH TMpaXupOBaHUA | ~| AeMOH TpaXMpOBaHUA |———

Cucrema-otn PaBUTEAD CHCTEMQ-HOquaTEAb

Puc.2 MexaHn3m TupaxvpoBaHus faHHbIX

Ha Puc 2 nsobpaxeHa norndeckasa cxema pabotbl pegakuum Replication - TimesTen to
TimesTen. Nepegayy nameHeHnn ofHOW 6a3bl AaHHbLIX B OPYryt0 OCyLLEeCTBASET POHO-
BbI NPOLIECC (OEMOH) TUPaXMPOBaHUSI.

MexaHnam TUPpaXXnpoBaHNA OaHHbIX B CUCTEME TimesTen ocHOBaH Ha WUCMNOIb30BaHUN
XypHana permcrtpauumm TpaH3aKL|,VIIz n oNTMMU3NpPoBaH TakKnm o6pa30M, 4YTO6bl MaKcu-
MaJibHO CHU3UTb BJIMAHME HA CKOPOCTb BbIMNOJIHEHUA I'IpVIJ'IO)KeHI/Iﬁ
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TimesTen Cache Connect to Oracle

Paamelaemas B onepatusHon namatn CYBI TimesTen nerko uHterpupyetca ¢ CYB[I
Oracle Database, 4to nossonset knveHtam Oracle Corporation nony4vTb 3aKOHYEHHOE
peLueHune

BornbLlasa YacTtb MHopmaLmm B KOPNopaTUBHbIX 6a3ax AaHHbIX ABASETCHA UCTOPUYECKON,
K Hen pegko obparlartcsa. Ho BMecTe € 3TMMM LaHHbIMU B HUX UMEETCH MHApopMaLms,
KoTopas AosmkHa 6bITb 6bICTPO AOCTYMHA MO 3anpocy. [prMepomM MOryT CNyXUTb: aKTUB-
Hble KIIMEeHTbI, OTKPbITble 3akasbl, HefaBHUe TpaH3akumu 1 Katanor npogykumn. Cache
Connect to Oracle aBTomatnyeckn, B pexume [OcTyna B peanbHOM BPEMEHU, KonupyeT
n ynpasnseT Takon nHgopmaumen B Oracle TimesTen. MexaHu3m KaLI-COeAMHEHUS C
Oracle Database o6ecneunBaeT nogknoYeHne 1 AByHaNpaBieHHYO nepefadvy OaHHbIX
mexay cobcTBeHHO 6a3or gaHHbIX Oracle Database n 6a3oi gaHHbIX B onepaTtyMBHON Na-
maTn Oracle TimesTen.

= ' Netwark 1‘ =
L 4 [ ¥
Application Application
5 mtiie miitizy
Y ——— o
I My I

j—

Puc.3 CtpyktypHas cxema TimesTen Cache Connect to Oracle

Ha Puc. 3 nsobpaxeHa CTpykTypHas cxema paboTbl pegakumm TimesTen Cache Connect
to Oracle. lNepegayy U3MEHEHUI MOXET OCYLLECTBASATLCA MeXAy OLHON 6a30M AaHHbIX
Oracle Database 1 HeckonbkuMn 6a3amu gaHHbIX TimesTen.

Cache Connect to Oracle no3sonseT ¢ nomoLlpto npeanoxexHuit SQL onucate TO, Kakue
pAaHHble Oracle 10g 6yayT kawwmposaTeca B TimesTen. [Npu Havane paboTbl OHN CHAUTbI-
BaloTca B TimesTen n ganee npunoxeHus paéoTarT ¢ 3TUMU AaHHbIMU. Ecnn Heobxo-
Anmo BbiNonHUTL SQL onepaTop He B Kalle (415 nocnenyowen CUHXPoOHN3aumm), a He-
nocpepncteeHHo B B[ Oracle 10g, ncnonbdyetcs mexaHmam “"pass through" . Cache Con-
nect to Oracle ncnonbadyet egnHcTBeHHoe SQL-noagkno4veHne ¢ onumen "pass through" K
6as3e paHHbIX TimesTen. NapameTpbl HACTPOWKK OMpenenstoT, NPy Kakmx o6CTosATeNb-
cTBax v Kakue Tunbl SQL-npeanoXxeHnin [OMKHbI 6bITb BbINOSIHEHBI HEMOCPEACTBEHHO B
Oracle 10g.

OnpepeneHune rubkux "Cache Group" B TimesTen Cache Connect to Oracle

Cache Connect to Oracle ucnonb3dyet noHatTue “"cache group" (Kaw-rpynna), KOTopoe
OnucbIBaeT COBOKYMHOCTb Tabnuy 6a3bl gaHHbIx Oracle, koTopble 6yayT KOLWMPOBaHbl B
namMaTtn. Kaw-rpynna MOXeT COCTOSATb U3 BCEX UMM U3 MOAMHOXeCcTBa CTON6UOB Un
CTPOK 3TUX TabnmL.
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Cache Connect to Oracle npegocTtaBnseT BO3MOXHOCTb HACTPOVKM BpeMeHN npebbiBa-
HWSI AaHHbIX B K3Le. Kal-rpynna MoXeT ObITb 3arpy>xeHa, 06HOBeHa, nepennucaHa Ha
OVCK 1 BbIrpy>XeHa Mo KoMaHge npunoxeHus ¢ nomollbio SQL-npeanoxennin. Kaxagas
6a3a gaHHbix Oracle TimesTen In-Memory MOXeT cofep>XXaTb MHOXECTBO KILU-rpynn 13
oJHOM 1 ToM Xe 6a3bl gaHHbIX Oracle Database, n kaxpasa 6a3a gaHHbix Oracle moxeT
o6cnyXunBaTbcsi MHOXecTBOM 6a3 faHHbix Oracle TimesTen In-Memory.

ABTOMaTM4eckas 3arpy3ka un obHosneHue aaHHbix B TimesTen Cache Connect
to Oracle

Cache Connect to Oracle npegocTtaBnsieT BO3MOXHOCTb onpefenieHns Ana co3gaHHoM
K3LU-rpynnbl TOro, Kak 1 korga gaHHele n3 Oracle 6yayT 3arpy>eHbl B k3LwW. Takue SQL-
onepauuu, kak LOAD n REFRESH, ucnonb3ytotcs ons 3anofiHeHns KaLW-rpynnbl 1 ne-
pYOaNYECKOro MNOSTHOMO UN MHKPEMEHTasIbHOro OOGHOBSIEHUS COAEPXXaHWUS KLU rpynnbl.
HekoTopkle KaLW-rpynnbl MOryT ObITb ONpefeneHbl TakuMm 06pas3om, YTo 6yayT aBToma-
TUYECKUN Yepes3 onpefesieHHble MPOMEXYTKN BPEMEHU CHUTbIBATb U3BMEHEHHbIE AaHHbIe
n3 Oracle Database.

[ByHanpaBneHHoe pacnpocTtpaHeHue o6HoBneHnn B TimesTen Cache Connect
to Oracle

M3meHeHHble pgaHHble noctynatoT u3 TimesTen B Oracle Database CMHXpOHHO nnn acuH-
XPOHHO, B 3aBUCUMMOCTW OT COOTHOLLEHUSI XXenaemon npou3BoaUTENbHOCTU U COrnaco-
BaHHOCTN. CMHXPOHHasA pennukauusa rapaHtupyert, 4to ecnu Oracle Database He moxeT
NPUHATL OOHOBIEHME, TO MPOUCXOAUT OTKaT B 6a3e AaHHbix TimesTen. VI3MeHeHHble
paHHble n3 Oracle Database B TimesTen noctynatoT B Kaw-rpynnbl TimesTen acuH-
XPOHHO.

ABTOomaTtuyeckasn cuHxpoHu3saumusa B TimesTen Cache Connect to Oracle

Cache Connect to Oracle MoxeT npofomkuTe paboTy Aaxe nocne Toro, Kak éyaeT npep-
BaHO coefuHeHune ¢ cepeepom 6a3bl AaHHbIX Oracle Database. O6HoBNEHMS KaLW-rpynn
6yayT nocTtasneHbl B odepedb 1 oTnpasneHsl B Oracle Database, kak TonNbKO BOCCTaHO-
BUTCH coeanHeHune. ToYHo Takxe o6HoBneHHble B Oracle Database Bepcum kalmpoBaH-
HbIX JaHHbIX 6yOyT NocTasfieHbl B 04epeb W NMo3Xe nepefaHsl B KSLW-rpynnsl TimesTen,
€CInv Te 3aHsTbl U HeOOCTYMHbI.

Web-ytunuta agpmuiuctpupoaHusa TimesTen Cache Connect to Oracle

Cache Connect to Oracle Takxxe UMeeT MHCTPYMEHT agMuHUcTpupoBanus - Cache Con-
nect Administrator, KOTOpbIN MOXeT ObITb MCNOMB30BaH AN CO34aHua U yrnpaBieHus
KaW-rpynnaMm B nobon cucteme B npepenax BHyTpeHHen cetun. Cache Administrator
MOXET UCMNONb30BaTbCA A1 HENOCPEACTBEHHOIO CO3AaHMs KALU-FPynmnbl v ans reHe-
pauun SQL-ganna, koTopbit 6yaeT cosgasatb Kaw-rpynny. Cache Connect Admini-
strator paspewaeTt nonb3oBaTensaM ycTaHaBnvMBaTb OAHY WM HECKONbKO K3LU-rpynn,
ynpaensaa umn Yepes cxemy B Oracle Database npu nomowm Web-6payaepa. Nonb3o-
BaTeNM TakxXe MOryT BOCMOSb30BaTbCA 3TUM MHCTPYMEHTOM Ans BbIGOPOYHOW 3arpy3ku
W BbIFPY3KN TabnumL Unn MHOAEKCOB U3/B KALL-FPYMnbl.
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Oracle Lite

Oracle Database Lite (ODL) - nporpaMmHbIv NPOAyKT A CO34aHUA MHAPPACTPYKTYPbI
CUCTEM MOOWUITBbHBIX MPUIIOXEeHUW. B cocTaB npogykra BXOOUT BCe Heobxogumoe Ans
pas3paboTKn, YCTaHOBKM M YNpaBieHUss NPUNOXEHUAMU AN MOOWUSIbHBIX YCTPOWCTB Ha
Bcex nonynsapHbix cendac OC: Linux, Unix, Palm OS, Microsoft Windows CE/PPC, n Mic-
rosoft Windows NT/2000/XP.

OcHoBHas 3agada npegnaraeMon MHPPacTPYKTYypbl ABMSETCHA 06ecrneyeHmne HagexxHom n
6e30NacHOM CUHXPOHM3aLMN AaHHbIX MeXay kopropaTneHon 6a3on gaHHbix Oracle Da-
tabase 1 MO6UIbHBIMK KnNUeHTaMu. Nocre NepBoro ceaHca CUHXPOHU3ALMKU NOJSb30Ba-
Tenu, paboTtas Ha KOMMblOTepax, rae He 6bl10 YCTAaHOBIEHO HMKAKOro crneumnarnbHOro
nporpamMMHOro obecrnedeHums, nonyyatoT paboTatoLme NpunoxeHusa n 6ady aaHHbix ODL
C aKTyasibHbIMU KOpPropaTuBHbIMW AaHHbIMU. [Mpy cnegyoLwmx ceaHcax CBs3n Mosib3oBa-
TEeNsM nepepaeTcs TONbKO M3MeHeHHas mHgopmaumsa. ODL - Hebonbliuas, HO MOSHO-
yHKUMOHaNbHas pensumMoHHas 6asa gaHHbIX, creunanbHO CpoeKTUpoBaHHaa ans pa-
60Tbl Ha MOOWJSIbHbLIX YCTPOWCTBAxX, B KOTOPOW MOSIHOCTbIO peanu3oBaHbl MeXaHU3Mb
TpaH3aKLMn, CCbITOYHON LEenoCTHOCTU U crneumdmkaumm asbika SQL. BusHec-noruka -
XpaHuMble npoLueaypbl n TpUrrepsl - paspadaTtbiBaeTcsa Ha Java.

Mobile Server - ato pacwumpeHue Oracle AS 10g, 3TOT KOMNOHEHT o6ecne4ymBaeT B3au-
MogencTeme MobunbHbIX npunoxeHun ¢ Oracle Database 10g wnu ¢ pasnuyHbiMn UH-
TEPHET-NPUNOXEHUAMU. [1pn CUMHXPOHM3AUUKN OaHHbIX, B CllyYae paspbiBa COeANHEHNS,
nepegada nHopmMauumn Ha MobubHbIE YCTPONCTBA BO30OHOBUTCSA NOCIe BOCCTaHOBIE-
HWUS1 CBA3M MMEHHO C TOW TOYKW, rae oHa npepsanachk. MNpumeHeHne Mobile Server o6ec-
nevynBaeT rapaHTUPOBaHHYO focTaBka fAaHHbIX. MIHhbopmaums, kKoTtopaa nepegaércs no
CEeTU 1 XpaHUTCA B 6a3e JaHHbIX, MOXET 6bITb 3alumdpoBaHa no anroputmam FIPS-140,
yoosneTteopsaowmx ctaHgaptam AES. CuHXpoHM3auma OaHHbIX Mexay 6a30M JaHHbIX
Oracle Lite 10g n Oracle Database cepsepom npoucxogut no npotokonam - TCP/IP,
HTTP, CDPD, 802.11b Wireless LAN, PPP, GPRS, HotSync, ActiveSinc. NporpaMmmHbI
nHtepgenc Open Transport APl gaet BO3MOXHOCTb MCMNOMb30BaTh 110601 6eCcnpoBoa-
HOW TPaHCMOPTHbIN MPOTOKOS AN CUHXPOHU3ALMN.

Mo6unbHbIE NPUNOXEHNA pa3pabaTbiBatoTcs ¢ nomowbto Mobile Development Kit Ha
Aa3blkax nporpammupoBanus C, C ++, Java, Visual Basic, ¢ ucnons3osaHnem ActiveX
Data Objects (ADO), B nHcTpymeHTanbHbIx cpegax Oracle JDeveloper 10g, Microsoft Vi-
sual Studio.Net 2003, Microsoft EVT 3.0,Borland Delphi, Sybase Power Builder, Met-
roworks CodeWarrior 8+, Rrapid Software Formation. lNpunoxeHus, paéoTatowme Ha
MOGUIBbHbIX YCTPOMCTBax, MMetoT gocTyn K Oracle Lite 10g yepes pa3nunyHbie nporpam-
MHble nHTepdericel (JDBC, ODBC, ADOCE, ADO.Net, SODA Stateless Object Databa-
se Access).

YHukaneHasa onuua ODL - Web-to-Go - gaeT BO3MOXHOCTb MPUIOXeHUaM, paboTtato-
wnm 4yeped Web-HaBuratop, NnepeknioyaTbCs C pexmnma NpsiMoro CoOegUHEHUs Ha PEXUM
aBTOHOMHOW paboThl. [lonb3oBartesib B TaKOM Cry4ae, CMHXPOHU3UPOBAB JlOKaslbHbIe
OaHHble C MHdopMauven Ha KopnopaTUBHOM cepBepe, NPOoAo/KaeT pabotatb U npu
paspbiBe COeaNHEHMS.

Berkeley DB

Berkeley Database (Berkeley DB) - 310 Ha60p nporpammMHbIx 6UGSIMOTEK, KOTOPbIE BKIHO-
4alTCA B NPUNOXEHUS, HYXXOAIOLLMECH B BbICOKONPOUI3BOOUTENIBHOM MEXaHU3Me XpaHe-
HUA N U3BNIeYEHNs OaHHbIX B BUAE Nap “Kroy-3HadeHne”. Knoyuum ncnonbaytoTca ans 06-
Hapy>XeHUs 3NIEMEHTOB M MOTyT NpeacTaBnaATb cO60M AaHHble M60ro Tuna unm obble
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CTPYKTYpbl, NOAAEPXMBAEMbIE MPUMEHSIEMbIM S3bIKOM MPOrpaMMMpOBaHns. 3HayeHue
3anncy Takxke MOXET ObITb MPEACTABEHO COCTABHbLIM TUMOM MPOU3BOJILHOM CTPYKTYPbI.

Berkeley DB pacnpocTpaHsieTca B Buae Habopa 61MOIMOTEK C UCXOAHBIMU TEKCTAMW, KO-
TOpble BKIO4AKOTCA B KOA MpUioxeHus. OyHKUMn 6U6nMoTekn OOCTYMNHbI pa3padboTym-
kaMm 4yepe3 psag APl-uHTepdencoB Ana A3blIKoB nporpammupoBaHus Cu, C++, Java.
NmetoTca Takxke nHTepdencel ana padotsl ¢ Berkeley DB npu nomoLwm s13bIKoB cLeHa-
pues Perl, Python n Tcl. Yka3aHHble nHTepdencol NpeacTasnaioT co60rM PyHKUUN-060-
noykun Hag C-dpyHkumamu APl Berkeley DB. Takxe [OCTynHbl MHTEPdIENChI, KOTOPbIE
AenatT BO3MOXHbIM Bbi30B pyHKUMIA APl Berkeley DB B nporpammax Ha a3bike C#, B
cpene BbinonHeHusa Microsoft .Net.

Berkeley DB Bknto4aeTcs B KO NPUIOXeHUs Ha atane ero KomnoHoBkM (linking). Takxe
Berkeley DB moxHO ochopmuTb B BUae anHammyeckom 6mbnmotekn (dil - 8 MS Windows,
so - B Unix), n nogknto4aTtb K MPUIOXeHUI0 AnHaMU4Yeckn (B UICXOOHOM Kofe nporpam-
Mbl) B Npouecce ero paboThl.

B komnnekT noctaBku Berkeley DB BkntoveHbl make-harnbl s CO0pKM NPOEKToB Mnoj
pas3nn4YHbIMK ONepPaLMOHHbLIMM CUCTEMaMM C UCMOSIb30BaHMEM COOTBETCTBYIOLLMX KOM-
nunatopoB C/C++. Ona kKoMNuUNsaumMm NpoeKToB B onepaumoHHon cuctemsl MS Windows
nocTtasnaoTcs dpannbl HacTpoek ans komnunatopa Visual C++ komnaHun Microsoft.

Bubnuotekn Berkeley DB no3BonsloT He TOMbKO peann3oBaTtb ynpasreHue 3annucamu
6a3 [aHHbIX B BUAE “KMo4-3Ha4YeHne”, HO 1 NpefocTaBnAlT AOCTYN K MHOXECTBY pac-
LUMPEHWIA, B YACTIE KOTOPbIX MEXaHU3M NOAAEPXKM MHOIOMNoOIb30BaTEIbCKOro fOCTyNa U
TpaH3akumin. [ocnegHee pacluMpeHve MO3BOMSET napannefnibHoO 3aBepLuatb MO Hec-
KOJNbKO TpaH3akuuin (C nepMaHeHTHON MopguduKaumen AaHHbIX) UK oTKatbliBaTb UX (C
BOCCTaHOBMIEHMEM 6a3 AaHHbIX OO COCTOAHUA Nepeq Havyanom TpaH3akuun).

[MporpammMmncT MoxeT ykasaTb Berkeley DB, 4TO Hy>XHO MCMNONb30BaTh HanMcaHHbIE UM
caMuMm PYHKUMW BbIMOSIHEHUA ornepauun Hapg Knwodamu. Hanpumep, meton poctyna
B+tree moxeT mcnonb3oBatb NPOU3BONLHYIO (PYHKLUMIO CpaBHeHus, a Hash - npowus-
BOJIbHYIO X3LW-PyHKUMIO. ECnn nonb3oBaTensckmue PyHKUnn He onpepeneHsl, Berkeley
DB vcnonb3yeT cCO6CTBEHHbIE. 3HAYEHUSA KTHOYe MOryT ObITb NPOU3BOSIbHON ASINHbI.

Bubnunoteka Berkeley DB nopgaepxvBaeT BO3MOXHOCTb MHOIOMOSib30BaTENLCKOro [0-
cTyna K 6a3am faHHbIxX. [log MHOronosnb30BaTesibCKUM AOCTYNOM NMOHUMAETCH BO3MOX-
HOCTb 4YTeHusi/3anncu n3 ogHonm 6a3bl AaHHbIX Berkeley DB 13 HECKONbKUX MOTOKOB
(threads) nnn npoueccoB BHYTPY OJHOIO NPUIIOXKEHWUS.

BaxHo noHumarts, Yem Berkeley DB He sBnsietcs.

Berkeley DB - 310 He cepBep 6a3 gaHHbIX, o6pabaTbiBaloLLmMiA 3anpochkl, NocTynarwLme
no cetun. 3710 Takxe He SQL-cepBep, BbiNoOMHsALLLEe 3anpockl. He aenaeTtcs Berkeley DB
N pensiuMoHHON unn o6bekTHo-opueHTuposaHHon CYBM. Berkeley DB, sBnsieTca Bcero
NV BCTPamMBaeMbIM B MPUIOXeHUss 6UO6NMOTEKON (PYHKLMI ONA peann3anmm MexaHus-
Ma 6a3 faHHbIX. PaspaboTyunkm noctapannch caenarb ero NnepeHoCnUMbIM, KOMMNAaKTHBbIM,
ObICTPbIM 1 HALAEXHbIM.

BapuaHTbl Berkeley DB no cnoco6y xpaHeHus uHcpopmaumm.

flopom 6a3 aaHHbIX Berkeley DB aBnsetca Tak HasbiBaemoe Data Store. Data Store
npegcraenseTr cobon 6aszoBoe xpaHunule nHpopmauun B0 Berkley DB. Data Store
umeeT B cBoeM cocTtase API, koTopoe obecnedmBaeT OOHOMOMb30BATENIbCKUA OOCTYN
Ans 3anMcu n MHOronosb30BaTeNIbCKUIN [OCTYN Ha YTEeHWE OaHHbIX, A51s1 MHOrOMOTO4YHbIX
NMPUNOXEHUN.

B Berkeley DB nmeeTtcs ase peanusaumm Data Store: nepsas HanucaHa Ha a3blke C/C++,
W OOCTynHa 13 nporpamm paspaboTaHHbix Ha C/C++ vnn, ¢ NOMOLLbIO MHTEPdENCOB-
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0605104€eK, N3 CKPUNTOB Ha A3blkax Perl nnu Tcl. Bropas peanusauusa nonHocTL0 peanu-
30BaHa Ha a3blke Java (Data Store Java Edition), n npegocraenset B pacnopsxeHue
pa3paboTHMKOB BCe NnpeunmyLLecTsa nnargopmsl Java:

* NNaTOPMEHHYO HE3aBUCUMOCTb;
* MacLUTabupyemMocCTb;
* NoadepXKy cepsepoB npunoxexHnn J2EE.

HononHntensHo K o6paboTke nap “kntoy-3HadeHne”, Data Store Java Edition peanuayet
nogaepxky Persistence API (4acTb ctaHgapTta Enterprise Java Beans 3.0). laHHoe API
Nno3BoNSET 3anucbiBaTb U cunTbiBaTh U3 B[] Berkeley DB ak3emnnspbl knaccos Java Ha-
npsMyto, He nNpuberas K onepaumnsMm o6paboTkm nap “Kroy-3HavyeHme”.

Takxe Berkley DB Java Edition npegoctaBnstoT B CBOEM COCTaBe NPOorpamMMHble UHTeEp-
devicel Java Transaction API (JTA), J2EE Connector Architecture (JCA) n Java Manage-
ment Extensions (JMX). OaHHble APl no3sonsaioT nerko vHterpyposaTb Berkeley DB B
J2EE-coBmecTuMble cepBepa npunoxeHuii, B Tom vucne u ¢ Oracle Application Server.

Heo6xoaMmo oTMEeTUTb, YTO BbilLleonucaHHble peannadaumm Data Store HE coBmecTuMbl
MeXxay cob6on Ha ABOMYHOM YPOBHE, TO €CTb HEBO3MOXHO 6a3y [aHHbIX, CO34aHHY0 C
nomMoLubio Berkeley DB Java Edition nepeHectu ona pa6oTbl C NPUITOXEHVUEM UCMOSb-
sytowem C/C++ BapuaHT Data Store.

BapunaHtbl Berkeley DB no cnoco6y goctyna K uHcpopmaumu.

NcTopuryeckn, npoueaypHbI [ocTyn (BbI30B NpoLeayp v NporpaMmm) ABAseTcs OCHOBHbIM
MeTogom pgoctyna K Berkeley DB. B cnyyae ncnonb3oBaHus nNpoLenypHoOro Metoga no-
cTyna, Ans MaHunynsaumm ¢ gaHHbIMU UCNOJSb3YTCA DYHKUUK UM OOBbEKTHbIE METOLbI
Berkeley DB.

Momumo npouenypHoro goctyna K Berkeley DB ¢ nomoLlubto pyHKUmin APl BO3MOXHO
Takxe ncnonb3osaTtb XQuery 1.0, XPath 2.0 1 XML Namespaces. Cnoco6 goctyna c no-
mMoLubto XML peann3oBaH B BUOe oTaenibHOro npoaykta v HasbiBaeTcs Berkeley DB XML.

C TO4KM 3peHus peanunsauuun, Berkeley DB XML ncnonb3yeT cTaHgapTHOE XpaHunuuie
Data Store, n peanmsoBaH Ha a3blke C/C++ Kak HaoCcTporiKa Hag 06bl4HbIMW NpoLeayp-
HbIMW (PYHKUMAMM gocTyna.

Berkeley DB XML, Hapsgy ¢ XML-gokymeHTaMu, no3sBonseT XxpaHnTb 1 obpabartbiBaTb
MHpopmaumio B oTnnmyHOM oT XML-cbopmate. 310 obecneymBaeT rmoKyro nNogaepXxky
NPUNOXEHNN, KOTOPble NOMUMO paboTbl ¢ XML-gaHHbIMKU, o6pabaTbiBatoT MHGOPMaLMIO
B pasfinyHbIX dpopmaTax: TekCT, rpadouka, BUOEO, 3BYK U T.[4.

Pepakuuu Berkeley DB
Pepakunn Berkeley DB genaTtcs B Ha YeTblpe Buaa.
Berkley DB - Data Store

Kak yxe oTme4anocb paHee, Data Store - ato agpo Berkeley DB. NpeacrtasnseTt cobou
MUHMMasbHbIN BapuaHT ncnonb3osaHus Berkeley DB, n o6ecneunsaet oyHKUMKM 3anmcu
[OaHHbIX U3 OfHOro MoToKa BbIMonHeHus (thread), n YTeHUs gaHHbIX OOHOBPEMEHHO W3
HECKOJIbKMX MOTOKOB MPUITOXHUS.

Data Store BxoguT Bo BCe pegakumm Berkley DB.
Concurrent Data Store

MpepocTtaBnas yHKUMM onsg paboTbl ¢ 6a30BbIM XpaHunuwlem nHegopmaumm (Data Sto-
re), pegakuma Concurrent Data Store o6ecnedmBaeT NOAAEPXXKY MHOIOMoSib30BaTENbCKOMN
3anucu (multi-writers mode). To eCTb, B MHOFONOTOYHOM MPUSIOXKEHNN HECKOSIbKO MOTOKOB
OQHOBPEMEHHO MOryT 3anucbiBaTb MHopMaumio B ogHYy 6asy AaHHbIX Berkeley DB.
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Heob6xoammo o06paTuUTb BHMUMAHME, 4YTO B OTAM4Me OT 6onblunHcTBa CYB, MHOronons-
3oBaTenbckur goctyn B Berkeley DB MoxeT ocyLlecTBnsATbLCA U 6€3 NOAAEePXKM TpaH-
3akyum!

Berkley DB - Transactional Data Store

BkntoyaeT B ce6s BCO pyHKLMOHANLHOCTL BUAOB pefakuuin Data Store n Concurrent
Data Store, To ecTb o6ecnednBaeT 6a30Bbli HAOOP PYHKUUIA M MHOrOMNONb30BaTESb-
ckyto 3anuce B Berkley DB. Takxe, OONOMHUTENBHO o6ecnednBaeT NoJaepXKy TpaH-
3akuun. B ykasaHHOM pefakummn peanu3oBaHbl criefyoLlne BO3MOXHOCTM Mo paboTe C
TpaH3aKuMsaMu:

* oTKaT TpaH3akumu (rollback);

* chukcauma TpaH3akumm (commit);

e aBTOMaTMyecKas oukcaums TpaH3akumm nocne Kaxgon onepaumm ¢ b1 (auto commit);
* BJ/TIOXXEHHbIE TPaH3aKUUW.

Berkley DB - High Availability

MNpepocTtaBnsiemMble AaHHbIM BUAOM PefakLnii BO3MOXXHOCTM BKIIOHAKOT B ce6s1 BECb Ha-
60p byHKUuMIM Tpex npedplaywmx sngos (Data Store, Concurrent Data Store n Transac-
tional Data Store), HO gononHuTenebHO npegoctasnseTca APl ana opraHusauuu pennu-
Kaumn mexpy 6asamu gaHHbix Berkley DB.

BbiweonucaHHble BUabI pegakumii B 3aBUCMMOCTU OT Cnocoba XxpaHeHus nHdopmMaumm v
crioco6a [ocTyna K Her onpepensoT KOHKPeTHble pefaKkLumm, KOTopble NpefocTaBisaioT-
Csl 3aKasymkam.

Ha npvsepeHHoM HuXe Puc.1 nokasaHa B3avmocesasb pepakumi Berkeley DB.

Puc.1 Pegakymmn Berkley DB

CTpenkamu ykasaHbl CBA3M MeXAay pedakuusMU: Kaxpas pepakums BKIoYaeT B cebs
(pyHKLMOHANbHbIE BO3MOXHOCTU BCEX MpeablayLLMX N0 nepapxmm cBepxy-BHUS.

Cnepyet otmeTuTb, 4TO B Berkley DB Java Edition Data Store B Buge otgensHom pegak-
UuKn He NpefocTaBnseTcs, U BKIOYeHa B cocTaB Bcex penakuun Berkley DB Java Edit-
ion. Takxke B HaCTOALMA MOMEHT, dpyHKUMOoHanbHoCcTb High Availability ana DB Java
Edition, HegocTynHa.
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8. lWno3bl (Oracle Gateways)
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NHorpa B opranmnsdaumm kpome CYB[ Oracle umetotcs npunoxenusa Ha ocHose CYB[
apyrux npoussogutenen (MS SQL Server, Informix, DB2 n 1 g). MNMpunoxeHusam, paéo-
Tatowmm ¢ Oracle, 4acTo 6biBaeT HEOHXOANMO UCMOMb30BaTh MHOPMALMIO HE TONBKO N3
B[ Oracle, HO n 13 atux Yyxunx B, T e paboTtatb B reteporeHHon cpege. PewwmnTb aTy
3apady nomoratoT wno3bl (Oracle Gateways).

OcHoBHas 3apada wno3a K KoHkpeTtHon CYB[ - “cnpsatate” a1y CYB. T e cBa3ka
wno3 + vyxaa CYBL sbirnagut ona npunoxenui Oracle n CYB[ Oracle kak ewe ogHa
CYBM Oracle, noHnmarowan npeanoxenus Oracle SQL v ymerowas Bosspailatb pe-
3ynbTaThl 3anpoca B oopmaTte, noHATHOM Oracle. Tlocne aToro mMbl yxxe Moxem pabo-
TaTb B pacnpeneneHHon cpene MHoxecTa 6a3 Oracle, 4to cepsep Oracle genaet o4eHb
XOpOLLIO.

Onsa Toro, 4to6bl “npatatb” vyxyw CYB[, wnio3 JoMKeH BbIMOSHATL TPU OCHOBHbIE
OYHKLMN:
- npeo6pasosbiBath 3anpocbl SQL Oracle B cMHTakcuc 3anpocoB aTon vyxon CYBL;

- Npeob6pas3oBbiBaTh 3anpockl K cnosapto Oracle (K MeTagaHHbIM) B 3anpochkl K 06beK-
Tam crnosaps vy>xon CYB[:

- Npeo6pasoBbIBATh TUMbI U hopmaThbl gaHHbIX Yyxxor CYB[ B hopmathl U TUMbI fAHHbIX
Oracle.

Kpome Toro, Lino3bl NO3BONAT NOALEPXMBATL BbINOHEHME pacnpefeneHHbIX TpaH-
3akuun (2 phase commit), He TONbKO 3anpalumBaTh AaHHble U3 Yyxux CYB[, HO u moaun-
duumpoBaTth AaHHble Yyxxor CYB[], onTumMmanpoBaTb pacnpeneneHHble 3anpochl C yye-
TOM BO3MOXHOCTeN Yyxxor CYB[. LUnto3 Takxe No3BONSET BbI3blBaTb XpPaHUMbIE MPo-
uenypbl Yyxxon CYB[ v B iBHOM BMae nucaTb U NocbaTe Ha BbINOSIHEHNE KOMaHabl Ha
A3blke Yyxon CYBM.

B otnnumne ot dyHKumm Oracle Generic Connectivity, peannayemon cepeepom Oracle Ha
TOM X€e MalUuunHe, rae OH YCTaHOBMEH, LW03bl UCNONb3YIOT ANga goctyna K dyxum CYB[
He ODBC nnn OLE DB pgpanBepsbl, a cneumanbHble aganTtepsbl, HanucaHHble Ha APl aTux
CYB[. 310 no3sonseT pacumpuTb UX PyHKLMOHAN U YCKOPUTL UX paboTy.

LLINto3 MOXHO YCTaHOBUTbL Ha OTAENBHOM KOMMbIOTEPE N 06paLlaTbCcsa Yepes3 Hero K Hec-
konbkuMm CYB[] ogHOro tmna, ero MoXHO CTaBuUTb Ha CTOpoHe vyxor CYB nnun Ha ma-
lWnHe, roe yctaHosneH Oracle 10g.

JocTtyn npunoxeHut K gaHHeIM 4Yyxux CYB[ npospayeH. [Onsa atoro co3paetcsa B B
Oracle o6bi4HbIN Database Link k aTort CYB/[, (4epe3 winto3) 1 ganee nonb3oBaTenb pa-
60TaeT Tak, Kak 6yaTto o6bekTbl Yyxon CYB[ asnsawTca obbekTamu nokanbHon B[
Oracle. MexaHn3M CMHOHMMOB MO3BOJISET eLLe 60sbLLE YNPOCTUTL PaboTy, NPUCBOUB 3T-
UM o6bekTam npoctble meHa B BJ] Oracle.

B cemencteo Oracle Gateways BxogaT Tpu Habopa:

- Open Systems Gateways - rpynna npogyktoB, o6ecrnedvsaroLLmMx AOCTyn (nocpeg-
CTBOM WCMOMb30BaHUA a3blka 3anpocoB SQL) K AaHHbIM, XPaHALLUMMCS B OT/IMYHbIX OT
Oracle 6a3ax gaHHbIX Ha BCex nnargopmax OTKPbITbIX CUCTEM. B HacToAwmMin MOMEHT
noafepXxueaeTcs OOCTyN K crnegyowmnm 6a3am gaHHbix: Microsoft SQL Server, Syba-
se, Informix, Teradata.

- Mainframe Integration Gateways - rpynna npogykTtoB, o6ecne4vsaroLlmx [OCTYN K
CYB[ DB2 Ha manHppenmax IBM zSeries.

- Enterprise Integration Gateways - rpynna npogykrtos, Bknto4atowias wosbl K CYB[
DB2 gna nnatdgopmel iSeries (AS/400) v wnto3 k cuctemam IBM DRDA, a takxe Pro-
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cedural Gateways (npouegypHble LWO3bI), obecneymBalome o6paboTKy BbI30OBOB
yAaneHHbIX Npoueayp, NpuyeM yaaneHHble npoLueaypbl OnpeaesieHbl 1 BbINOHATCA B
otnnyHon ot Oracle nporpammHon cucteme. HoctynHbl Procedural Gateway for
MQSeries n Procedural Gateway for APPC.
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9. Npoumne cepBepHbIe NPOAYKTbI

116

Oracle Secure Backup

MporpammHbIn npoaykT Oracle Secure Backup no3sonseT npon3BoanTb 3aLLUMLLEHHbIE Bbl-
COKOMpon3BOaMTESIbHbIE CETEBbIE ONEpaLn Pe3epPBHOrO KONMMPOBaHUS 1 BOCCTAHOBIEHMS
Kak 6a3 pgaHHbix Oracle, Tak n cannoBbix cuctem. OTANUUTENBHLIMU OCOOEHHOCTAMM
Oracle Secure Backup siBnsieTca npocTtoTa ero Mcnosib30BaHus, HEBbICOKAs LieHa u 6e-
cripeueneHTHO-BbICOKUA YPOBEHb 6€30MacHOCTU 1 Npon3BoauTeNibHoCTU. BCé aTo 6naro-
Japsi TOMy, YTO MexaHW3Mbl, OCYLLECTBASIOLLME onepaumn no paboTte ¢ 6a30M OaHHbIX,
BCTpoeHbl HenocpeacTeeHHo B aapo CYB[ Oracle. Oracle Secure Backup no3sonseT oa-
HOBPEMEHHO KonmpoBaTtb Heckonbko B Oracle Ha pa3nuyHble NEHTOYHbIE HAKOMUTENN.

MonHasa 3awmTa uHppacTpykTypbl Oracle

Oracle Secure Backup ontummnaunpoBaH a1 BbINOSIHEHWS BbICOKOI((EKTUBHOIO pe3ep-
BHOrO KonvpoBaHua 6a3 gaHHbix Oracle Ha neHTy. Bbicokas npons3BoaMTENIbHOCTb U
BCTpoeHHasa nogaepxka Real Application Clusters (RAC), Automatic Storage Manage-
ment (ASM), Data Guard penatot Oracle Secure Backup ecTtecTBeHHbIM BbIGOPOM 1S
nHppacTpykTypbl Oracle.

Oracle Secure Backup coBmectum ¢ Oracle9i n 6onee HoBbiMK Bepcuamu CYB[.

PesepBHOe KonupoBaHue hannosbix cuctem B reteporeHHblx cpegax UNIX, Linux, Win-
dows, NAS nossonseT 3awmuiaTb He TONbKO camun 6a3bl faHHbIX, HO U dhannbl foMall-
HUX avpekTopui nporpammMHoro o6ecnedennsa CYB[ Oracle, Oracle Application Server,
Oracle Collaboration Suite.

OnTMMU3UPOBaHHOE KONUpPOBaHWe 6a3bl faHHbIX Ha NEHTY

Oracle Secure Backup TecHo nHTerpupoBaH ¢ Recovery Manager, a 310 obecne4ynBaet
npsiMoe YTeHne 610KoB 6a3bl AaHHbIX U ONTUMN3UPYET JOCTYN K YPOBHIO XpPaHEeHUs AaH-
HbIX. Takas onTuMmndaumsa o6bIHHO obecnevnBaeT NPOM3BOAUTENBHOCTL Ha 15% - 30%
ny4Lle no CpaBHEHUIO C APYrMMU NPOAYKTaMnN Pe3epBHOro KOMMpOBaHUS.

BecnpeueneHTHasaA 6€30MacHOCTb faHHbIX

MpoaykT Oracle Secure Backup wmndgpyeT aaHHble Ha BCEX CTaausiX BbINOSIHEHUSA pe3ep-
BHOro KonuposaHus. Mogynb kpuntoeaHusa Oracle Secure Backup peanu3oBaH BHyTpu
6a3bl faHHbIX, TaK YTO MPU BbINOTHEHNN PE3EPBHOIO KONMPOBaHUA LUK POBaHNE NPOUC-
XOAMT 00 TOro, Kak AaHHble NOKUHYNM 6a3y AaHHbIx Oracle. 3ToO UCKNYaeT BEPOATHOCTb
KpaXku OaHHbIX B NpoLecce TpaH3uTa Ha neHTy. Kpome 3Toro AaHHble MOryT ObiTb COX-
paHeHbl Ha neHTe B WwWndposaHHon popme. CYB[ Oracle npo3pa4Ho ynpasnseT Kno4a-
MW LUMGPPOBAHMA U aBTOMATUHECKM OeLUNMPYET pe3epBHble KOMMM AaHHbIX B npoLecce
BoccTaHoBneHus. MNpoaykt Oracle Secure Backup no3sonset npon3sognTb ayTeHTUU-
Kauuio cepBepoB y4acTBYIOLLUX B pe3epBMPOBaHMN U BOCCTAHOBIIEHUN OaHHbIX C MOMO-
b CEPTUAIMKATOB, YTO rapaHTUpyeT 3alyuTy OT MOMbITOK 3/1I0YMbILLSIEHHUKOB UMUTa-
LU1N OQHUX CEepBEPOB APYrUMN.

MpocToe ucnonb3oBaHue

TecHas nHterpauma npogyktoB Oracle Secure Backup, CYB[] Oracle n Oracle Enterprise
Manager ob6ecne4ynBaeT NpoCTOe U eCTECTBEHHOE yrpaBneHne nNpoLeccoM pe3epBHOro
KOnNupoBaHus 1 BoccTaHoBneHmsa. OyHKkumoHansHocTb Database Control n Grid Control
paclumpeHa cneungmnyeckMMm BO3MOXHOCTAMM MO YNPaBAEHUIO TOMaMM JIEHT U JIEHTOY-
HbIMW HaKOMUTENAMM.

[ns 3anycka nakeTHbIX U py4HbIX 3agaHui Oracle Secure Backup nmeeTt mMollHoe cpep-
CTBO yNpaBfieHNs Yepe3 KOMaHOHYO CTPOKY.

ORACLE
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AomuHucTpaTtusHbii cepeep Oracle Secure Backup sBnsieTcs eauMHbIM LIEHTPOM ynpa-
BJIEHUSA BCEM NPOLLECCOM PE3EPBHOI0 KOMMPOBAHUA 1 BOCCTAHOBIIEHUS Ha YPOBHE npea-
npuaATUA. AODMUHUCTPATMBHBIA CepBep NOLAEPXKMBAET KaTtasior TOMOB JIeHT, o6ecrneyu-
Bagd ynpasfieHme noanTukamm 6e30nacHoOCTU, pacrnpeaeneHHbIMn cepeepamMmm n yCTpom-
CTBaMM NIEHTO4YHbLIX HAKOMUTESNEN, a Tak Xe ayTeHTUdnKaumio B JOMEHE.

lMonHoe pelueHne OT OOHOr0 MPOW3BOOUTENS MCKIHYAtOT CIIOXHOCTb MHTerpauum um
yrnpaBneHns npyv MUCNoNb30BaHUM pPELUEHNA CKOMOWHMPOBAHHOMO M3 MNPOrpaMMHOro
obecrneyeHns OT pasHbix npounssoanTenen. VcknoyatoTca MHOXECTBO NMOTEHUMabHbIX
WCTOYHUKOB OLLUMOOK, obecnevnmBaeTca efuHas noaaepxka, YCKOpstTCs paspeLueHune
npo6nem nbéoro Tuna.

PaclumpeHHasa pyHKUMOHANIbHOCTb
* HacTtporika ypoBHen foCTyrna agMUHUCTPATOPOB K ornepauunsM ynpasieHus;

* HacTpoka nonuTuk XpaHeHWs pe3epBHbIX KOMUA Ha OCHOBaHWUW BPEMEHM, COAEPXa-
HUSA, KnaccuuKaunum NCTOHHMKOB U YCTPONCTB XPaHEHUS;

* [psmasn nepefada AaHHbIX MeXAy KNMEHTOM U NIEHTOYHbIMU HAKONUTENAMM, NOOKIO-
YyeHHbIMK K SAN;

* Moppep>xka BbICOKOahhekTnBHbIX onepaunin ¢ yctponcteamm NAS (NDMP - Network
Attached Storage Support);

* [loNIHOE N MHKPEMEHTalbHOE Pe3epBHOE KonnpoBaHue ¢oannos, OUPEKTOPUIA, danno-
BbIX CUCTEM UNU “CbIpbIX” YCTPOUCTB.

Hu3kas ctoumocTb M HOBbIM Nogxoa B NinyeH3nposaHnun

CtommocTtb Oracle Secure Backup 3Ha4uTeNbHO HUXE, YEM NPOAYKTOB TOrO Xe Tuna oT
apyrux npondsogurtenein. B otnuydme ot pewenns Oracle, 3Tu npogyKTbl TPeOYOT NNLEH-
31POBaHUA KaXXAoro “knveHTa”. 9To BKMOYaeT B cebsi BCe cepsepa, halnnoBble cucTe-
Mbl, 6a3bl faHHbIX, MPUIOXEHNS, OUCKOBbIE MaccmBel, ycTporctBa NAS, cepeepa pesep-
BHOIO KOMUPOBaHUS U aAMUHUCTPaTUBHbIE CepBepa B LieHTpe 06paboTKn AaHHbIX. J1u-
ueHauposaHue Oracle Secure Backup 6a3mpyeTcs UCKIOYMTENBHO Ha KONMYECTBE Jf1EH-
TOYHbIX YCTPOWCTB, NMPU 9TOM KOSIMYECTBO “KINMEHTOB” He orpaHnyeHo. Mogenb nuueH-
3upoBaHusa Oracle ucknoyaetT He06X0ANMOCTb NULEH3NPOBAHNUS KIIMEHTCKUX MOAYen
BMPOK A/1a ob6ecneveHnsa ganbHenLwero pocra.

Oracle Secure Backup Express

BecnnatHas, HO orpaHn4eHHas nNo BO3MOXHOCTSAM Bepcust Oracle Secure Backup Bknto-
yeHa B guctpnbytns CYB[ Oracle gns obecrnevyeHns 3alimTbl OQHOrO cepeepa Ha OAuH
NEeHTO4YHbIN HakonuTenb. Korga TpeboBaHus K onepaumsam pe3epBupoBaHns 1 BOCCTaHO-
BNeHUs npesbicAT BO3MOXHOCTU Oracle Secure Backup Express, npogykT MOXeT 6bITb
NPOCTO OOGHOBJIEH A0 NOSTHOGYHKLMOHASIbHOM BEPCUN.

Oracle Secure Enterprise Search (SES)

MpopykT Oracle Secure Enterprise Search 10g (Oracle SES) npeanaraet eanHoe obLe-
KOoprnopaTUBHOE MOMCKOBOE peLleHme. MpoayKT obecnevmBaeT peann3aumnio macluTabu-
pPyeMOro, BbICOKO AOCTYMHOro, yYUTbIBAKOLLEro npasa v NpuBUIerMmM Joctyna, rnosiHo-
CTb0 aBTOHOMHOIO (PYHKLIMOHANBHO MOJIHOrO peLleHnst, 06ecnevnBatoLLLero aHanms, UH-
[AeKcaumio, KALUMPOBAHME M NOSTHOTEKCTOBLIN NMOUCK MHAPOPMAaLMM B Pa3HOPOOHbIX BHY-
TPEHHUX N BHELLUHMX UCTOYHUKAX:

* NIOKasbHbIX U KOPNopaTMBHbIX (DaNNOBLIX PENO3UTOPUSIX,
* TEKCTOBbIX MONAX Tabnmy 6a3 faHHbIX,
* BHYTPEHHUX U BHELUHMX UHTEPHET y3nax,
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e peno3utopumn OracleAS Portal,

® NMOYTOBbIX PENO3NTOPUAX.

AyTteHTupukauma v hunbTpauma pe3ysibTaTos NOUCKa.

[MpooyKT NO3BOMAET MOSHOCTLIO PELUNTL 3adaqn 3aLmTbl MHpopMaumn 1 pasrpaHn4eHns
npas [OCTyNa K pe3dynbTaram novcka. Bce NCTOYHMKK - [OKYMEHTbI B (paiiioBbIX apxnBax
1 cneunanuanpoBaHHbIX peno3nTopusx, ctpaHuupsl OracleAS Portal, apxnBbl 371€KTPOHHOWN
NoYTbl, MOTyT ObITb 3aLyuiLleHsbl. [py 3TOM pe3dynbTartbl Moncka UNLTPYOTCS Tak, HTO
Nnosib30BaTeso MOKa3bIBAKTCHA CCbIIKU TOJNIbKO Ha Te MHOPMALIMOHHBbIE PECYPChI, K KOTO-
pbIM eMy paspeLuéH goctyn. lNpepoctaBnaeTca Tpy cnocoba pasrpaHndeHnss JocTtyna:

e B COOTBETCTBUM C LIEHTPA/IN30BAHHOM CXEMOW ayTeHTUdMKALMM HA OCHOBE Kopnopa-
TUBHbIX KaTanoros Mnonb3oBaTtefien, onpefensowmx K KakuM MHAPOPMaLUMOHHbIM UC-
TOYHMKAM MONb30BaTeNO pa3pelléH goctyn. Hanpumep, ecnn B COOTBETCTBUM C €ro
LDAP npusunernamu nonb3osaTesib He nMmeeT npae goctyna Kk OracleAS Portal, emy He
6y[eT nokasaHa CCblfika HU Ha OOVH OOKYMEHT U3 MopTasibHOro peLueHus.

e [1na peanu3aumm 60sbLIEr0 YPOBHS rpaHynMpoBaHHOCTM foctyna, Oracle SES moxeT
XpaHUTb MHpOpMaUUIo O rpaBax AocTyna B cnuckax KoHTponsa goctyna (Account Con-
trol List - ACL), accoummpoBaHHbIX C KaxabiM gokymeHToM. Oracle SES nonyyaet ACL
ONA Kax[oro AOKYMeHTa HernocpeacTBEHHO U3 MHAOPMaLMOHHOro penosuTtopus. Ecnu
peno3nTopuin He noanepXveaeT AaHHOW (PYHKLUMOHANLHOCTU, afMUHUCTPATOP UMeeT
BO3MOXHOCTb ONpefenuTb npasa JocTyna K Kaxgomy U3 UCTOYHUKOB HEMOCPELCTBEH-
HO 13 agMuHUcTpaTuBHOM koHconm Oracle SES. B atom cnyvae, npaBa npuceamBaroT-
cs nponucaHHbiM B LDAP rpynnam nnn HenocpeacTBEHHO Nosib3oBaTenaM onpenenéx-
HbiM LDAP. Hanpumep, rpynna McTo4HMKOB NPOUHOEKCUPOBAHHbLIX B NpoLecce noucka
MOXET ObITb OTMeYeHa Kak Buammasn ons rpynn “AHanutmnku”, “MapkeTuHr” u nosib3o-
Batenen “Netpos”, “Cupgopos”, “Kosanés”.

e GunbTpauns pesynbLTaToB NoMCKa Yepes3 MexaHM3M aBTopu3aLmnm UCXOQHOro MHAOP-
MaLMOHHOI0 UCTOYHMKA (aBTOpM3aLUsi B MOMEHT BbINOSTHEHUS).

[nsa Toro, 4to6bl M36exaTb Qy6nMpoBaHne MHdopmaumm o npasax gocrtyna Oracle SES
WMHTErpupoBaH C Karanorom nonb3oBartenen Ha ocHoBe Oracle Internet Directory (OID),
KOTOPbIN MOXET CUHXPOHU3MPOBATLCA C KaTtanoramm pyrux npon3soauTenien, Hanpu-
mep, Microsoft Active Directory.

Web Service Query APl nossonseT cneunduumpoBaTtb NONbL30BaTENs BbIMOSHAOLLENO
NMOMCKOBBIN 3anpoc. JTO MO3BONAET

rapaHTMpoBaTb TO, YTO TOJNIbKO jesssousamsssum: [ -]
NoONb30BaTENN  OMNPEOENEHHDIE B SRACLE s i b s ., Mottt ottt
koprnopatnsHom LDAP moryT BbI- —

[ [————

MONMHATb MOUCK. e

e e et ]

T R SEUEA e L T TR R R B TR L i e 7

ApyXxento6HblA NOUCKOBbIN
nHTepdeunc. g

Monb3oBatenb Oracle SES MONyYa- s st s s s

BUAG 1 P oyt e g a2 S S A

eT HaCTpaMBaeMbIVI VHTYUTMUBHO MO- ekt Pl e L A
HATHBLIA  APYXXEMOOHBIN UHTEPMENC i ismssmns st

AHAMNOTVYHBIA UHTEPMENCY APYIUX i e
MONYNSAPHbLIX CUCTEM MOWUCKA B WH- ’“:‘:”m:lmt

TEpHeT. T AT e R

L Rk AR

Pl entaen T e iy e o i e -

CrtpaHunya noncka Oracle SES

ORACLE



BbicoKoe Ka4yecTBO Nnoucka.

B TMnnyHbIX CpegcTBax MHTEPHET NOMCKa KONIMHYECTBO BO3BpaLLlaeMbIX pe3ynbTaToB MO-
XeT JOCTUraTb COTEH U ThiCAY. B MOMCKOBBLIX MHTPAHET peLLEeHUsiX, KONM4eCcTBO BO3Bpa-
LaeMbIx pedynbTaToB Kak npasuno ewé éonbLue. MNMpogykT Oracle SES npepnaraet Ho-
BYIO CneumanbHO ONTUMU3NPOBAHHYIO AN MOUCKa B Cpefe MHTpaHeT MoAenb, npeayc-
MaTpUBAIOLLYIO:

¢ AHann3 URL ccbinok.

* YCcTpaHeHve annacoB U OBYCMbICIIEHHOCTEN. 3HauYnTeNbHas YacTb MHPOPMALMOHHbBIX
LLYMOB B UHTPaHET BO3HUKAET BCNeacTBME 60SbLIOro YMcnia NoYTN NOEHTUYHBIX OOKY-
MEHTOB. Hanpumep, ecnv Bbl cO34anu 1 pasocnanu rno noyte npeseHTaumio, OECATKU
€€ KOMnin MOXET XPaHUTLCA B Pasnn4HbIX annoBbiX OUPEKTOPUAX APYrUX COTPYAHU-
koB. Oracle SES ob6ecneumBaet onpegeneHne MAEHTUYHOCTN MHOPMaLMOHHbLIX MaTe-
prvanoB 1 yCcTpaHaeT UX MHOroKpaTtHoe Ay6nvMpoBaHue B NpeacTaBnseMbiX Nofb30Ba-
Teno pesynbrarax.

¢ /13BNneYyeHne MeTagaHHbIX, TakKMX Kak: aBTOp, AaTta co3aaHud, Tun JOKyMeHTa, 3aroso-
BOK 1 TaK gariee B MOMEHT MHOeKCauun JOKYyMeHTa. OTa I/IHd)OpMaLlVIFI MHOEKCHpyeTca
OTOesSIbHO N MOXeT NCMOJIb30BaTbCA B NMOUCKE.

* BO3MOXXHOCTb UCMONb30BAHUSA B MOMUCKE MONb30BATENLCKUX MeTafdaHHbIX obecrneym-
BaeMblIX VIH(*)OpMaLl,I/IOHHbIM MCTOYHUNKOM.

e AHanu3s cny>eo6HbIX annoB, C LieSblo BbISBMIEHUS KIHOHYEBbLIX CIIOB MO KOTOPbIM Bblaa-
OTCS HeaieKBaTHble Pe3ysnbTathl.

* BO3MOXHOCTb KOH(OUIyprpoBaHusa “PekoMeHyembiX CCbINOoK” Ans Hanbornee nonynsap-
HbIX KNOYEBbIX CII0B.

MeTtapaHHble

Oracle SES npegycmatpuBaeT pa3BuTble CpefcTBa paboTbl C MeTagaHHbIMU.

* I3BnekaeT MeTafiaHHble U3 OOKYMEHTOB, Tabnuy, 6a3 OaHHbIX, 9NEKTPOHHOM NOYThI U
NPOYNX NHAPOPMALMOHHBIX NCTOYHUKOB.

* O6ecneynBaeT rmbKyto METOLOSOMMI0 OTOOPAKEHNA METafaHHbIX.

* [loooepX1BaeT pasrnmyHble TUMbl onncaTesbHbIX aTpubyTOB, BKIKOYAa AMana3oHbl aat
CMUCKN 3HAYEHUN.

* [lonck ¢ y4éTOM MeTafaHHbIX aBTOMATUYECKN BKIMOYEH B CTAHOAPTHLIVM MOUCKOBLIN
NHTEpdenc.

PasButble cpeacTBa agMUHUCTPUPOBAHUS.

MpoaykT npeanaraeT pasBuTble BU3YyalibHble CPEeAcTBa afAMUMHUCTPUPOBAHMUS, YMPO-
LaloLwme pelleHre 3aaay naeHTUdmKauum MHOOPMaLMOHHBIX UCTOYHMKOB, onpenene-
HUA NpaBun U NPUBUIErNA OOCTyNa, onpeaeneHns pacnucaHuii MHOeKcauum UCTOYHN-
KOB, MOHUTOPUHIra 3PEKTUBHOCTM MOUCKA.

CpefacTsa JatoT BO3MOXHOCTb afAMUHUCTPATOPY 6bICTPO 1 NEerko onpeaenvTb MHopMa-
LIMOHHbIE MCTOYHWKM, pacnuncaHve 1 onpeaenvTb OOMNOSNHUTENbHbIE aAMUHUCTPATMBHbIE
npaea AopyruMm rnosib3oBaTesnsm.

Bbicokasi npon3soaunuTesibHOCTb

MpoaykT o6ecne4vmBaeT NOUCK MHPOPMaLMN BO MHOXECTBE Pa3HOPOAHbLIX Peno3nTopu-
eB. OH cobupaeT N nHgekcupyetT MHPOPMaLUMIO B UCTOYHMKAX Pas3MeLLEHHbIX BHYTPU
KOprnopaTnBHOW CeTN U 06ecrneynBaeT:

* MHOronoTo4HbIN pexnm coéopa 1 nHaekcauumn.
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* Bo3MOXHOCTb pacnapanfnenMeaHusa n gucnetyepusanmm npoueccoB B MHOMO cepsep-
HoW cpefe.

e 3alWMLEHHYIO cpedy peanv3auuy MHOEKcaUmmn 1 novcka.

* DhhekTMBHYIO unbTpaumo. Ona aokymeHToB 6uHapHoro tuna - MS Office, PDF u Tak
Janee, ubTPbl NO3BOMAIOT U3BMIEKATb TEKCTOBYIO MHPOPMALIMIO N3 BUHAPHOIO OOKY-
MeHTa. [NpegycMoTpeHbl hmnbTpbl 48 605ee YemM cTa pasnnyHbIX TUNOB OOKYMEHTOB.
C60p 1 nHaekcaumsa MOXET BbINOSHATLCS B COOTBETCTBMM C 3apaHee COCTaBfIEHHbIM
pacnucaHuem.

Mwokun API

MpoOyKT MMEET peann3oBaHHbIN B COOTBETCTBUM cO cTaHpgapTtamn WEB cepsucos API,
4YTO NO3BONSAET CO34aBaTb COOCTBEHHbIE MOUCKOBbLIE NPUSIOXKEHUSA, paboTatoLme C Nto-
6bIM TMNOM MHdopMaunn. APl MoXeT ncnonb3oBatbes 13 pasnmnyHbix WEB npunoxeHuin.

MakeTt Secure Crawler SDK no3sonsieT onpeaensts NpaBvna, B COOTBETCTBMM C KOTOPbI-
MW HecTaHOapTHble UCTOYHMKM ByOyT aHanM3npoBaTbCA U MHOEKCUpoBaTbes. MpopykT
MOXET KOH(PUrypmpoBaTbCsi AJ1sl UICNONb30BaHUS NONb30BaTESIbCKMX CEPBUCOB c6opa U
MHAEKcaumm, 4To obecneyvnBaeT BO3MOXHOCTb paboTbl C HECTaHAAPTHLIMU MHopMa-
LIMOHHBIMN UCTOYHUKAMM.

CneuuaneHbii nopTneT no3sonset nHterpuposaTts Oracle SES B OracleAS Portal 10g.

depepaTUBHBbIN NOUCK

®epepatmBHbIA NMOUCK 06ecrneyvyMBaeT BO3MOXHOCTb MOMCKa Kak 4Yepes3 pernos3nTopuu,
npouHaekcupoBaHHble Oracle SES, Tak n 4epe3 pgpyrne reteporeHHble UCTOYHUKU
UMeloLLME NX COBCTBEHHbIE MeXaHM3Mbl cOopa 1 MHaekcaumn. Hanpumep, ecnu ans He-
KOTOPOro UCTOYHMKA YXXe pearim3oBaHbl NMOUCKOBbIE CEPBUCHI, Bbl MOXETE HE 3aXOTETb
NPOBOOUTbL €ro NOBTOPHLIA aHaNn3 N MHAeKcaumo. ApyruMm npuMepom ABNAIOTCA UCTOY-
HWUKW, HA KOTOPbIE Bbl HE UMeeTe agMUHUCTPATUBHBLIX NPUBUIIErNI U KOTOPbIE Bbl HE MO-
XeTe UHOEeKCUPOoBaTb HaNpsMYyHo.

Oracle Express

[na peleHns aHanUTU4eCcKnX 3apad, CBA3aHHbIX CO CIOXHbIMU pacyeTamu, NPorHo3u-
poBaHWeM, MOOeNnnMpoBaHNEM CLeHapues “4to-ecnun” v T.4., MPUMEHsIETCA ocobad Tex-
HOMOrns MHoromMepHbix 6a3 gaHHbiX. OHa peanu3oBaHa B Buge cemenctea OLAP-npo-
pyktoB Oracle Express, KoTopoe BK/o4YaeT cepBep MHOroMepHbix B, cneunanuaupo-
BaHHble cpefcTBa pa3paboTKku B cpefie KnneHT-cepeep 1 Web, a Takxe rotosble aHanv-
TUYECKME MPUSIOKEHUSA.

Oracle Express Server

Oracle Express Server - aT0 cuctema ynpasneHnss MHOroMepHbIMW 6a3aMu AaHHbIX UK
cepBep MHOrOMEpPHbIX AaHHbIX, 06ecne4vmBaroLLmii XpaHeHe 60bLINX 06BLEMOB arperu-
pOBaHHOW MHGOPMaUMM 1 MOAAEPXKUBAKOLLNMIA MHOFOMEPHYO MOAESb OaHHbIX, KOTOopas
Hanbornee aPPEKTUBHO OTPaKaeT MpPefcTaBfieHna KOHEYHbIX Monb3oBartenen o npeg-
MeTHoM obnacTtu. B coctas Oracle Express Server BxoguT (OyHKUMOHANBHO MOHbIN A3bIK
nporpammunpoBanns Express SPL ¢ BCTpoeHHbIMM onepatopamu MaHunynMpoBaHus
MHOMOMEPHbIMU AaHHBIMW W LUMPOKUM CMEKTPOM MareMaTU4eCKUX, CTaTUCTUYECKMX,
PYHKUMIA aHann3a BpeMeHHbIX pAaoB, PUHAHCOBBLIX U OPYrnxX (PYHKLUW, KOTOpble MOryT
MCNonb30BaTbCA A1 6bICTPOro MOCTPOEHUSA HOBbIX pacyeTHLIX NoKkasartenemn.

NmeeTtcs n 6onee npoasuHyTas aHanuMTmka - anroputMbl NPOrHO3MPOBAHUA, NIEMEHTDI
perpeccnMoHHOro M 4acToTHOro aHanmaa, MofenMpoBaHue cueHapues “4to-ecnun”. Pas-
paboTYMKM MOTYT pacLUMPATb CTaHOAPTHLIE BO3MOXHOCTM, co3faBas CO6CTBEHHbIE Xpa-

ORACLE



Ce——— ————=
—_ —

. —
i [ B

=" SN Ay
* % T?.;I 'ﬁ: ¥

|

HUMble Npouenypbl U PYHKUMM Ha CepBEPHOM MpouedypHOM fA3blKe. ITOT XKe A3bIK UC-
nonb3dyeTcs Ans nporpamMMm 3arpy3ku gaHHbIX U3 pasnnyHblx pensaumoHHbix CYB[ n Tek-
CTOBbIX hannoB. g oMHaMnyeckoro Joctyna K pensumoHHbIM 6a3amM JaHHbIX UCMOSb-
3yeTtcsa moaynb Express Relational Access Manager, KOTOpbI peanna3yeT Npon3BosibHbIE
cxeMbl xpaHeHus fAaHHbix - ROLAP (pensaumoHHbin OLAP), MOLAP (MHOromepHbi
OLAP) nnn HOLAP (rm6pugHbin OLAP).

Oracle Express Server nerko HTErpupyeTcs B OOLLYIO apXUTEKTYPY MHAPOPMALMOHHOWN
CeTU opraHu3auun, NpesocTaBnsasa yao6Hble CPeAcTBa CBA3U C CYLLECTBYIOLLMMU pens-
UMOHHBbIMKW 6a3amMun AaHHbIX U APYrMMU UCTOYHUKaMW Yepe3d NOKASbHYH0 MW YAaneHHYo
ceTb. Oracle Express Server paboTaeT Ha BCex NONynspHbIX BbIYUCAUTESNbHbBIX NNaTtgop-
Max OT nepcoHasnbHbIX KoMNboTepoB A0 UNIX-cepBepoB 1 60MbLLUMX MALUWH.

Oracle Express Analyzer

Oracle Express Analyzer - cpegcTBoO KOHEYHOrO Nofb30BaTens, NnpeaHasHavYeHHoe ansg
CaMOCTOSATESTIbHOIO NOCTPOEHMSI OTHETOB, aHanM3a MHOrOMEpPHbIX AaHHbIX Express v ny-
6nnkaumn pesynstatos Ha Web.

Monb3oBaTenb ¢ NOMOLLbIO NPOCTbIX MaHUMYNSALMIA MbILLBIO MOXET co3faBaTb ANHaAMMU-
YeckMe MHTepaKTMBHbIE OTYeTbl B TabnM4yHOM BuAe W rpadmyeckom BuAe, nonyyaTb
pasnnyHble cpe3bl MHOFOMEPHOW MHMopMauuKn, feTannanmpoBaTtb OaHHbIE Mo Ntob6omy
nepapxmyeckomy 1 NpoBOAUTL OMHAMUYECKOe arpervposaHue. B nobon otyeT BCTPOeH
CenekTop - rpadnyeckmn MHCTPYMEHT HepernaMmeHTUpPOBaHHbLIX 3anpoCOB TaKMX, Kak
“Mpopaxu KakMx NpoaykToB 13 20 MMEOLLNX HaNBOSbLLYO OO0 B 06LLMX Mpoda)kax Ha
5 n 6onee NpoUEHTOB HWXe MnaHnpyemblx?”. Bce nonyvaemble MHTEpaKTUBHbIE Tabnu-
Ubl, guarpamMmmbl U rpadouky pasMeLLaroTcs Ha CTpaHuuax, KotTopble MOXHO O6beONHSATD
B «MHOMOCTPaHUYHblE KHUMM» -- BpUPUHIKN. Pe3ynbTaTbl aHanmaa flerko MOXHO oTrpa-
BWUTb MO 3NIEKTPOHHOW NOYTE Ui SKCMOPTUPOBaTh Ha KopnopaTtuseHbii Web-cant. Takum
obpasom, Express Analyzer coyetaet NpocTon 1 yoo6HbIN OOCTYMN K AaHHLIM C BO3MOX-
HOCTbIO O6MeHa pesyrbTaTaMy aHanu3aa, nosbiwas 3PGeKTUBHOCTL COBMECTHOMN pabo-
Thbl NONb30BaTeNen.

Oracle Express Objects

Oracle Express Objects - MmowHan 06beKTHO-OpUEeHTUpPoOBaHHas cpeda 6bICTpon paspa-
60Tkn OLAP-npunoxeHnin B cpene KiMeHT/cepBep AN MHOMOMEPHbIX 6a3 [aHHbIX
Oracle Express. OHa npegHa3HaveHa ana npodeccmoHasnbHbIX pa3paboTymMKoB 1 obec-
Nne4vnBaeT BbICOKYIO MTMOKOCTb, KOHTPONMPYEMOCTb M BO3MOXXHOCTb MOBTOPHOIO MCMOSb-
30BaHUA KOAa npu co3gaHum paboynx MecT Ans aHauTUKOB U PyKOBOACTBA.

Express Objects no3sonser co3gaBatb MHOFOMEPHbIE MPUOXKEHUA JOOOW CTENEHU
CNOXHOCTU C UCMOSb30BaHMEM KaK CTaHOAPTHLIX BU3yasbHbIX anemeHToB Windows, Tak
N cneumann3mpoBaHHbIX MHTEPMENCHbIX 0ObEKTOB A1 AOCTyNna 1 MaHUnynaumm MHoro-
MepHbIMU AaHHbIMK Express (Hanpumep, Tabnuua, rpacduk nnn Cenekrop). Vimerowmi-
Cs1 HAB6OP MOXXHO pacLUMPATL, MOOKITHYNB UHTEPdENCHbBIE SNIEMEHTbLI TPETLUX PUPM, Ha-
npuMep, UHTEPaKTUBHYIO KapTy UM KaneHgapb. 3TO MO3BONSET peann3oBaTb NpakTu-
YecCKM 60N BHELLIHUIA BUL MPUIIOKEHUS.

B ka4decTBe a3blka ynpaBneHus obbektamu B Express Objects ncnonbdyetcsa Express
Basic, cuHTakcmnyeckn cosmectumsbli ¢ Microsoft Visual Basic.

MpunoxeHusi, NocTpoeHHble ¢ nomMoLbio Express Objects, ucnonHsatorcs B cpege Ex-
press Analyzer. CoyeTaHne aTUX ABYX MPOOYKTOB C MOLLHbIMW BO3MOXHOCTAMU Express
Server 1 ux nHterpauus ¢ Discoverer 3HaunTeNbLHO yNpoLLaT co3gaHre n passepTbiBa-
HWEe MHOIrOPYHKLMNOHASIbHBIX aHANIUTUYECKUX CUCTEM.
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10. Cnnucok cokpaLyeHun

API

SDK

RAD

CASE

OLAP

J2EE

ISV

ADF

TAF

SOA

MOM

PKI

BPEL

MVC

UML

XML
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Application Programming Interface

Software Development Kit

Rapid Application Development

Computer Aided Software Engineering

On-Line Analytical Processing

Java 2 Enterprise Edition

Independent Software Vendor

Application Development Framework

Transparent Application File-Over

Service-Oriented Architecture

Message Oriented Middleware

Public Key Infrastructure

Business Process Execution Language

Model-View-Controller

Unified Modelling Language

eXtended Markup Language

NHTepdelic npuknagHoro
nporpaMM1MpoBaHns

Hab6op cpencts pa3paboTkm NporpamMmMHOro
obecnevyeHuns

BbicTpas paspaboTka npuiaoXeHui

ABTOMaTM3aUMs pa3paboTK1 NPorpamMMHOro
obecneyeHus

OnepaTtnBHas aHanuTnyeckas obpaboTka
JaHHbIX

Ha6op cneuumdurkaumin u ctTaHgapToB
C/CTEMbI MPOrpaMMmMpoBaHns Java

KomnaHus - He3aBMCUMbIN pa3padoTymnK
nporpamMMHOro o6ecrneyeHust

[MporpamMMHbIN KOHCTPYKTUB pa3paboTku
NPUITOXEHNIA

[Mpo3payHoe BOCCTAHOBMEHNE MPUMOXEHWI
nocne c6os

CepBUC-OpMEHTMPOBAHHAS apXUTEKTypa

[MporpammHoe o6ecrneyeHne
NMPOMEXYTOYHOIO CINOsi, OPUEHTUPOBAHHOE
Ha 06paboTKy COOBLLEHUN

VHdpacTpyKTypa OTKPbITbIX KIo4Yen
FA3bIK MCMOMHEHUSA GU3HEC-NPOLIECCOB
ApXUTEKTYpa «Mofesb-BUA-KOHTPOAIEP»
YHUDUUMPOBAHHBIN A3bIK MOLAENMPOBaHNS

PacLumpeHHbIN A3blK pa3MeTKN OKYMEHTOB

ORACLE



11. Fnocapwun
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